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S lJlY.lMARY 

The s tatus o f  the Sub-fami ly Cramb inae i s  examined 

in  relation .to o th er taxonomi c uni t s  o f  th e Super- fami ly 

Pyralo i d ea . R elationships within the Sub-fami ly have 

b e en s tudi ed using Henni g ' s sys t em o f  phylo genetic  

analys i s  o f  apdmorphi c c hara c t e r s. 

On the bas i s  o f  a study o f  37 revi s ed wo rld genera 

containing some  800 sp eci es , the Cramb i na e  are div i d e d  

into four trib es ; the Crambini , vvi t h  tvvo sub- trib es , 

Crambina , wi th gr eat e s t  dev elopm ent in  the Palaearc t i c , 

and the Corynophorina whi ch are Aus tralasi an ; the Aci .go nini 

c entred  in the Ethiopian-Ori ental regions , but wi th one  

genus s trongly develop ed in South A.TTI.eri c a ;  the  Chilo ini 

with mo d erate  d ev elopm ent j_n the Old Viorld tro pi c s· but 

dominant in Aus trali an grasslands ; and the Diptychophorini 

whi c h  have a largely pan-tropi cal d i s tribution. 

The New Z ealand cramb i ne fauna has b e en comp l e tely 

r evi s ed . - I t  cons i s ts o f  80 kno vvn speci es:  48 o f  thes e 

are ::;Jlac ed  in  Oro crarn.bw:r Purdi e , iJ1cluding the fo llowing 

nev<f speci es; Oro crambus phi lt?o tti , �§.nsoni, O . lewi si , 

0 .  o rdi shi and O . lindsayi. Tvrentyfi v e  specifi c  name s  ar e 

syno nymi s ed. A nevv genus Maori crambus , i s  ere c t ed to 
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contain a singl e sp e c i e s  o nc o bo lus I·.� eyri ck . Angustalius Marion 

and Kup ea Phil:po tt have o ne each . .  Thes e 3 genera are 

all Crambina . Two speci es o f  Co rynophorina are pr es ent , 

bo th plac ed i n  the g enus Tawhitia  Phi lpo tt . Ei ght e en 
Os�he\�e--1 ---

S lJ eci  es o f  Par eromenel o f  the trib e Dip tychophorini , are 

r e-des cribed , including one  new sp ec i es Par eromene gurri .  



• I i i  

The Ac i goni ni are no t r epr es ented  in New Z ealand . The 

Chi lo ini ar e weakly r epres ented  by Tauro scopa M eyri ck 

and Gadira Walk er wi th 3 spec i e s  eac h ,  and a nevv genus 

Paragadira whi c h  contains one  sp eci es . Two sp eci es  o f  

Protyparcha Meyrick ar e confined to Campb ell Island and 

the Auckland I s lands in the suoantarc ti c . 

Phylo genetic  analys i s  o f  thes e genera shows 

the fo llowing:  Mao ricram.bus i s  a segr ega t e  o f  Oro.cra.11bus , 

as i s  probably Kupea . Oro cranbus , Angus talius and 

Par eromene s how c l ear affini ti es  with Palaearc ti c  gro up s , 

and presv_mably r eached  New Z eal2.nd via  the Melanesian Arc . 

N ew Z ealand Par·eromene als o  hav e s i s t er spec i es in  N ew 

Guinea . Angus talius may hav e  b e en ac cid entally i ntro duc ed. 

The affini tes  o f  Paragadira and Protyparcha �r e  no t known. 

Tawhi tia , Tauro s copa and Gadira all s how s i s t er-sp e c i es 

o r  s i s ter-genus r elationships wi th Aus trali an group s , and 

ar e as swned to have becom e  ass embl ed in New Z ealand by 

a erial disp ersal acro s s  the Tasman S ea .  

Bio geographi cal l i terature r elating to dispersal 

o f  taxa to N ew Zealand i s  r evi ewed , and maj o r  b i o ti c  routes 

b eyond the Aus tralas i an Regio n  are bri efly dis cus s ed . I t  

i s  s tr es s ed that the New Z ealand cramb ine fauna shows no 

indi cation of trans-Antarc ti c  r elatio nships . The tim e  o f  

arrival of Orocra.11.bus in New Zealand is postulated a s  the 

Eo c en e , that o f  Pareromene as the Mid d l e  Mi o c ene . 

CrBJnbine dis tributi ons wi thin New Z ealand ar e 

r evi ew ed ; 1 5  spec i es have dis tributions correlating wi th 

Plei sto c ene b i o ti c  refuge r egio ns po s tulated  by phyto geo graphers . , 

The age o f  Oro cra.11bus spe c i es i s  bri efly cons i d er e d . I t  



i s  suggested  on  evid enc e o f  r e li c t  d i s tribution patterns 

and the s emi-apt erous adaptations found in mhs t o f  the 

s p ec i es  wi th thes e d i s tributio ns that some p eri-glacial 

r egion survival has o ccurr ed. 

Suc c ess  o f  Oro crambus in rad iating into the 

New Z ealand alpine s ecto r  in the late Ple i s to c ene i s  

attribut ed to pr e- exi sting adap tati o n  to condi tions o f  

phys i o lo gical drought , po s sibly d ev e lo p ed i n  savanna-ari d  

cond i tions i n  the earli er Tertiary , r einforc ed by 

s el ection fo r advantageo us morpho lo gi cal adaptati o ns 

during the early Pl eisto c ene coo l-c limat e condi tions . 
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INTRODUCTION 

A few New Z ealand Cramb inae were des cribed by 

Doubleday ( 18 43 ) , Walker ( 18 63; 18 64; 18 6 6 ) , Z eller ( 18 6 3; 

18 77 ) , Felder ( 18 7 5 ) and Butl er ( 18 77 ) . In thi s  early work 

the same species were o ften described nearly s imultaneously 

by as many as thr e e  authors , leading to much confus ion in 

nomenc lature .  The first attempts at a syst ematic  present-

ation o f  the New Z ealand Crambi nae · . were made by Meyrick 

( 188 2 . ; 188 3;  188 5; 1888 ) , who also s tud i e d  the Aus tralian 

and Pacific I sland Crambinae in the same p eri o d  ( 18 79; 188 2··a; 

188 6; 18 9 7) .  His New Z ealand s tudies culminated in the firs t 

revi s ion o f  the group ( l912 a). In his d e s criptions, and in the 

revi s i o n ,  he reli ed almo s t  entirely o n  the venation , fo rewing 

patt ern and palpi s tructure for taxonomi c characters . The 

. ,. 
great majority o f  the New Z ealand Crambinae were grouped 

by Meyrick into the Palaearc tic genus Crambus F.  and the 

neo tropi cal genus Diptychopho ra Z eller . He also erec t e d  an 

endemic  genus Oro crambus ( now attributed to Purdi e ,  s ee later )  

to include a few alpine spec i es . His typ e s eri es were almo s t  

invariabl� specimens from the co llections o f  G . V. Hudson in 

Wellington and R. W . Fereday in Chri s tchurch . 

The firs t sys t ematic examination o f  Hew Z ealand 

crambin.e geni talia was carri ed o ut by Philpo tt ( 19 29 ) , who 

figured 68 s ets o f  geni talia. In this pap er Philpo tt  queried  

the validity o f  a few of  Meyri ck's species , but a c c epted  his 

generi c  classifi cation .  Unfortunat ely the value o f  thi s paper 

( which deals wi th male genitalia only ) to pres ent day workers 

is much r educ ed by 10 name captio n  errors in the 68 figures . 

The s e  are no t merely spelling erro rs; s ev eral pairs of species 

nrunes have become substituted , probab ly through errors in the 

l 



o ri ginal s l i d e  lab elling. The confus ion i s  compounded  by 

two s erious errors in his Crambus key. Whil e  basi cally a 

very valuabl e  p i e c e  o f  work , Phi lpo tt ' s pap er s hould no t b e  

us ed for Crambin.e male i d entification by anyone no t fairly 

fami liar with the genera conc erned . Howev er i t  can b e  

us ed cautious ly i n  conjunction with the very us eful co lour 

i llustrations in Hudson's vo lumes ( 1928; 1939;  1951 ) ;  � ·:: 

then some o f  the errors b e come obvious . 

During the las t d e cad e o r  so  Bles zynski has 

revis ed the Palaeartic Crambinae ( 19 6 5 ) and r evi s ed  or b egun 

to revi s e  majo r  genera in the Ethiopean Region ( 19 64 ) , the 

Old Wo rld tropics  ( 19 6 3b )  and the Neo trop ical R egio n  ( l9 60a; 

19 66; 1 9 6 7 ) . A revi ew of the world crrunbin e genera and their 

types  ( 19 63a ) , and a catalo gue of the known wo rld sp e c i e s  

( Bl e s zynski and Co llins , 19 62 ) have also been very valuabl e  

contributions making the s tud i es o f  r egional wo rkers , such as 

the pres ent autho r ,  much eas i er .  

The overall c lass ifi cation o f  the Cramb inae i s  s till 

in some confus ion . In the present work I have outlined and 

d i s cus s ed what I think are the major characters divi ding the 

subfamily above the generi c l evel , and cons i d ered the r elation­

ships of  this subfamily with the ·Scopariinae and Pyraus tina e , 
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an area o f  s tudy where much more  investi gation and clarifi cation 

is needed . 

All 8 0 known New Z ealand species  of  Crambinae havt 

b e en re-examined in the pre s ent s tudy , and a preliminary r e­

examination and revi s ion of  11 end emic  Aus tralian speci es has 

also b e en carried out .  The latter s tudy, although incomp l et e , 

has yi elded valuabl e  information conc erning o ri gins and 

relationships o f  the New Z ealand Cramb i na e  whil e  the New 



--------- ·--

Z ealand s tud i e s  have in turn suggested the line that a 

revision o f  the large and important Australian genus 

Hedno ta should tak e . 
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My work has b e en mad e much eas i er by Dr . S .  Bles zynski 

who has checked  the types o f  the New Z ealand Crambinae held in 

the Bri tish Natural His to ry Mus eum co llection and fre ely 

suppli ed  me wi th hi s invaluable sketches o f  type genitalia; 

the effo rts o f  Mr . P . E . S .  Whalley and Mr . D .  Cart er o f  the 

Entomo lo gy Department , Bri tish Mus eum fo r lis ting typ e label 

data for me; Mr. I . F . B .  Common of Entomo lo gy Divis i o n ,  CSIRO , 

Canb erra , Mr . A .  Nebo i s s  o f  the National Mus eum o f  Vi ctori a ,  

Melbourne , and Mr . N .  McFarland o f  the South Aus tralian Mus eum, 

Adelaide who suppli ed me with valuable  general informatio n ,  

lab el data and d et ermined specimens for comparative s tudy . 

A numb er o f  conveni ent abbreviations have b e en us ed 

in this work , and thes e  are listed  b elow . 

LIST OF ABBREVIATIONS USED IN 
THE DESIGNATI ON OF COLLECTIONS . 

National Collections . 

Auckland Ins titute and Mus eum , New Z ealand . AM 

AN.IC Aus tralian National lns:e·cf;· Collection,  CSIRO , Canb erra . 

BM Bri ti s h  Mus eum ( Natural His to ry ) , London ,  England . 

CM Canterbury Mus eum , Chri s tchurch , New Z ealand . Including 
Fereday and Linds ay collections . 

DM Dominio n  Mus eQ� ,  Wellingto n ,  New Z ealand . 
Hudson and Salmon Collections . 

Including 

·ED Entomo lo gy Divis i o n ,  DSIR , Nelson ,  New Z ealand . 

FRI Forest  Res earch Insti tut e , Ro to rua , New Z ealand ( now in 
part at ED ) . 

LC Linco ln College , Cant erbury , New Z ealand . 

Nm1VC National Mus eu� o f  Vi cto ri a  Co lle ction , Melbourne . 

PDD Plant Di s eas es  Divis ion Colle ction , DSIR , Auckland. 



Private Collections . 

DC Davi es Co llection.  T . H .  Davi es , R . D . 2 ,  Clifton ,  
Hawkes  Bay . 
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GC Gaskin Collection.  Author's . Pres ently held in part 
at Mas s ey Univers i ty ,  Palmerston North , New Z ealand , and 
in part at 2 5  Pembroke  Stre et , Palm ers ton North , New 
Z ealand . 

Other abbreviations : A group o f  thre e l etters , the first two 

capitals and the third capital o r  lower cas e ind i cates a 

genitalia preparation by mys elf . A complete catalo gue o f  all 

genitalia preparations mad e in thi s s tudy i s  attached as an 

appendix to each thesis copy . 

Letters have b e en us ed  to distinguis h  b e tw e en numb er 

and l etter combination labels , e.g. 666h ,  whi ch are lab els which 

refer to the appropriate entry in the Hudson co llection catalogue , 

held at the Dominion Mus eum ,  Wellington .  



MATERIALS AND METHODS 

Maintenanc e of  living specimens . 

This s tudy was carried out using specimens from the 

collections listed  in the Intro duction, suppl emented  by wild-

caught and bred mo ths . A few o f  the larvae examined were 

found in the wild, but the majo ri ty were reared  in cap tivi ty .  

Larvae were maintained in small clo s ed glas s and 

plastic  containers at roo m  t emperature, but conditions were 

no t o therwis e  contro lled . Fo o dplants were changed every f ew 

days, o r  at specific intervals indi cated  in the systemati c 

s ection o f  the t ext . The larvae w ere examined each tim e  the 

foo dplants w ere  replac ed wi th fr esh material, and instar 

changes reco rd ed .  When larvae app ear ed clo s e  to pupation 

they were transf erred  to preserving jars containing about 3" 

o f  so il and a thin layer o f  plant d ebris frequently us ed  by  

larvae for co coon construction.  Jars containing pupae w ere  

s tored at  ro om temp erature, but condi tions were no t o therwi s e  

contro lled . 

Adults were maintained in cap tivity in an indo o r  

cage measuring 3' x 2 '  x 2 '  high made o f  bamboo  s truts and 

po lythene sheeting, wi th a nylon gauz e back . Mo ths w ere  fed  

p e tri dishes on the flo or o f  the cage . Although foo dplant 

( usually small clumps o f  gras s grown from s eed  on mo i s t  

b lo tting pap er ) was supplied to induce  female ovipo sition, 

eggs wer e usually obtained by swe eping the floor o f  the cage 

with a fine s quirrel  hair brush . The c o llected eggs wer e  

transferred to small s to ppered tub es  and s to r ed at ro o m  

temp erature . 
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Capture o f  adults . 

Much o f  the adult mat erial used  in this work was 

tak en using a 1 2 5  watt mercury vapour bulb light trap, set 

up at Massey Univ ersity . This trap.con�is�eck_ ofabulb set in a 

V-shap ed  funnel l eading into a large drum wi th partially 
. lhis 

transparent sid e  parti tions.�allowed mo ths to b e  taken aliv e . 

Other material was c o llected using typi cal 

entomo logi cal fi eld equipment . The most effective metho d 

o ther than light trapping for ob taining Cramb in� adults is  

simple  swe ep netting , especially at  dusk . 

Anatomical Studi es : 

a ) Mi croscopi c equipment used 

Whil e  ad equat e studi es of forewing patt ern can b e  

mad e by eye , mi cro scopic examination is necessary fo r inter-

pretation o f  venation and genitalial characters . Equipment 

used was an " Olympus" st ereo -zo o m  bino cular , wi th lOx and 2 0x 

eyepioo�s and fixed objective allowing a magnification range 

fro m  lOx to 80x using the zoom system,  and later a Lei tz 

bino cular with 8x and 12 . 5x eyepi e c es and lx , 2x , 4x , 8 x  and 

12x obje ctives allowing a magnifi cation range fro m  8x to 150x . 
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All drawings were mad e using "0lympus11 and Lei tz camera lucida 

apparatus . 

b )  Examination o f  v enation 

A numb er of p ermanent preparations were mad e simply 

by placing wings on 3" x 1" mi croscope sli d es adding a drop o f  

"Micrex" and covering with a coverslip o f  appropriate siz e .  

When the wings could no t b e  removed fro m a specimen , 

the mo th was pinned on to a p i e c e  o f  cork wi th the abdomen 

parallel to and flush against a raised glass slid e , so that the 

spread wings lay flat on the sli d e . They were then pro t e cted 



with a coversli p, and a small amount o f  pure b enz ene was 

pipetted b e tween coverslip and slid e , renewed from time to 

time unti l  the examination was compl eted . 

c ) Examination o f  genitalia in fresh specimens 

For the examination o f  the d eli cat e meso d ermal 

structures in the genitalia o f  a numb er of sp eci es the 

fo llowing t echni�ue was used .  Insects were dec erebrated b y  

crushing the head wi th a pair of  forc eps ,  and then pinned 

down in a wax lined dish und er a stereo mi crosco pe . The 

abdomen was opened laterally with a fine pair of disse cting 

scissors und er half an inch of  insect ringer so lution at 

0 2 5-30 c. The heat of  the mi croscop e  lamp was enough to 

maintain this temperature during the o peration. When the 

tergites had b e en cut away fine needles were used to tease  

out the gut and asso ciated  glands , the tracheae and fat bo dy 

elements so that the genitalia could b e  clearly se en .  

d ) Examination of geni talia i n  dri ed specimens 

The great majori ty of mo ths examined were dri ed 

museum specimens. Treatment for males and females was the 

same .  The who l e  abdomen was removed and softened in near-

boiling 5%  KOH for about 5 minutes , a few spo ts of  conc en-

trated d e tergent b eing added in the case o f  females to remo ve 

fat . The genitalia were then neutralised in acid alcoho l  and 

examined in a spo t o f  glyc erine und er the microscope , with the 

parts displayed by teasing with a pair of dissec ting needles .  

It  was fre�uently nec essary t o  remove the long hair-like 

scal es fro m the t egumen and seventh sterni t e  margin to expose 

the parts for drawing , and to pull the aedo eagus compl e tely 

out , as this o rgan disp�ays valuable  sp ecific taxonomi c 
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characters in Oro crambus and Pareromene sp eci es. 

Geni talia  aft er examination were generally put 

into mi crovials· containing 50-50 70% alcoho l  and glyc erine , 

and p inned  b eneath the sp ecimen from whi ch they came. Where 

c ertain museums d esired p ermanent mounted  preparations the 

genitalia were passed through from 70% to abso lute ethyl 

alcoho l ,  put into toluo l for about fiv e minut es and then 

mounted  in any suitable  p ermanent mountant available . In 

a few cas·es Orange G stain was used to show up weakly 

scl ero tised struc tures. 

e )  Examination o f  larvae 

Larvae were preserved in 70 % alcoho l  until  require d .  

Some sp ecimens w ere examined wi thout dissection o r  further 

treatment , but this was no t satisfactory in the case o f  first , 

second and final instar larvae. These were plac ed in 5%  

near-b o iling KOH for about 10 minutes. In the case of final 

i nstar larvae , and also third , fourth and fifth instar larvae 

o n  o c casio ns when these were also treated in this fashion for 

p ermanent mounting , the larva was opened wi th dissecting 

scissors along the ventral midline b efore b eing put into the 

KOH , and a few drops o f  det ergent were also added  to the 

so lution. 

After 10 minutes in this so lution first and second 

instar larvae were neutralised in acid alcoho l  and examined 

direc t ,  whil e  third instar( and upward ) larvae were first washed 

in acid  alcoho l  and the skins op ened out by small lateral cuts 

b ehind the head capsule and near the anus. For p erma�ent 

mounting the larval skins w ere taken up through the alcoho ls 

from 70% to abso lute after staining wi th carmine , then into 

to luo l and finally a mounting medium , usually Canada Balsam_. 



Sev eral instars o f  one speci es could b e  mounted o n  one 

sli d e. 

f ) Attempted chro mosome examinations 

Chromosome counts were first attempted in adult 

males. Specimens w ere  dissected  in warm insec t  ringer as 

in section c ,  the t est es removed and a SQuash preparation 

mad e. The stain used was 1% carmine. No sp ermatogenesis 

was observed in about a dozen preparations. Whi t e , ( 19 5 7) 

no ted that in a numb er o f  insec t  groups the who l e  pro c ess o f  

sp ermato genesis was completed i n  final instar nymphs.o r  

larvae , o r  in the pupal stage . Testes o f  4 final instar 

larvae o f  O. flexuo sellus ( Dbld. ) and 3 o f  P. elaina (Meyr. ) 

were dissected  out and mad e  into smear preparations as b efore. 

In the larvae the t estes are visibl e  in the last two instars 

as yellowish masses lying in the dorso-lateral lines b eneath 

the skin o f  the middle  abdominal segments. Two male pupae 

o f  P. elaina had the test es removed and similarly treated , 

whil e  a third pupa was o p ened , fixed for 5 minut es in 

Navashin's Fluid and then stained by a conventional crystal 

vio let  techniQue. 

Fo r examination of this mat eri al an Olympus 

bino cular mi croscope with lOx eyep i e c es and a lOOx o il 

emersion objective was used. Spermatogenesis was observed in 

only one of the O. flexuo sellus samples.  However the chromosomes 

were small and tangled , and the c entromeres no t distinct. 

Although about 10-15 seemed to b e  present I could no t d e c i d e  

if  this was the n or 2 n  condition o r  exactly how many 

chromoso mes could b e  se en. 

In practi c e  Cramb inae are almost invariably 

encount ered in the adult stage , when spermato genesis is  



comple t ed . In the wild the larvae and pupae of  both 

Oro crambus and Pareromene species  are exc eedingly difficult 

to find wi thout a great measur e  of luck . Even if larvae are 

found there s e ems to still be a measure of chanc e invo lved in 

d i s s ecting them at jus t  the right s tage of d evelopment . 

Although I have had some suc c e s s  breeding sp eci es in 

cap tivi ty during thi s s tudy , mo rtality to the final ins tar 

was quit e  heavy , and i t  was no t always conveni ent or po s sibl e  

to us e the s ame larvae for bo th chaeto taxy s tud i e s  and 

d i s s ection , and the firs t took priority .  In s o me Oro crambus 

sp eci es the sixth and final ins tar i s  s everal months long ,  

b eing the overwintering s tage o f  the speci es , and even the 

earli er instars may las t for thr e e  months or more . So , taking 

all fac tors into cons id eration,  I can only conclud e that whil e  

chromo some counts may ev entually provide  fresh evid enc e o f  

syst emati c r elationships wi thin the Crambinae , they ar e no t 

go ing to b e  easy to ob tain fo r even a small numb er of  spe c i es,  

and the t echnique i s  c ertainly no t a us eful practical metho d 

o f  i d entifying spec i es . 

g ) Bo tani cal names 

The s e  were  taken from s everal sourc es , including 

Martin ( 19 61) ; Hilgendorf and Calder ( 1918) ; Zo tov ( 19 60) ; 

Keb l e  Martin ( 1965) and Burrows ( 19 67). 

h ) Nomenclature in larval chaeto taxy 

I have adhered  to the sys t em d evi s ed by Hinton ( 19 46) . 

i ) Nomenclature in genitalial s tudi es . 

This i s  cons i d ered in d e tail in the next s ec tion .  
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CONSIDERATI ONS ON GENITALIA TERiviiNOLOGY 

AND FUNCTION 

For prac tical reasons most taxonomi c studi es o f  

Lepidoptera are based on the sclerotised ecto d ermal portions 

o f  the geni tal i a .  I n  the present wo rk meso d ermal struc tures 

have b e en examined where po ssible , although all cri tical 

generi c charac t ers are ecto d ermal. 

Rec ently.Diakono ff (1954) mad e a pl ea for uniformi ty 

in t ermino lo gy and listed  the major structures of the genitalia 

with names , largely tak en from Pi erc e ,  whi ch he strongly 

suggest ed  should b e  standardised. In almo st every case I 

have fo llowed Diakono ff's t erms , exc ept that the t erm 

pseudosac cus o f  Bleszynski has b e en used , a structure which 

appears o f  diagnosti c  importanc e in  the Cramb inae . In the 

femal es of Oro crambus I som etimes use the se.parate  names 

lam ellae antevaginalis and postvaginalis indi cated by 

Diakono ff rather than his suggested  compound t erm of  sclerites 

of the st erigma . Wnere referred to to gether in Oro crambus 

and the o ther genera I have used the term ostio lar scl erit es ,  

rather than sterigma , sinc e the compl exity of  the peri-ostio lar 

region usually asso c iated with the term st erigma , as for 

example in the Tortri cids , is no t found in the great majo r i ty 

of  the New Z ealand Crambini d repr esentatives. 

MALE GENITALIA : 

The mal e  system in fig. 37 was based on a specimen 

of  Oro crambus fl exuosellus Dbld. , but meso d ermal struc tures 

were also examined in fresh specimens of the fo llowing speci es; 

Oro crambus helio tes ( Meyr. ) ,  O. co rruptus ( Butl. ) ,  O. enchophorus 

( Meyr . ) ,  O . simpl ex ( Butl . ) ,  O. ramo sellus ( Dbld. ) ,  O . api c ellus 

( Ze ll. ) ,  Pareromene auriscriptella ( Walk. ) ,  P. elaina ( Meyr. ) ,  
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Gadi ra ac erella Walker and from the Scopari inae , Eudoria 

cataxes ta ( Meyr . ) and E . diphtheralis  ( Walk . ) .  Exc ept in 

very mino r  d etai ls of proportion the meso d ermal s tructures 

were i d entical in all the above , reinforc ing the sugge stion 

of  the very clo s e  relationship b e tween the  Crambinae and the 

Scopariinae shown by o ther characters ( pp . 21-7 ). 

The mal e syst em o f  a fresh specimen o f  O . api c ellus 

was dis s e cted out intact , fixed in Navashin's Fluid ( a  1 : 8 . 

mixture o f  glacial ac etic acid and 1% chromi c acid , mixed 

fresh with 2 c c  o f  formalin) ,  and s ectioned s erially at 5r· 

The s tain us ed was Crys tal Vio l e t .  

As i n  o ther Lepidoptera ( Wigglesworth , 19 47 ) , the 

testes  are combined in a single envelop e .  I n  the sp e c i es 

examined thi s is a sub spherical yellowi sh bo dy lying dors ally 

b eneath the 5 th and 6th abdominal t ergites . The t e s t e s  are 

in the same po sition in the larva , but are s eparate in the 

ri ght and l eft dorso -lat eral lines. From thi s testis  "glob e" 

in the adult run a pair of ducts , the vasa deferentia ,  s l ender 

and much co iled , wi th medial swellings , the paired ves i culae 

s eminale s . The vasa jo in medially a pair o f  larger ducts 

whi ch run from a pair of very elo ngat ed acc essory glands .  

The latter fo ld back on thems elves s everal times , and are fus ed 

to gether along their medial surfac es  by a thin membranous 

envelope; the s e  glands are dull whi t e . After b eing jo ined 

by the vasa d eferentia the pair of large ducts fus es  to fo rm a 

single duc tus ejaculato rius . When vi ewed in water the anterior 

po rtion of  the ductus has a refrac tive ind ex v ery s imilar to  

that of  glas s .  B eyond thi s s ection the ductus b e comes whit e  
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and transparent again and pas s es into the aedo eagus . 

Shortly before pas sing into the aedo eagus the ductus i s  

sharply angled and swo llen. 

the hydro static  bulb . 

This area I tentativ ely call 

The e cto d ermal s cl ero ti s ed s tructures  in the male 

geni talia are shown in fig.  38 . In the New Z ealand Crambinae 

the male  eighth t ergi te and s t ernit e  are largely unmo dified, 

although often tending to be rather reduc ed in s ize relative 

to the s eventh pair.  The ninth tergit e  i s  highly mo d ifi ed  

to  fo rm the arched tegum.en . Articulating wi th the lateral 

lower extremi ties  of the t egumen are the arms of the vinculum , 

whi ch i s  d erived from the ninth s t erni t e . In the ventral 

midline in some Cramb inae there is a s trong intro rs e  fo ld 

which Bleszynski ( 1961) called the ps eudo saccus , whi ch 

arti culates  with the bas es of  the valvae .  Many Crambinae 

hav e  the junction o f  the ventra-anterior extremiti es o f  the 

arms of the vinculum fus ed into a s truc ture called the saccus, 

whi ch may b e  dors ally cupped , as in Pareromene ( fi g . 38x) , 

ventrally cupped as in Gadira ( fig. 38w) , elongat e  as in s ome  

sp e c i e s  o f  Oro crambus , or wi th a v entral leaf-like flange as 

in Corynophora and Tawhi tia ( fig.  38v) . 
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A thin membranous s tructure at the apex o f  the sac cus 

in s ome species  o f  Oro crambus ( s e e  for exampl e figs . 7 3 ,  76 , 78) , 

was called the 11ke el" by Phi lpo tt  ( 1929) . 

The paired lateral valvae arti culat e anteriorly with 

the vinculum . Judging from the diagram given by Diakono ff 

( 19 5 4) they are ninth-t enth int ers egmental s truc tures .  The 

inner surfac e  of the valva usually b ears a complex armature in 

the more advanc ed Crambinae . Diakono ff us ed the term harpe 

to colle ctively d es crib e the s e ,  and thi s is synonymous with the· 



------ ---

valva m embrana int erna o f  Bleszynski ( 1961) . The valve 

can b e  regard ed u· cons i s ting ( in the advanc ed qramb inae ) 
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o f  thre e lob es o r  regions; a dorsal ·co s tal lob e of valval 

co s ta ,  o ften d eveloped po s t eriorly into a s trong flange o r  

prong; a median valvula , weak compared to the co s tal regi o n ,  

and having at the pos terio r  extremi ty a cucullus with a d ens e 

brush of  fine hair on the inner surface; and a ventral 

sac culus. Thi s i s  undi fferentiated in many genera o f  

Crambinae , but i t  may have , in more advanc ed forms , s truc tures 

varying from a,narrow s trong po s t erior flange on the inner 

surfac e to a large s trong curved lob e s eparat ed from the res t 

o f  the valve almo st to the bas e .  All parts o f  the valvae 

except the basal region b etween co sta and sac culus , are finely 

s etulo s e .  

The majo r structure pres ent b e tween the arch formed 

by the tegumen and vinculum , and flanged po s t erio rly by the 

valvae , is the aedo eagus , whi ch i s  a sclero ti s ed o r  partially 

s c l ero t i s ed tub e d eveloped  from the elabo ration o f  the po s t erio r  

extremi ty o f  the duc tus ejaculatorius . In s tructure i t  i s  

like an eversibl e  glove finger , having an internal vesica 

whi ch :frequently b ears one or  mo re s trong spino s e  cornuti . 

Ext ernally the aedo eagus in the Cramb inae may have ornamenta­

tion in the fo rm o f  ridges o r  tho rns , and the ap ex may b e  drawn 

out into a s l end er api cal spur . Adopting the t erms o f  Pi erc e 

(190 9; 1914),  Diakono ff d ivi ded  o ther structures  in the male 

diaphragma , the region around the aedo eagus , into three  parts . 

Structures v entral to the aedo eagus were d e s i gnated  the juxta , 

tho s e  lat eral to o r  around the aedo eagus the anellus , and tho s e  

above the aedo eagus , and having as so ciation with the basal 

junction o f  co s ta and t egumen , the trans tilla. In Tauro scopa 



the trans tilla i s  a lightly sclero ti s ed band jo ining the 

bas es of the valvae and the anns of the tegumen via a dorsal 

strip above the aedo eagus . 

Finally , the dorso-po sterior ap ex o f  the tegumen 

arti culat es with the do rsal uncus ( tenth t ergi te) and the 

ventral gnatho s ( tenth s t erni te),  both o f  whi ch in New 

Z ealand genera are usually tapering tubular o r  sub tubular 

s tructures , api cally po inted or clubb e d .  

F��ALE GENITALIA :  The femal e sys tem shown in fig .  40 was 

drawn from a d i s s ected  specimen o f  Oro crambus flexuo s ellus . 

Meso d ermal structures  were also examined in Oro crambus 
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helio tes , O . corruptus , O . vittellus , O . cyclopi cus , O . ramo s ellus 

and O . api c ellus , and the arrangem ent o f  gro s s  s tructure and the 

ducts was i d enti cal with the s i tuation s hown for O . flexuo s ellus . 

However one specimen of  O . flexuo s ellus was found in which the 

l eft ovary had fiv e  ovario les and the ri ght one only the usual 

four. 

The ovario les  are slend er and tapering , wi th the 

api c ·es  doubled back and tied against the lower ( po s terio r) 

po rtions by conne ctive tissue s trands and fine tracheo les . 

The eggs are fully d ifferentiated  only in the po s t erio r  quarter 

of the ovari o l e , anterio r  to this they are cub ical and irregular 

in shape . In the s l end er ant erio r  half o f  the ovario le they 

are transluc ent and undifferentiated . Near the bas e o f  each 

ovario le is a yellow swelling , whi ch when teas ed out und er a 

mi cro s co p e , can b e  s e en to b e  compo s ed o f  pigmented glandular 

c ells , probably as s o ciated wi th the final s tage o f  shell 

fo rmation . 

The short common oviduct becomes the vagina lo cated 

medially b etwe en the anal papillae ( mo di fi e d  ninth and tenth 



t ergites  and po s s ible s t ernites). I t  i s  a m embranous 

funnel s i tuated  immediat ely ventral to the anus. 

Po s teriorly the common oviduct is j?ined by the duct 

o f  the spermatneCaf:. whi ch has a distinctive chi tini s ed hoo d  

pro ximally and a small thin walled, bulla more d i s tally . The 

ductus s eminalis  jo ins the oviduct slightly ant erio rly to  the 

spennatopho re jun±ion.  The ductus s eminalis lacks a bulla 

in the Crambinae . In Eudoria phil erga ( Scopari inae) the 

ductus is swo llen and bulbous , but s till lacks a constri c t ed 

bulla . Anterio r  to the junction with the ductus s eminal i s  

the oviduct i s  jo ined b y  a duct whi ch wi d ens dis tally into a 

pair o f  acc essory glands .  
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The ductus s eminali s distally jo ins the ductus burs ae , 

usually between i and � in Oro crambus , but oft en at about t in 

Gadira and Tauro s co pa .  Ant erio rly the duc tus bursae terminates 

in a glo bular corpus bursae ( the bursa copulatrix o f  Bles zynski 

in all hi s publications ) .  Thi s bo dy bears o n e  o r  more 

s clero ti s ed s igna in some genera , o r  the surfac e may b e  

s c o binate as in Gadira pleniferella Walk . Signa are usually 

oval o r  c i rcular , but may be U-shap e d  o r  diamo nd-shap e d . 

Po s t eriorly the duc tus bursae pas s e s  out through the inter­

s egmental m embrane o f  the s eventh and eighth s terni t e s . The 

eighth s terni te is frequently much reduc ed or ab s ent in this 

subfamily .  In Oro crambus i t  i s  pres ent as a small' plate 

between the mouth o f  the ductus bursae and the anal papillae . 

The po s t erior s ec tion o f  the ductus bursae i s  o ften s cl ero ti s ed , 

and in Oro crambus and some o ther genera fus ed with the narrow 

eighth tergi te , which may encircle the po s terior portion o f  the 

ductus . The eighth tergi t e  bears in some genera slend er 

anterior apophys es . The po sterior apophys es are ant eri o r  
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extensions from the anal papilla e . 

The mouth o f  the ductus bursae i s  usually called 

o s tium bursa e , but in this wo rk I have found i t  conveni ent to 

refer to the actual opening s imply as the o s tium , and us e the 

t erm o s tium bursae to d e s cribe the ( usually sclero ti s e d ) 

region from the ac tual mouth anterio rly to j ust beyond the 

j unction ( in Oro crambus) with the ei ghth tergi t e , and 

including the swo ll en o s tio lar pouch region . Som e  autho rs , 

for example Dugdale ( 19 61) , have call ed thi s swelling the 

colli culum , but the d ev elopment is so  variable in the Crambinae 

that I prefer to retain the loo s er term o s ti o lar pouch . In 

some speci es  of Gadira and Pareromene there is a large s talked 

sac in thi s region.  In some  tropi cal Crrunbinae , fo r example 

Ps eudoclas s eya Bl esz.  there are speci es in whi ch thi s sac 

app ears to be taking over the function of the corpus bursa e .  

Diakono ff has called the inters egmental region around 

th t" f th t 0 tL.-- t 0 J-·oel- O.s.. C••p..s.A eL
f 1 · t _ e  mou rl o e o s  lum ._ s erlgrna , 0 0 - ·1 a palr-'{) s e  erl es , 

the lamella antevaginali s and the lamella po s tvaginali s . The 

fate of thes e s clerites , which may be laterally plac ed in som e  

crambi.ne.1 groups , are o f  great impo rtanc e in understanding the 

phylo geny of the subfamily . In a few New Z ealand Crambina e , 

and mo re e specially in some Aus tralian ones ( T . lachnea and 

Corynophora lativittali s ) ,  the po s t erio r  margin o f  the s ev enth 

s t erni te i s  incorporated into the ventral lip o f  the o s tium , a 

s tructure called  the lo dix by Diakono ff .  

GENI TALIAL FUNCT I ON I N  MATING : 

The spermatozo a  in Lep i doptera are pas s ed to the female 

enclo s ed in a spermato phore ( Wi gglesworth �· 19 47 ) , and the paired 

m edial ac cessory glands in the male Crambtn« are pro bably 

conc erned with the pro duction o f  a medium for sperm survival . 



I f  the transparent ant erio r  region o f  the ductus ejaculatorius 

i s  punctured , i t  exud es  a gelatinous fluid which coagulate s . in 

warm saline ( 30° C ) . His to lo gi cally the c ell walls o f  the duct  

in thi s region are vacuo late and glandular in  app earanc e .  I 

consi d er that thi s s ection o f  the ductus i s  at l east partially 

conc erned with laying down the gelatinous wall o f  the 

spermatophore around the sperm " package" onc e i t  l eave s  the 

vesicula s eminalis . In mo s t  o f  the fresh males  examined one 

vesi cula s eminal i s  contained a thin-wall ed spermatophore, whil e  

the o ther was empty . In the o ther specimens b o th were empty . 

Only two pairs o f  O . flexuo s ellus were examined in 

copula during thfs s tudy , and none from any o ther spec i e s . In 

O . flexuo s ellus the mati ng flight takes  plac e at twilight , 

no rmally high in the air ,  wi th the pairs almo s t  always breaking 

apart again b efo re coming to earth . Several pairs whi ch had 

fluttered into shrubbery on d es c ending s eparated when disturb ed ,  

indi cating that copulation was compl ete .  Of the two pairs 

examined in copula , one pair was found s i tting on a l eaf ,  and 

the o ther pair cam e  to a hous e light . There i s  a po s s ib i li ty 

that in the s e  cas es , sinc e  the mo ths did  no t s eparate when 

d i s turb ed , there was s omething abnormal about the matings, with 

s eparation no t po s s ible . 

In thi s spe c i e s  the partners in copulation sat with 

abdomens jo ined directly end to end , the male ' s  forewings 

overlapping the forewings o f  the female .  No meaningful 

obs ervations o f  the length o f  copulation were mad e .  

The relative po s i tions o f  the genitalia i n  copulation 

in O . fl exuo s ellus are shown in fig.  39 . The lo cking s eem ed to 

b e  carri ed out only by hydro s tati c  pres sure of the ev erted 

ves i ca pres sing agains t the walls of the narrower s cl ero ti s ed 



part o f  the ductus bursae anteri o r  to the o s ti o lar pouch . 

In thi s spec i es the to tal l ength o f  the everted vesica was 

slightly l e s s  than i the to tal l ength o f  the aedo eagus . 

Hardwi ck ( 1965 , p . 3 5 ) , s tudying copulation in Helicoverpa 

ar.migera ( No ctuidae ) found that the valvae were us ed  to 
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engage with and pull out the terminal s egments of the female .  

Po s s ibly the co s tal flanges  in Oro crambus fulfil thi s function , 

but loo s e  their ho ld onc e the aedo eagus i s  in plac e , s inc e in 

the two pairs examined the flange s were no t engaged with any 

part o f  the f emale anatomy . 
oj- O.f\ILX<�•st l lbs 

The prominent thorn o n  the apex o f  the aedo eagus ( d. -G es 

no t engage with any compl ementary s tructure within the o s tium 

bursae , or app ear to s erve any purpo s e .  The gnatho s and uncus 
w f .t  "-o t o �Se.rvt.J.. &o 

were turned to the side  o f  the anal papi llae , and lp erfo rrn 1 ·  � o.�- ,-. 

function in copulation.  Bl eszynski ( 19 5 7 )  referred to  them as 

"catching tongs " .  

I n  bo th f emales o f  thes e pairs a singl e spermatophore 

was already pres ent in the corpus bursae , with the " tail" o f  

the sp ermatopho re lying clo s e  to the junction o f  the ductus 

s eminali s ,  a condi tion reported in Helicoverpa by Hardwi ck�� 6 S1 

The mechani s m  caus ing the spermatophore to swell i s  no t known . 

Po s sibly it  pas s e s  into the female und er pres sure and swells 

within the spac e of the thin-walled  elas t i c  corpus bursae . 

The maximum numb er o f  sp e�matophores found in any Cramb in e 

speci es was two . Po s s ibly more than two matings take plac e , 

but in the third and sub s equent matings a spermatophore ins ertion 

can:�o t b e  completed . O . flexuo s ellus virgins would no t mate in 

captivity . O . ramo s ellus d i d  o nc e  in captivity , but the ac tual 

copulation was no t o b s erved . 



No examples  o f  succes s ful hybrid isation were 

encountered in thi s s tudy. The functions o f  some o f  the 

divers e s cl ero ti s ed structures  in the mal e app ear obs cure ; 

o r  they have no function . Sinc e some geni talic . sys t ems , 

to my eye , appear superficially compatib l e  in the anatomi cal 

s ens e ,  we  can as sume that b ehaviour patt erns , and/o r  genetic 

and phys iolo gi cal incompatibility k e ep sympatri c speci es 

s eparat e .  Hardwi ck ( 1965) , no ted  that att empted  inter­

specifi c  matings were qui te common in the genus Heli coverpa , 

I did  no t obs erv e  thi s in any Crambinae , but would c ertainly 

no t dis count the po s sibility .  
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THE STATUS OF THE CRA.MBINAE 

INTRODUCTI ON- BAS I C  PROBLEMS IN 
RELATIONSHIPS WITHI N  THE PYRALOIDEA 

2 1  

:! 
Ther e i s  at pres ent no co nformi ty in the clas s i fi catio n  

o f  higher taxonomi c uni ts wi thin the Fyralo i d ea .  Whi l e  the 

Pyralo i d ea are generally eas i ly s eparated from o ther maj o r  

divi sions b y  having abdominal tympanal o rgans and S e  and r1 
fus e d  wi th r in  the hindwing ( Imms , l9 4 6 ) , cri t eria us e d  to s 
dis tingui sh uni ts wi thin the sup erfami ly are incons i s t en� . 

The rank e quival ents o f  different authors are no t homo lo gous 

( tabl e  l ) • 

Where the rank o f  trib e Cramb ini i s  us ed in  the 

pres ent r evi sion i t  is  as a trib e wi thin the sub family 

Cramb inae o f  Hamnson ( 18 9 5) and Meyri ck ( l9 28 ) , and i s  no t 

a homo lo gue o f  the trib e Cramb ini o f  Handlirs c h  ( 19 2 5 )  and 

Has enfuss ( 19 60 ) . 

Klo ts ( 19 68 )  us ed the terms Cramb ini and Argyriini , 

but wi thout ci tations . From the t ext i t  i s  obvious that hi s 

Cramb ini e quate in general wi th my us e o f  the term , or c er tainly 

vvi th my sub-trib e Cramb ina , i e . " Crambus-typ e "  genera . Sinc e 

the tropi cal genus Argyria :'. s s ti ll almo s t  to tally unr evi s ed ,  

I am no t pr epared to comm ent on Klo t . 1 s us e o f  "Argyri ini 11 o r  

to attempt to plac e thi s genus i n  my ph;:,•lo genetic schem e .  

Bles zynski ( l9 60 a )  d e s crib ed o r  red escrib e d  a 

f ew sp e c i e s  o f  Argyri a , but I am unab l e  to int erpret hi s 

drmvings o f  the f emal e geni talia .  Howev er lateral c o r emata 

ar e s tro ngly d ev elo ped  in the mal e geni talia o f  thes e s p e c i e s , 

a f eatur e no t found in o ther revi s ed Crambina e .  A s epara t e  

trib e ma;y- b e  r e quir ed fo r thi s genus and any alli es . 
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I think the subfami ly sys tem o f  Hampson ( 18 95 ) 

and Meyri ck ( 1928 ) should b e  retained until the r e lations hips 

of the higher taxo nomi c uni ts wi thin the Pyralo i d ea have 

b e en comp l e tely r e- examined . Only ·when thi s has b e en done 

wi l l  ther e be any lo gic  in amending the sys t em of clas s ification 

now , alb ei t for conv eni enc e only . Any c hange mad e at the 

pr es ent tim e  could only l ead to ano ther tempo rary compromis e .  

The rankings propo s ed by Handlirs ch and Has enfus s 

may ac tually r epres ent some thing c lo s er to the r eal s tatus 

o f  the different ph;srlo genetic  uni ts wi thin the Pyralo i d ea 

than the subfamily ranks in general us e ,  but at pres ent the 

p o s s ib i l i ty canno t b e  r eali sti cally as s e s s ed . 

Today great impo rtanc e i s  attached to the s tudy 

o f  geni talia in Lepi doptera , and mo s t  generi c - l ev e l  

c las s i fi c ations ar e usually bas e d  mor e  on thes e s truc tur e s  

than anything e ls e .  Eand lirs c h ' s arrangem ent pr ec eded  the 

full d ev elopment of the s e  metho ds , and Has enfus s conc entrat ed 

enti r e ly on  the larval charac t ers in  a r e lativ ely small 

p erc entage of known Pyralo i d  genera . 

Thes e two authors , wi thout und ertaking a ma j o r  r evi sion  

of  the  Pyralo i d ea bas ed on all  known us eful charac ters , 

e s p e c i al ly geni talial sys t ems , intro duc e d  a conc ept o f  a 

sub-fami ly Cra.mbinae vvhi ch i s  no t the homo lo gu e  o f  the sub­

fami ly uni t in  general us e .  Thi s would b e  acc eptab l e  if  

the  sys t em b eing intro duc ed r epres ent e d  a maj o r  advanc e , but 

I do no t find i t  in any way mo r e  well-found ed than the c las s i cal 

sub fami ly sys t em o f  Hai.il.pson . A pr ematur e r eorgani sation o f  

thi s kind c an l ead to great taxonom i c  confus ion  o f  the kind 

that b ed evi ls· crambine s tudi es  at the gener i c  l ev e l  ( s e e  

Bl e s zynski , 19 5 7  o n  Crambus J!\ ) .  
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Po s s ib ly no s ingl e wo rk er in the wo rld to day i s  

i n  a po s i tion to carry out thi s urgent hi gher uni t r evi s io n .  

The tropi c al Crambinae  ( Bles zynski , l9 6 3 ; 19 6 5 ; 1 9 6 6 ; 19 67 ) , 

the tropi c al Scopariinae and Pyraus tinae ( Munro e , l9 58 )  and 

the Phyci tinae ( Heinrich , l9 5 6 ) , all s ti ll require  much mor e  

wo rk o  

THE PROBLEM OF DEFINING THE SUBFAMILY 
CRAMBINAE 

Until  the sub fami ly r elati onships wi thin the 

Pyralo i dea are c lari fi ed we  canno t exc lud e the po s s ib il i ty 

that the Crambinae ar e a b iphyl etic  or ev en po lyphyl e ti c  

ass emb lage . In my phylo geneti c s cheme  the s chisms b e tw e en 

tri b e s  are d e ep and bas i c , and po s s ibly some trib es  could 

prove  to  b e  mor e  c lo s ely r elate d  to  groups  pr es ently wi thin 

o ther sub-fami li es than to o ther .cramb ine trib es . 

The mo s t  rec ent and compr ehensiv e  wri ter on  

the  Cramb inae i s  Bles zynski ( 19 6 5 ) . In his r evi sion  o f  

the Palaearcti c  Crambinae  h e  summari s ed the c harac ters o f  

the sub fami ly as fo llovvs ( in fre e  trans lati o n ) : 

11 Cha e to s ema pres ent ; maxi llary palpi triangular , 

covered in scal es  and well d evelo p ed ; r5 in the fo rewing 

always pr es ent , hindwings wi th a basalward d i r e c t ed hair-

p e c t en along the lower margin o f  the di s cal c ell , hindwing 

Se and r1 to some extent amalgcunated wi th the r s ec to r ; 

in the fo rewing ax1 , ax3 lo s t ;  eighth ab dominal tergi t e  o f  

mal e wi thout powerful s cales ; gnatho s usually pres ent i n  

male geni talia , whi l e  sac cus usually ab s ent o r  rudimentary . "  

" 'I'he Cramb inae ar e dis tingui shed from the 

tyraus tinae/Sco pari inae as fo llows : They have chaeto s erna 



:pres ent , a hair :p e c t en on  the hindwing , and ax3 ab s ent from 

the fo r ewing . " 

" In the Phyci tinae r5 i s  ahvays ab s ent , but always 

:pres ent in the Cramb inae . "  

" The  Scho enobi inae r etain part o f  ax1 in the 

fo rewing ( the d i s tal :part ) and also hav e s trong tufted s c ales  

on  the  eighth t ergi t e  o f  the mal e. ab dom en ; bo th charact ers 

ar e lacking in the Cramb inae . Howev er in  som e  cas es  thes e 

c harac ters ar e no t s trongly d eveloped , and such Scho enobi inae 

ar e very difficult to s eparate from Crambina e . " 

" Futur e taxonomic res earch s hould s e ek to find 

new charac t ers and mo re  sharply d e limi t the divi s i o ns b etw e en 

thes e sub fami l i e s . "  

Bl e s z;ynski i s  obviously as aware o f  the pres ent 

grav e vveakness e s  in the exi s ting d e fini tion o f  the sub family 

Cramb inae as anyone . Exc ep tions can b e  quo ted  to virtually 

all the generi c cri teria given by Bles zynski and he  has 

l i s ted some  o f  the s e  hims elf ( 19 6 5 , p . 6- 7 ) . 

Chaeto s emae are ab s ent in Es chata and ves tigial 

o r  rudimentary in Par erom ene ac co rding to  Bles zynski , and in 

som e  Palaearc ti c cramb ines ( he do es  no t give the genera)  

the  hindwing :p ec t en i s  much reduc ed . In Angus talius 

malac ellus ( Tiup . ) the gnatho s is v e s ti gial . To thes e 

2 5  

exc ep tions , from my own exp eri enc e I would �dd that Pro typarcha 
I 

also lacks chae to s ema , and that · the hindwing p ec ten i s  bar ely 

d i s tingui shab l e  in som e  Chi lo ini . Fo r exrunpl e  in Tauro s c opa 

i t  i s  so  weak i t  could no t b e  us ed as a charac ter to s eparate  

a speci e s  of  thi s genus from an alpine pyraus tine . In  

Oro crambus many s p e c i e s  hav e a very elaborate and elongat e  

sac cus , in contrast  to Bles zynski ' s  general rul e .  
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Crambine larval sys t emati c s  are e qually unsati sfac tory 

at the pres ent time . By fo llowing Handlirs c h  ( 19 2 5 )  in  

" d egrading" Ham.pso n ' s subfami li es  to  tribal rank , Has enfus s 

( 19 60 )  impli ed that the differ enc es  found by him b etwe en 

larvae o f  the Pyralo i d  uni ts were r elatively small . I give 

b elow a fre e  trans lation o f  the part o f  hi s k ey relating to 

the 11P;yraus tine-scoparine-crambine"  complex o f  Bles zynski .  

11 1 Abdominal s etae VII I  ( Vl )  c lo s er to gether o n  
lO th s egment than . on �th , o r  d i s tanc es  about 
e qual . Cranial s e ta 0 3  near er S03 - than 0 2 .  · · 

. : . . . . . . . . . . . . . . . . . . . . . . . .  2 

Ab dominal s e ta e  VII I  ( Vl )  at l eas t lix wid er 
apart o n  lO th s egment than on  the 9 t h .  
Di s tanc e 0 3  - S0 3 i n  crani al � etae muc h  
gr eater than d i s tanc e 0 2  - 0 3  • 

• . . . . . . . .  Trib e Pyraus tini 

2 Bas es  o f  abdominal s etae I II-IV( SDl-Ll ) 
mak e a s trai ght line c ephalad to 8 th s egm ent 
spiracular op ening. On the lO th s egm ent 
di s tanc e b e tw e en s e tae VII I ( Vl )  at  l east a 
third l e s s  than on  9 th . 

. . . . . . . . . .  Trib e Crambini 

Bas e s  o f  abdominal s e tae  III-IV( SDl-Ll ) 
making s trai ght line c audad o f  spiracular 
o p ening. On lO th s e�aent dis tanc e b etw e en 
s e tae VI I I  ( Vl )  e qual to o r  very little  l e s s  
than e quival ent d i s tanc e on  9th .  

• • . . . . . . . •  Trib e Scopari ini 

Has enfus s d i d  no t s tudy larvae  o f  the crambine  

genus Par eromene in hi s pap er o  I found the characters 

given above could no t b e  us ed to s eparat e larvae of the N ew 

Z ealand spec i e s  Par eromene elaina ( Meyri ck ) from the New 

Z ealand scoparine  Eudo ria c atax es ta ( Meyri ck ) . Comparab l e  

ins tars were virtually ind i s tingui shab l e  exc ept on  co lour 

patt ern . Obviously much mor e  work r emains to b e  done in 

Pyralo i d  larval sys t emati c s . 

11 
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S o  r eally ,  a t  the higher l evel  o f  taxonomy , d espi t e  

the immens e amount o f  work done a t  the generic and spec i es 

l evels , w e  hav e hardly pro gr e s s ed in the s earc h  fo r bro ad 

natural relationships s inc e Meyrick pro duc ed hi s r evi s i o n  

o f  the N ew Z ealand Pyralo i d ea ( 1912 a ) . 

Further mor e , the charac t er o f  a tuft o f  rai s ed 

for ewing s cales  us ed in c lassi c al entomo lo gi cal taxonomy 

to s. �p arat e the Scopari inae  and Pyraus tina e  do es  no t work 

fo r many Hawai i an scoparhnes ( Z im.Inelman , 1958 ) . L eirne 

( 1 9 5 2 ) po inted out that a divi s i o n  b etvve en thes e  two sub -

famili e s  was no t supported b y  differenc es in geni talial  

charac t ers . 

At the mo s t  b as i c  l ev e l  we  ar e s ti ll relying 

abno s t  entirely on small d e tai ls o f  wing venation  to 

ab so lut e ly d efine our maj o r  Pyralo i d . uni ts . 'Whi l e  

the corr� ents o f  Bles zynski ( 19 61 )  on  som e  sp eci es o f  

Calamo tropha and my own on the gr eat wing venation variation 

found in Oro crambus clarkei ( p . l27) show how dangerous i t  

c an b e  to p lac e r eal r elianc e o n  wing v enation as a maj o r  

cri terion , i t  i s  us eful to bri efly swnrnari s e  here what 

the classi c al Pyralo i d  sub -fami ly d i s tinctions ar e .  

KEY TO MAJOR SUB-FAJ':II LIES OF PYR.ALI DAE 

( mo di fi ed from I:mms , l9 46 , and Brues ,Meland er and Carp enter , l9 5 4 ) 

l Cu2 ( cu1b o f  Tj}lyard , l919 ) pr es ent in hindwing ; S e + r1 
approximating to o r  fus ed wi th rs in  hindwing ; ab dominal 
tympanal o rgans pres ent ; Hindwing vvi th cub i tal hair 
pec ten o n  up� surf§:� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Charac t ers as above , but hi ndwing w� tho_�t p e c t en . . . . .  .- • .  4 
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2 Forewing having r5 pres e11t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

For evving wi th r r::: ab s ent • . . . . . . . . . . . . . .  Sub family Phyc i tinae ) 

3 Maxillary palpi filifo rm . . . . . . . . . . . . . .  Sub family Gall eriinae  

Maxi llary palpi tri angularly d i lated , s cal ed , 
v ein ax3 ab s ent in  for ewing • . . . . . . . . . .  Subfamily Cramb inae 

4 Fo r ewing r5 - fre e ;  small ax3 pr es ent in fo r ewing 
as lo op or branch o f  ax2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 

Fo rewing r4 , r5 s talk ed wi th r3 . . . . . . . • Subfa.11i ly Pyralinae 

5 Fo r ewing di s c  with small tuft o f  rai s ed s cal es , 
exc ept in Hawai i an sp e c i e s  ( Z immerman , l9 58 ) • 

. . . . . . . . . .  Subfamily Scopari inae 

Fo r 8wings wi thout such tuft . . . . . . . . . . •  Sub fami ly P;yraus tinae  

C ONC LUS I ONS 

Pr e s ent conc eptions o f  higher taxonomi c uni ts 

wi thin the Pyralo i d ea are d emo ns trably uns ati s fac to ry . 

Cons e q_uently any d efini tion  o f  the sub-fruni ly Crambinae , 

inc luding the o ne us ed in the pres ent regional r evi si o n , 

mus t o nly b 8  c ons i d ered  as provi sional . 

How ever whi le  · taking into account all the 

r e s ervations given earli er in thi s s e ctio n , the diagno s i s  

provi d ed by Bles zynski ( 19 6 5 ) fo rms the bas i s  o f  the b es t  

d efini tion a t  pres ent avai lab l e , and i s  the one followed 

her e .  



SUB-F J\JH L Y CB.A.11/IJ3 IN AE 

ADULT CHARACTERS ( mo difi ed from Bles zynski , l9 6 5 ) 

Small to medium s i z e  mo ths ( wingspan 12-60 mm ) ; 

o c elli and chae to s ema pr es ent in all but a few genera ; 

maxi llary palpi triangular , covered wi th hair-like scal es ;  

lab i al palpi elongat e , po rre c t , cover ed wi th hair-like scal es ; 

antennae filifo rm to d e eply d entate ;  fo r ewing S e  s eparat e 

from r1 in  mo s t  genera ; fo r ewing ax1 , ax3 abs ent ; fo rewing 

r4 s talk ed wi th r3 , r5 fre quently s talked  wi th r4 ; hindwing 

wi th m2 usually pr es ent ; hindwing dis cal c ell o p en or c lo s ed ,  

having well d ev elo p ed cub i tal hair p e c t en on lower margin 

o f  c ell in mo st  genera , but poorly d eveloped in som e  Chi lo ini ; 

fr enulum singl e in mal e , si�gl e to s ext. upl e  in f emal e .  

In MALE GENI TALIA : Ps eudosac cus pr es ent or ab s ent ; sac cus 

d ev elop ed or und e� eloped ; uncus and gnatho s almo s t  always 

pres ent , o ft en elab o rate , ' e l em ents o f  gnatho s generally 

fus ed ; valvae narrow to bro ad , as�nmetri cal in  a f ew genera 

b etw e en left and right ; valvae fre quently having c o s tal , 

valvula and sac culus r egions s eparately diff er entiat e d ; c o s tal 

and sac culus regions o ft en o rnamented wi th flange , lob e , prong 

o r  pro ngs , or s errati ons ; j uxta o r  j uxta/anellus ab s ent o r  

pres ent ; i f  pres ent , ve s tigial , plat e-like , fo ld ed , lob ed o r  

comp l ex 2-4  pronged s truc tur e ;  aedo eagus usually s l end er , 

2� 

s l i ghtly curv ed , about equal to l ength o f  valv e o r  l e s s , som e times 

rifle-shap ed o r  s trongly s i gmo i d ; external o rnamentation o ft en 

pres ent on  aedo eagus in form o f  tho rns o r  spurs o r  s c l ero ti s ed 

areas , usually dorsal or v entral ; aedo eagus wi th o r  wi thout 

cornuti . 

In FEr·lALE GENITALIA : Os tio lar s c l eri tes  pres ent , invaginated  

o r  evagi nat ed , d ev elop ed ei ther laterally , o r  dorsal and v entral 



to o s ti�� bursa e , in some genera d ev elop ed as s t eri �1al plat e 

wi th spines ; o s tio lar s c l eri tes fus e d  o r  unfus ed , som etimes  
' 

very ·weak and almo s t  lo s t  in vvalls  o f  po s t erior duc tus bursae ; 

Anal papi llae fr e e  o r  c o al e s c ent , wi th long o r  sho r t  po s t erio r  

apo phys es ; eighth tergi t e  fr e e  o r  fus e d  to o s tium burs a e , 

wi th o r  wi thout anterior apophys es ; duc tus bursae  w eak o r  

s trong , wi th o s ti o lar pouch ( co lli culum ) o ft en svvo l l en and 

s c l ero ti s ed ;  duc tus burs a e  o ften further s c l ero ti s ed anteriorly 

from o s tium to j unc tion wi th duc tus s eminalis ; co rpus bursae 

as i gnat e , o r wi th one  o r  two s c l ero tis ed oval , s t ellate o r  

irr e gular s i gna . 

SYSTR1VIATI C  KEY TO TRIBES OF CRAIVIBI NAE 

1 O s ti o lar s c l eri tes  evagi�ed i nto o s ti o lar tub e 

pro truding , som e times  wi th long po inted po s t erior 

extr emi ti es , through int ers egmental m embrane 

po s t erio r to s ev enth s t erni t e ;  p o s terior apo phys es . 

s ho r t , little  longer than anal papi llae ar e wi d e  • . . . . . . •  2 

Ostio lar s c l ·eri tes  invaginated into o s tium burs a e , 

som e tim e s  v ery weak and func tionl ess ; po s t erior 

aJ!Ophys es  long , consid erab ly mor e  so than anal . 

papillae  are wi d e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

2 Ostio lar s c l er i t es arranged dorsal ( l8.I!1 ella ant e­

vaginali s ) and v entral ( l2m ella po s tvaginali s ) to 

o s tium bursa e , fus e d  along lat eral mi dlines o f  

o s tium . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  Trib e Crambini 

Ostio lar s c l eri tes  arranged lat erally in  o s tium burs a e , 

po s terio r  extremi ti es som e tim es drawn out as long 

" fo rk " ; fus ion lines o f  s c l eri tes  do rsal and v entral , 

som etim e s  incomp l e t e  . . . . . . . . . . . . . . . . . . . .  Trib e Acigonini 



3 O s tio l9-r s c l erites  arranged laterally in  o stil}JD. 
burs a e , partially fu� ed o r  completely s epara t e , 
sometimes  very weak , func tionl e s s  and plac ed 

30 

d e ep in o s tio lar pouch or co Tii culum . . . . . • .  Trib e Chilo ini 

O s tio lar s c l eri tes  arranged dorsally and v entrally , 
o nly very weakly fus ed in lat eral midlines o f  
o s tium bursa e  . . . . . . . . . . . . . . . . . . . . •  Trib e Dip tychophorini 

RELATI ONSHIPS WITHIN THE CRAlVrBINAE 

ADULT CHARACTERS 

In the las t d ecad e  Bles zynski has r evi s ed the 

Palaearc ti c Cramb inae ( 19 5 7 ; 19 6 5 )  and made pro gr e s s  wi th 

a nwnb er of tropi cal and neo tropi c�1 �enera ( l9 60 a , b ;  19 61 ; 

19 62 ; 1 9 6 3 ; 19 6 4 ;  1 9 6 6 ; 1 9 67 ) . Enough genera have now b e en 

revi s ed to p ermi t an as s es sment o f  phylo geneti c r elations hips  

wi thin the  sub family by analysing apomorphi c c harac ters 

us ing the metho d d evi s ed by Henni g ( 19 5 7 ; 1 9 6 5 ) . * 

I am convinc ed that a corr e c t  interpr etati on  o f  

the fate o f  the o s tio lar s c l eri tes  i n  the f emale genitalia 

is e s s ential fo r a pro p er und ers tanding of the sys t emati c 

r elationships wi thin the subfam i ly .  Unfo rtunat e ly Bles zynski 

has conc entrated  on o ther charac ters aDno s t  to the exclusion 

of  o s tio lar s c leri t e  s truc tur e and po s i ti o n , although he 

did m ention them as having taxonomi c s i gnifi c anc e at the 

sp eci es  l evel  in the genus Euchromius Guen/e , ( Bl es zynski , 

l 9 60b ; 1 9 6 1 ) . 

As a r esult the po s i tions o f  many genera in the 

phylo geneti c s cheme  pr es ent ed in  fi g . l are b as ed o nly on  
-* � t�< ll "-"<f� .. �tia ... o t  H� ""ttkoJ. ot o r e.ro�.bo ... o.f  H,;s sd�� � """"'f�";ts tke. f��t.5h·tt 1 ,  . .f•�v� � (Hn '" VoL:it t o jet\u- w1�l 'l-obes o ... 1:.� \"'t� . .... s to..- tk se.ltcl:; • .,.. of E:�i5 part', c ... la.r ��ta .. t i e111 t i"e "''ti..M: . 1 



my int erpre tations o f  drawings in Bles zynski ' s  pap ers . I 

found i t  diffi cult to int erpr e t  o s tio lar region  s truc ture 

in some o f  the s e  drawings . Many had obviously b e en mad e 

fro1n flatt ened and d i s to rted slid e-mounted s p ecimens , wi th 

little  attempt mad e to m,1end the r esulting �vo -dimens ionali ty . 

I may have o t: casionally mi s int erpreted Bl es z;ynski ' s drawings . 

For exampl e  I am s ti ll unsure o f  the r elationships d e t ermined 

by m e  from Bles zynski ( 19 6 5 ) of Ancylo lomia ( s e e fi g . l ) , and 

have no mat eri al availab l e  to check the int erpr e tati o n .  
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The o s ti o lar s c l eri tes  ( co ll e c tively the s t eri gma ) 

ar e s truc tures  pres ent in  the int ers egmental membrane b etw e en 

the s ev enth and eighth abdominal s terni t e  ( Di akono ff , l9 5 4 ; 

Dugdal e , l 9 6 6 ) . In some  speci es  o f  Euc hromius ( Chi lo ini ) 

( Capps , l9 6 6 ) , a numb er o f  Aus tralian� e c i e s  o f  Gadira 

( Chi lo ini ) , Aus tralian Tauro s copa ( Chilo ini ) and the 

Aus tralian genus Corynopho ra ( sub trib e Co rynophorina in  

Cramb ini ) ,  the s c l eri tes  o f  the s t eri gma still  lie  partly 

in  the inters e&�ental m embrane . Becaus e thes e sp eci e s  

exi s t ,(esp e c i ally s inc e ' mo s t  are found in  a continent no tab l e  

fo r archai c taxa ( s e e  comments o n  archai c duc tus e j aculatorius 

po s i tion  in  Par eromene o chrac eali s , p . 2 8 7 �' my opinion  i s  

that i t  i s  r easonab l e  to as sume that the marked condi tions 

o f  invagination  and evaginati on  found in  Cramb inae came 

from an interm ediate po s i tion and no t o ne cond i tion from 

the o ther . 

I t  i s  hard to s e e  what parti cular b i o lo gi cal 

advantage would b e  conferred  by one typ e o f  s c l eri t e  

d evelopm ent patt ern rather than ano ther . Probab ly none . 

In the two trib es  wi th evaginat ed s c l erites  the aedo eagus 

i s  fre q_uently heavi ly o rnament e d  and s c l ero ti s ed , but the s e 



c o nditions probab ly evo lved  s i d e  by s id e . In my opinion 

the mo s t  lik ely reason fo r the d ev elopm ent of thes e v ery 

d i s tinc t phyl etic  groups i s  that they vv er e i s o lated in  

different r egions o f  the  wo rld fo r suffi c ent time fo r 

comp l e t e  genetic  and mo rpho lo gi cal inc ompatibi l i ty to ari s e .  

Even i f  genera and spe c i es  o f  different trib es now have 

sympatri c ranges , th e  earli er 11 explo s iv e tt phas e o f  evo lution 

in each line has b e en ext ensiv e  enough fo r genetic  mixing now 

to b e  out o f  the c1uestion .  " De tours"  in the d ev elopm ent 

o f  any o rgan , fo llovved  by " s tab i lisation" of the diff er ent 

lines of divers ifi cation s trongly suggest. a randomne s s  

in t h e  pro c es s  o f  o rgan o r  s truc tur e origin ( R ens ch , l9 5 9 ) . 

Thi s i s  what one would exp e c t  iri the evo lution o f  new 

s truc tural types  brought about by mutation fmawed by 

s el e c tion  eff ec ts ( Rens ch , ib i d ) . On thi s b as i s  i t  would 
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b e  erroneous t o  even exp e c t  o ne s c l eri t e  pat tern to nec e s s ari ly 

hav e some b i o lo gi c al advantage no t po s s e s s ed by ano ther . 

I t  i s  now p ertinent to examine the trib es one  

bJr one , comparing f eatures  where  nee e s s ary , and cons i d e�ing 

the geo graphi cal dis tribution o f  the r evi s ed genera to s e e  

i f  tribal disp ersal patterns and infra- tribal phylo g en e ti c s  

suggest i so late d : c entr es  o f  evo lution a s  po s tulated above .  

Trib e Crambini 

In the Crambini the o s ti o lar s c l eri tes  have 

b ecome evagi nat ed to fo rm a tub e pro j e c ting thro ugh the 

inters egmental m embrane b e twe en the s ev enth and e i ghth 

s t erni t es . Thi s tub e is compo s ed of two dis tinc t plat es , 

one  dorsal ( lam ella ant evaginali s ) and the o th er v entral 

( l&� ella po s tvaginali s ) , ( Diakono ff , l9 5 4 ; Dugdal e , l9 6 1 ; 1 9 6 6 ) . 



I n  all CDa.mbina the s c l eri tes  are s trongly fus ed together 

lat erally ; in the Corynopho rina they are comp l e tely fus ed 

in Tawhi ti a , but o nly partially fus ed in  the relatively 

mo r e  primi tive genus Co rynophora . The Crambina are uni fi ed 

by the apomo rphi c charac ters of fo r ewing v eins r5 and r4 . . 

on a con@o n  s talk ( fi g . l , charac ter 8 ) , and the d ev elopm ent o f  

a ps eudo sac cus ( fi g . l , charac t er 10 ) .  Conv ers ely the 

Co rynopho rina ar e unitEd by the charac teri s ti c  c o al e s c enc e 

o f  the anal papi llae ( fi g . l , charac t er 7 )  and the d evelopm ent 

of a v entral flange on the saccus ( fi g . l , charac ter 9 ) . 

Ther e i s  a general t end ency among the Cra.mbina fo r 

lo s s  o f  the func tionl e s s  eighth s terni t e .  Howev er i n  the 

r elatively unsp eciali s ed Oro crambus it is pres ent as a small 

p lat e , and in the si ster genus o f  Oro cr��bus , AgP{phila , wher e 

the ei ghth t ergi t e  i s  no t always fus ed to the o stium burs a e , 

the s t erni t e  sometime s  acts as a"bridge 11 ( Bl e s zynski , l9 5 7 )  

b e tvve en the tergi t e  and the o s tivJn bursae . Although genera 

from the r e latively primi tive branch o f  the Cra.mbina whi ch  

hav e  li ttle  o r  no  d evelopment o f  the  mal e sacculus ( fi g . l ,  

chara c t er 1 5 ) , Oro crambus and Agriphi la shar e the apomorphi c 

charac t ers o f  r educ tion o f  ant eri or apophys es almo s t  to the 

po int of to tal lo s s , and a spli t f emal e frenulum . The two 

genera ar e now di v erg.ent, .  Oro crarnbus shovvs comp l e t e  fus ion  

o f  the  eighth t ergi t e  wi th the o s tium. bursae  but r e t ention  

o f  two s i gna on the  co rpus buraa8 , whi l e  in Agriphi la the 

fus i o n  o f  the tergi t e  is usually incomp l e t e , whi l e  one o f  the 

s i gna has b ecome lo s t  in all speci es . 

Ther e is  a parallel t end ency in s ev eral genera , 

fo r exampl e  Oro cram bus , Ca toptria ,  Crar.ubus and Fernando cram bus , 

fo r the ei ghth t ergi t e  line o f  fusion  to advanc e po s teri o r  
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and di agonally , unti l in some sp eci e s  in each genus the ei ghth 

t ergi te  comes  to encircle  the osti um ; Ev en wi thin Oro c rambus 

thi s t end ency app ears to b e  random , i t i s  fo und in spec i es 

comp l e t ely unrelated wi thin the generi c pattern o f  sp e c i e s  

groups . There i s  no correlation b etween thi s pro c:ess and 

the lo ss  o f  the eighth s t erni t e . 

In two neo tropi eal g_enera , Mi c.ro crambus and 

Parapedias i a , the v entral margin of the s ev enth s terni t e  in 

the f emal e has a d ense  brush o f  flattened  s cal es  ( fi g . l ,  

c harac t er 2 6 ) .  Thi s apomorphi c charac ter s eparate s  b o th 

the s e  genera from o ther revi s ed Crambini ( Klo t . s , l 9 68 ) . 

In  the mor e  advanc ed genera o f  Cramb ina there 

i s  a t end ency to elaborate s c l ero tisation in t�e geni talia 

of b o th s exes , especially in the o rnamentation of the male 

valvae .  Cram bus , Fernando crambus , Ivietacrambus , Catoptria , 

Chrys o t euchi a , Xantho crambus ,  Angus talius and Fla.-vo c:amb�s 

hav e marked d ev elopment o f  the sac culus i nto a s trong . lob �  

o r  prong ( fi g . l , charac ters 15 , 17 , 18 ) . 

Simi larly wi thin the Co rynopho rina the sac culus and co s ta 

are o rnately pro duc ed in  the mor e  advanc ed genus Tawhi tia ,  

but no t in po rynopho ra , ( fi g . l , c harac t er 12 ) .  

Di s tributiqns o f  genera 

Oro crambus Purdi e and Mao ri crambus gen . nov . ar e 

end emic  New Z ealand genera . Catoptria HUbner is a montane 

Palaear c ti c  genus wi th a few r epres entatives in  the Nearc ti c , 

whi l e  Crambus Fab r .  i s  a Ho l�rc ti c g enus s trongly d eveloped 

in No rth Ameri ca and less  in the  Old World . In the far eas t 

o f  the As i an landmass i t  app ears to b e  partly replac e d  by 

Flavo crambus Bl e s z .  and Chryso t euchia HUbner . Other Palaearc ti c 



genera ar e �s ta.:lius , one sp e c i e s  o f  whi ch reaches Tasmania 

and New Z ealand , M:etacrambus :Sles z . and Xantho crambus Ble s z . , 

the latter b eing genera d ev elop ed in the Medi t erranean basin .  

Crambus Fab r .  also ext ends into the Brazilian 

Shi eld ar ea through C entral P._meri ca ( Bles zynski , l9 67 ) . In  

Patagonia and on the  Juan Fernand ez I s lands it  i s  r ep lac e d  

by the very clo s ely alli ed genus Fernando cr�1bus Aurivillius . 

Thi s i s  so  clo s e  to some speci e s  o f  Crambus , fo r  examp l e  

C . sani dus Bl e s z . and C . geleches  Bl e s z . , in Bles zynski ( 1 9 6 7 ) , 

that I find i t  hard to ac c ep t  the dis tinc tions b e tw e en the 

two genera as important . 

Li s t ed by Bles zynski ( 1967 ) the charac t ers 

s eparating the t¥10 genera ar e largely d i ff erenc e s  in  the 

s hap e of the sac culus and the vinculum . Fernando crambus 

po s s es s es a large oblate sac culus lob e ,  but in the Crambus 

s p e c i e s  given above  thi s cond i tion is appr•ached v ery clo s e ly . 

In Ho larc ti c  Crambus , oh the o ther hand , the sac culus i s  a 

lob e  wi th a s trongly s errate  margin . 

Fi ssi crarabus Bles z . and Mi cro crarnbus Bl e s z .  

ar e bo th neo tropi c al genera wi th about 5 5  speci es  b e tw e en 

them . 

The only two genera pr es ently plac ed in the 

Coryno pho ri na , Corynophora and Tawhi tia ar e known r es p ec tive ly 

o nly from Aus trali a , and from Aus trali a and N ew Z ealand . 

Trib e Diptychopho rini 

In thi s trj_b e the O ? tio lar s c l eri tes  hav e b ecom e  

invaginat ed a s  dorsal and v entral plat es  vd thin the mouth o f  

the o s tium . The o s tiw:l has b ecorr1e a dorso-v entrally flattened 

op ening pro t e c t e d  by the po s t erior margin of the s ev enth 



s t erni t e .  Long anteri o r  apo phys es  are r e tained in thi s trib e ,  

and there  i s  no s i gn o f  the eighth t ergi t e  t ending to fus e 

vvi th the o s tiw--n bursae . Howev er the trib e do es  show the 

r elatively apomo rphi c charac ter o f  the lo ss  of the eighth 

s t erni t e . 

I includ e in thi s trib e five genera whi ch app ear 

to b e  clos ely related . The thr e e  mo s t  di s tinc t  genera ar e 

Diptychopho ra Z eller , r ed efined as a neo tropi c al genus wi th 

thr e e  l{nown sp e c i es ( Bleszynski , 1967 ) ; Mi cro causta Hampson 

wi th five speci e s , r e d e s crib ed by Bles zynski ( 19 6 6 ) ; and 

Parerom ene Ostheld er , red efined by Bles zynski ( 19 6 5 ) _,-wi th 

about 70 known s p ec i es , no t  all r evi s ed .  O f  the o ther two 

genera in thi s trib e Tams i c a  Zi111 ... m erman has six speci es , and 

Mi cro chi lo Okano has at l east six ( Bl e s zynski , l9 66 ) . 

Bles zynski po inted out ( 19 6 6 ; 19 6 7 ) that the 

r elati o ns hi p  b etw e en the known genera i s  so c l o �e that some 

may requir e  synon;ymi s ing aft er mo r e  s tudy . Pareromene , 
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Tams i c a  and �y!i cro chi lo are largely s eparated by small charac t ers 

of wing v enation ,  parti cularly the po s i tion of m2 in the 

hindwing ( Bl e s zynski , l9 66 , p . 463 ) . Diptychopho ra and Mi cro caus ta 

bo th hav e d i s tinc tive apomo rphi c charac ters in the geni talia 

whi ch s e t  them apart from Par eromen e and i ts alli es ( fi g . l ,  

charac ters 61 , 62 ) . Par eromene , Tams i ca and Mi cro chi lo 

s hare the apomq rphi c charac t er o f  a dorsally cupp ed vinculum/ 

saccus s truc ture . 

Par eromene is the maj or genus in the trib e .  I t  

ranges throughout the Old Wo rld tropi c s , and the range ext ends 

a way into the southern part o f  the Palaearcti c and the 

t emp erat e zone of the southern h emi spher e . The genus o c curs 



- - ------

through l\'Ialays i a  and Indo nes ia to Aus tralia and New Z ealand . 

In each o f  the latter countri es the genus i s  known to hav e  

speciated  pro lifi cally , mo re  int ens ive c o ll e c ting will 

probab ly rev eal mo r e  s p e c i e s  in the tropi c s . In the tro p i c s  

the genus ext ends to Samo a and Fi j i  ( Bl e s zynski and Co llins , 

1962  as Diptychophora ) . 

At leas t fo ur sp e c i es are known from the S eychelles  

o r  Afri ca south of  the  Sahara ( Bles zynski and Co llins , l9 6 2 ; 

Bl e s zynski , l 9 6 6 ) . In a r e c ent pap er Bles zynski li s ts ( 19 6 7 )  

9 sp eci es  from Mexi co  to Argentina . 

Mi cro chi lo o c curs in the Ori ental Region , esp -e-q__i ally 

Ja:pan , whi l e  Tams i c a  i s  end emic  in Hawai i .  

entir ely neo tropi cal in d i s tribution . 

Tri b e  Chi lo ini 

Mi cro causta i s  

In  the Chilo ini the o s ti o lar s c l eri tes  ar e s i tuat e d  

laterally , and are partially o r  comp l e t ely invaginated  into 

the o s tium bursae . Onc e the s c l eri t e s  b ec ome  d e ep ly s ea t e d  

wi thin the po s t erior duc tus bursae  they t end t o  lo s e  their 

func tion as s truc tural m emb ers and b ecome very weak o r  lo s t ,  

as in Gadira petraula ( r.Te:;,rri ck ) , · and in Tauro s c opa no tab i l i s  

Phi lpo t t .  In o ther spec i es o f  the s e  gener� int ernal s c l eri t e s  

are c l early vi sib l e . 

In the genus Tauro s copa we find in fac t a c omp l e t e  

s eri es  o f  s tage s  towards s c l eri t e  lo s s , i llustrating wi thin 

one genus the patt ern found in the trib e .  I n  the Aus trali an 

T . lac hnea ( Turner ) and T . callix�tha Turner the s c l eri t es ar e 

s ti ll partly in the primi tiv e  intermediate  po s i tions , i e . i n  

the v entro - lateral r egion  o f  the n1embrane po s t erior  t o  the 

s ev enth s t erni te . 
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Howev er the anterio r  margin o f  each s c l eri t e  has 

b ecome  twi s t ed into the o s tiurn , for erunning the s i tuation  

found in  the New Z ealand T . trapezitis  Meyri ck .  Here the 

s c l eri t e s  are a pair of plat es i so lated from each o ther in  

the  lateral walls o f  the o s tiwn bursae . In T . go rgopi s 

Meyrick , the s c l eri t es ar e smal ler , and s et s li ghtly d e ep er 
. . 

in  the o s tiumo Finally in T . no tabi l i s  the s c l eri tes  are 

ves ti gi al .  Very faint trac es  c an b e  found und er high 

magnifi c ation in some sp ecim ens . 

I inc lud e 8 r evi s ed o r  partially r evis ed genera 
/ 

in  the Chi loini ; I.'uchromius Guen.e:e , Paragadira gen . nov . , 

Pro typarcha Meyrick , Tauro scopa l\�·eyri ck � Gadi ra VlalJer 

( r ef erre d  to in the pr es ent work as the partially revi s ed 

Gadira/Hedno ta complex ) , Chi lo Zinck en , Tali s Guen�e ,  and 

Es chata Walk er . 

In the Chilo ini fo rewing v ein r5 r emains fr e e , 

the anterio r  apophys es o f  the f emal e ei ghth t ergi t e  are 

well d ev e loped , o ft en very long , the anal pap i l lae  ar e 

coales c ent , the sac culus o f  the mal e valva i s  undi ffer entiated  

( ex c ept  in  some species  o f  Euchromius ) , and the  j uxta is  a 

s tro ngly d evelo pe d , usually V-shap ed s truc ture ( fi g . l , charact er 

5 6 )  • . All the s e  charac ters a.�e ·rM<�-11� 1eJ m·or�l_o i.�;c.l�i .. some  genera o f  the 
. . . 

Ac i gonini , l eading Bles zynski , fo r  examp le , to comm ent ( 19 6 6 , 
. . 

p . 477 ) o n  the clo s e  res emb lanc e b etween Chi lo and Acigona .  

However a c l eft j uxta i s  also found in som e  

spec i es o f  Par eromene ( Diptychopho rini ) , eg . P . latho nia Bles z .  

from New Bri tain , and coalesc enc e o f  anal papi llae has 

o c curr ed ind ep end ently in b o th Tawhi tia ( Crambini ) and 
/ 
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Par erom ene . I t  i s  apparent from a s tudy o f  fi g . l th•t simi lari ti es  

b e tween Chi lo and Acigona ar e the partial result o f  parall eli sm 



in  anal papi llae coales c enc e , and j u�tal differentiation  

( fi g . l , characters 38  and 5 6 ) , and sJ�pl esiomo rphy in o ther 

charac t ers . There i s  thus no j ustifi cation for regarding 

Ac igo na and Chi lo as c lo s ely related . 

In  fac t the two trib es differ i n  two maj o r  

charac t ers . In the Acigonini the e i ghth tergi t e  has b ecom e  

s trongly fus ed t o  the o s tium bursa e  and the po s t erio r 

apophys es  are s hort ; in  the Chi lo ini the t ergi t e  r emains 

fr e e  and the po s t erior apophys es  are long to v ery long .  

Euc hromius shows a numb er o f  advanc ed f eatur es , 

nam ely the elaborate  mal e valval sac culus ( fi g . l;charac t er 

4 6 ) , the o p ening o f  the hindwing d i s c al c ell ( fi g . l , c harac t er 

47 ) and the d evelopment o f  strong curved s terigmal spine s , 

appar ently from the po st erior extremiti es o f  the o s ti o lar 

s c l eri t e s  ( fi g . l , charac t er 48 ) .  In a nu.rn.b er o f  spec i es 

( Bl e s zynski 1 9 6 1 )  the o s tiolar pouch r egion i s  gro s s ly 

swo l l en and o rnam ented  into a "basket " .  Thi s genus has 
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no s i s t er genus amo ng the revi s ed cramb ine genera ( fi g . l , line 6 ) . 

'rhe  r elations hips o f  Paragadira are e q_ually 

o b s cur e ( fi g . l , line 7 ) , and thi s genus shows some  uni q_ue 

f eatur es in the d ev elopment o f  o s tio lar s c l erites  into 

hemispherical dom es covered with d ens e short s etae , po s s ib ly _ 

s ensory in  func tion ( fi g . l , charac t er 49 ) ;  the corr esponding 

d ev elopm ent o f  about a do z en s trong s etae on  the o therwi s e  

undiff er entiat ed mal e co s ta ( fi g . l , charac ter 50 ) ,  and the 

spli t b i furcat e s errate ap ex of the aedo eagus . I ts po s i tion  

may be  clari fi ed aft er further s tudy o f  cur� ently unr evi s ed 

tropi cal Cramb ina e .  

Eq_ually i so lated i n  the s c hem e i s  Pro typarc ha 



( fi g . l , line 8 ) . Although i ts affini t es are unc ertain I 

do no t acc ept the theory o f  Munro e ( 19 6 4 )  that speci es  o f  

Pro typarcha ( as Ex:si lirarcha Salmon and Brad�ey in part , in 

hi s pap er ) ar e extr emely primi tiv e Crambinae . 

1\!Iunro e no ted  that " Thes e ( two ) genera res embl e  

i n  a general way a group o f  primi tive Cramb inae d i s tributed 

in co o l  environments in Aus trali a  and N ew Z ealand . "  Sinc e 

he  did  no t name the genera conc erned I c anno t evaluate  

thi s s tatement . He  regard ed P . graminea as po s s ib ly b eing 

a genuine reli c t  sp eci es  whi ch had surviv ed the glac i ations 
/ 

o f  the Pl e i s to c ene , wi th such generali s ed geni tali al 

charac ters that he could no t d ecid e whe ther i t  s hould b e  

p lac ed i n  the Cramb inae o r  the Pyraus tinae , although he  

favour ed the fo rmer b ec aus e o f  the  tus so ck-fe eding hab i t s  

o f  the larvae .  

I f  thi s i s  a reli c t  sub antarc ti c genus '.· 

r esulting from pre-Pl e i s to c ene co loni sation then i t  i s  a 

r emarkab l e  exc eption mnong the ins ec ts o f  thes e i s lan�s , 

whi ch are o therwi s e  po s t-Pl e i s to c ene c o loni s ts ( Fl eming ,  

1 9 6 3 ) . The Pl e i s to c ene glac i ations w ere_ exc e edingly s ev er e  

i n  the New Z ealand sub antar c ti c , and survival o f  taxa on 
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Auckland and Carnpb ell I s land cl,o es  s e em unlikely ( Fl eming , 19 63 ) . 

A s tudy o f  larvae held by M:unro e ( 19 6 4 )  may 

d e c i d e  the final po s i tion o f  thes e int eres ting ins ec ts , but 

to the b es t  of my knowl edge the results of thi s wo rk have 

no t yet  b e en publi shed . 

On the who l e I would agr e e  wi th r .. a:unro e that 

the mal e geni tali a  of bo th Pro typarcha spec i es have a 

generalis ed app earanc e ,  but the form o f  the anal papi llae , 



e i ghth t ergi t e  and o s tiwn bursa e  s trongly res emb l e  the 

condi tions found in som e  sp eci es  of Gadira and Tauro s copa . 

I regard the pres ent generalis e d  form o f  the geni talia  as 

the r e sult of s econdary s implification wi th s c l eri t e  lo s s , 

as in Gadi1�e traula and Tauro s copa no tab i li s .  

Thi s genus i s  no t primi tive in the sys t emati c 

s ens e , as the r educ tion o f  wings in the f emal e and v enation  

in b o th s exes  are  obvious ly highly apomo rphi c conditions . 

The almo s t  complet e ly apt erous f emal e s imu,ates anti qui ty 

and r e li c t  dis tribution , s inc e appar ent the two speci e s  

could hardly b e  l e ss well adap t ed fo r ov er-wat er disp ersal . 

The time avai lab l e  for such mark ed  mo rpho lo gi cal 

adap tati on in thi s genus could have b e en abo ut 150 , 000  years , 

asstuning i t  c o loni s ed the i s lands near the b eginning o f  
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the Las t  Int erglac i al . Judging by r elativ e  i c e  formation i n  

New Z ealand ( Gage , l9 58 ) the later O tiran glaciation was perhaps 

l e s s  s ev e r e  thari the one  b efor e � Pro typarcha pro_bab ly survive d ,, 

thi s . On the bas i s  o f  general i d eas held at pr e s ent 

on the l ength of time n e e d e d  fo r evo lution of a full s p e c i es  

( R ens ch , l 9 5 9 ; Sylv e s ter-Bradl ey , l9 6 3 ) , thi s app ears to  b e  

a very short  p erio d . 1rhi s was prob ab ly in Munro e '  s mind 

when he  consid ered  the po s sibility of Pro typarcha b eing a 

r e l i c t  genus . 

How ev er the two sp eci es  ar e in fac t in i d eal 

cond i tions for rapid evo lution to o c cur .  They hav e  b e en 

comp l e t ely i s o lated  from r elat ed  speci es  and sub j e c t e d  to 

rigorous enviro nm ental condi tions wher e the chanc es  of s el e c tion  

for s emi-ap t erousnes s  would be  hi gh , and the charac t er i ts elf 

would be  b enefi c i al fo r survival . B ecaus e of  the limit ed 

s i z e  o f  the i s lands the speci e s  would b e  ab l e  to maintain o nly 
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a r elative ly small ab sQlut e  po pulation s i z e , and b ec aus e o f  

environm ental condi tions this po pulati on mi ght b e  sub j ec�  

to  cons i d erab l e  fluc tuations in  size  from one year to  the 

next . Und er thes e circu�stanc es  a r e latively large p erc entage 

o f  mutatio ns would b e  pas s ed on to the next generation  

( Cl  ark e , 19 5 4 ) • 

The r emaining fiv e genera fo rm a relative ly 

c lo s e ly kni t group wi thin the Chiloini . Whi l e  a ps eudo­
----

sac cus i s  pres ent in  Talis  and Es chata , I &'11 by no m eans 

c ertain that thi s i s  an important charac ter in thi s trib e .  

Sinc e i t  app ears to b e  a thi ckening in the v entral mi dline 

of the s ac cus ( p .  13 ) s erving a suppo rting func tion as 

a sub s i di ary part- tub e o r  bar , c aus ed by an i nfo lding pro c es s  

from the saccus o r  p erhaps part o f  the j uxta , i ts pre s enc e 

in mo r e  than one  trib e may b e  the r esult o f  parall eli sm . 

Es chata shows o ther apomo rphi c chara c t ers , no tab ly the 

lo s s  of chaeto s ema . ( fi g . l , charac t er 58 ) .  
The r elationships b etwe en the partially r evi s ed 

Tali s , Gadira/Hedno ta and Chi l£ need  mo r e  s tudy . Tali s  and 

Gadira/Hedno ta have a nu�b er o f  p l e s i omorphi c charac t ers 

r elative to  Chi le and Tauro s copa , and I regard Gadira/ 

Hedno ta as mo r e  archai c than Talis s inc e i t  lacks a 

ps eudo sac cus . I f  thi s vi ew i s  ac c ep t e d  then Aus tralia  

app ears �Q ·· hav e b e en the evo lutionary c entr e for  the 

Chi lo ini . Chi le s e ems to have b e en an anci ent s egr egate 

( po s s ib ly Cr e tac eous ) o f  Gadira/Hedno ta whi c h  has spr ead 

throughout the Old Wo rld tropi c s , but no t extens ively into 

the New Vio rld tropics . •.rauro s copa i s  a mo r e  r ec ent ( prob ab ly 

mi d-T ertiary )  alpine s egr egate . In  r elative i s o latio n  

fo llowing thi s  phas e o f  evo lution Gadira/Hedno ta has d ev e lo p ed 



uni que di fferentiation o f  the j uxta/anellus in  the male 

geni tali a . The func tion o f  the elabo rat e lob es  o r  prongs 
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in copulati on  in Gadira/Hedno ta sp eci e s  has ye� to b e  s tudi ed . 

Di s tributions o f  genera 

Euchromius is largely d i s tributed in the tropic s  

of  the Ethiopean-Ori ental region  ( Bl e s zynski , l9 65 ) , with 

one spec i es known from the neo tropi cs  ( Bl e s zynski , l9 67 ) . 

Paragadira i s  a mo no typ i c  New Z ealand end emi c ,  and Pro typarcha 

i s  confined to the New Z ealand subantar c ti c  i s lands o f  

Auckland and Campb ell . Gadira/Hedno ta , wi th p erhaps 50 

known spec i es is r e s tri c te d . to Aus tralia exc ep t  fo r thre e  

speci es  found i n  N ew Z ealand , o ne consp e c ifi c wi th Aus tral i a .  

Tauro s copa i s  r e s tri c t e d  to the alpine . zones o f  southeas t ern 

Aus tralia and the South I s land o f  New Z ealand . 

Chi lo app ears to b e  very poorly d ev elop ed in 

South Ameri c a ,  but about ll speci es  hav e b e en d e s crib ed 

from the Palaearc ti c ,  and ther e are many mo r e  r evi s ed o r  

unrevi s ed spe c i e s  i n  Afri ca , southern As i a  and nor thern 

Aus tralia ( Bl e s zynski , l9 6 2 ; 1 9 6 5 ) . Es chata and Tali s , wi th 

10-20 sp eci es each , o c cur respectively in the Ethi opian­

Ori ental s ec to r , and the Palaearc ti c-Ori ental region . 

Trib e Ac igonini 

In thi s trib e the o s ti o lar s c l eri tes  have d ev elop ed 

lat erally r elative to the o s tium , and have b ecom e  evaginated  

to  form a tub e o r  pair o f  pro j ec ting plat es  wi th dorsal 

and v entral fusion  lines pro truding through the int er­

s egm. ental membrane po s t erior to the s eventh s t erni te . The 

e i ghth t ergi t e  has b ecome fus ed to the o s tium bursae , 

po s s ib ly by way o f  the eighth s terni te and/o r parts o f  the 



o s ti o lar s c l eri t e s , but thi s is  no t i��ediat ely c l ear from 

Bles zynski ' s  drawings . 

The sho r t  po s t erio r apophys es , the evagination 

o f  o s tio lar s c l eri tes  ( fig. l , charac t er 2 )  and the strong 

t end ency for the ei ghth t ergi te to fus e wi th the o s tium 
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bursae  ( fi g . l , c harac t er 3 ) , all po int to a c lo s er relati o nship 

b etween the Aci gonini and the Cramb ini than vvi th either o f  

the o ther trib es . 

The Aci gonini could p erhaps b e  sub-divi ded  into 

two sub-trib es ; in one Calamo tropha Z ell er and Ancylo lomia 

Hllbner , wi th a ps eudo sac cus pres ent and fo r ewing v eins
_ 

r4 
and re:: on  a common s talk ; and in the o ther the Class e;y-a 

:; 
group o f  genera and Acigona wi thout ps eudo sac cus and r5 _ 
usually fre e , exc ept in the small genus Ps eudo catharjl�a . 

Hovvev er I have only b e en ab l e  to s tudy material 

o f  Cal�1o tropha from thi s trib e , and I � no t in a po s i ti o n  

to take a s tudy o f  thi s trib e any further exc ept t o  po int 

out the bro ad co nclusions I have dravvn from Dr Bl e s zynski ' s 

illus trations . 

Di s tributions o f  genera 

The trib e is mo s t  s trongly d evelo p e d  in the 

Ethiopian region , wi th eas tward extens ions into the Ori ental 

r egi on  ( Bl e s zynski , l 9 6 4 ) . The exc eption i s  Ac igo na wi th at 

l east 49 sp eci e s , whi ch i s  largely confined to  the neo tropi c s . 

Clas s eya �les z . , Ps eudo c las s eya Bl esz . , and 

Ps eudo catharylla Bl e s z . are entirely Ethiopian and Ori ental 

in di s tributio n . The s e  thr e e  genera ar e r emarkab l e  for 

the gro s s ly as��@letri cal valvae in the male geni talia ( fig . l ,  

charac t er 40 ) . 



Ancylo lomia has a few r epr es entative s  in 

the southern Palaearcti c , but has mo s t  s tro ngly s p ec iated  

in  the  :Sthiopean regi o n , wi th about 50  known speci es  

( Bles zynski and Co llins , l9 62 ) . 

Calruno tropha i s  ab s ent from the New Wo rld 

4 5  

but i s  wid ely d i s tributed through the tropics  and sub tro p i c s  

o f  the O l d  World , wi th some spe c i e s  ext ending into the 

1Harmer parts o f  the t emp erate r egions . The genus d.o es no t 

o c cur in New Z ealand . 
The d i s tribution o f  the r evis ed genera i ndi cates  

very s tro ngly an Ethiopian-Ori ental evo lutio nary c entr e 

fo r thi s trib e .  

CHARACTERS O F  Iri"II\�ATURE STAGES 

When the charac t ers o f  iJTL.rr..atur e s tages are 

Vl'ell known they can be us ed to t e s t  for po s s ib l � sys t ematic  

incongruenc e in  taxonomic s chem e s  bas ed o n  adult chara c t er s  

( Van Emd en , l9 5 7 ) . I f  immature  s tage and adult sys temati c s  

run parall el the probab i l i ty that true lines o f  d e s c ent 

are repres ented is incr eas ed . 

Larvae 

Mo s t  contributions to i:nmature  s tage taxonomy 

conc en�rate  on larval chaeto taxy rather than egg o r  pupal 

sys t emati c s . Thi s i s  true o f  thi s sub fami ly . Mo r e  i s  known 

o f  cra�bine larvae than their eggs o r  pupae , and i t  i s  thus 

lo gi cal to b egin ',�:i th the fo rm e r . 

Sys t ematic ® tudy· o f  cramo ine larvae i s  hamp ered 

by lack of materi al . The only maj or contribution to date  

has b e en that of  Has enfus s ( 19 60 ) , who s tudi e d  eight 

Europ ean genera in the cour s e  o f  an ex&�ination  o f  Pyralo i d  



s�r s t ern.ati cs . In  this s tudy he inc lud ed six maj or  genera 

r evi s ed by Bles zynski whi ch are cons i d ered  in the pres ent 

wo rk . Thes e ar e Euchromius , Chi lo , palamo tro pha , Crambus , 

Agriphi la and Pediasia . Thi s  p ermi ts comparison b etwe en 

the larvae o f  thr e e  cramb ine trib es o I have also examined 

larvae of nine sp eci es of Oro cramous , and one sp e c i es  o f  

Par eromene from the fourth trib e the Diptycho phorini . I 

do no t r efer here to the part o f  Has enfus s • wo rk conc erned 

wi th C ephi s  Ragono t , whi ch h e  s howed as c lo s e  to Chilo . 

Thi s genus i s  i n  chao s ( Bles zynski , l9 62 ) , and in ne ed o f  

thorough r evi s i o n . In hi s pap er Has enfuss referred to 

Euchromius as Omrnatopteryx Kirby . 

I give b elo vv a key to 8 genera o f  Cramb inae 

by larval cha �ac t e.rs ., mo d i fi ed fron1 Has enfus s ( 19 60 ) . The 

t erms us ed are suu�aris ed in fi gs . 20 5 and 213 . 

l Di stanc e o f  cranial s etae P2-P2 e Qual to o r  
l e s s  than Pl-Pl ; Adfrontal portion o f  coronal 

46 

sutur e l ess  than fi fth o f  to tal . . . . . . . . . . . . . . • . . . . . . .  2 

P2-P2 greater than Pl-Pl ; Adfrontal portion 
of cor o nal sutur e third o r  more  of to tal • . . . . . . . . . . • •  3 

2 SVl , SV2 pres ent on  meso  and m e tatho rax ; pro leg  
cro chets o ft en lateral . . . . . . . . . . . . . . . . . .  Chi lo 

Only SVl pres ent on meso  and m etatho rax ; pro l eg 
cro chets in circ l e  • . . . . . . . . . . . . . . . . . . . . •  Calamo tropha 

3 Adfro ntal s ec tion  o f  coronal suture mo r e  than 
four fi fths o f  to tal . . . . . . . . . . . . . . . . . . . • Pareromene 

Adfrontal s ec tion  o nly about a thir� o f  to tal . . . . . . . . .  4 



4 Cro chets o f  pro l egs complet e ; sup ernu�ary 
pinaculum L on meso  and m etatho rax . . . . . . . . . . . . . . • •  o 5  

Cro chets lateral , % o pen ; only sup ernumary 
p inaculum D on m e s o  and me tatho rax . . . . . . . . .  Euchromius 

5 No s econdary s eta e on anal shi eld each s i d e  
o f  D2 . . . . . . . . . . . . .  0ro cr&�bus , Crambus , Agriphila 

2-4 small s econdary s e tae pres ent each s i d e  o f  
D2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pediasia 

I hes i tate to c�i ti ci s e Has enfus s ' k ey s truc tur e  

b ecaus e o f  my r elative lack o f  exp eri enc e i n  larval wo rk , 

but I do no t think the coupl ets can b e  taken to r eally 

indi cate sys t emati c divi s i o ns , sinc e  Has enfuss did no t work 

in p l e s i omo rphi c and apomo rphi c charac ters . In  the fir s t  

couplet  the spli t ia bas ed on differ ent propo rtions , in  the 

s econd on lo ss  o f  somati c s etae , in the third ( mine , no t  

Has enfus s ' ) o n  pro po rtions , in the fourth on diff er ent 

pro l eg s tructure and ab s enc e o f  a pinaculum , and in the fifth 

again o n  somati c s e tae o  

I n  my o pini o n  the differ ent typ es  o f  pro l e g  

cro chet s truc tur e , ei ther lat eral o r  v entral in  a c omp l e t e  

circ l e , are prob ab ly o f  mo r e  bas i c  importanc e taxonomi c ally 

than ei ther lo s s  o f  a s econdary s eta o r  a change in head 

capsul e pro portio ns o The latter ar e pr esumab ly affec ted  

by diff er ential allometric growth and d .eve;b<? �ent in . _ 

diff er ent taxa . Lo s s  o f  a s eta I would regard as probab ly 

mo re  important in turn than capsul e propo rtions . 

Ac c epting thi s s equenc e , then from thi s k ey 

two genera have lat eral cro chets ; Euchromius and Chi lo , 

whi ch I plac e in my sc l:.em e  in the s am e  trib e ,  the Chi lo ini . 
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Calamo tropha ( Ac igo nin;L ) , and Cra.mbus , Agriphila , Oro crambus 

and Pedi asi a  ( all Crambini ) , hav e  the c i r c l e  of pro l e g  

cro chets comp l e t e . Thi s would s uppor t  my earli er contention 

b as e d  on  adult charac ters ( p .  44  ) that the  Acigonini 

ar e clo s er to the Cramb ini than to the o th er two trib e s . 

They differ in the firs t coup l e t  o f  .the abov,e k ey in 

the ratio s  of cranial s etae Pl-Pl to P2-P2 dis tanc es , but 

I r egard thi s as indi cating a l e s s er d egre e  of divergenc e 

than cro che t  patt ern.  

Cro chets in the only Dipt;;,rchopho rini d examined 

were  no t lateral , but arranged in a c i rc l e , although part 

of thi s c ir c l e  ( ab out a fifth)  i s  open .  Thi s is a differ ent 

cond i tion  from any of the above , and i s  parallel  to the 

s i tuation found in many pyraus tines ( Has enfus s , l9 60 ) . 

Abs enc e o f ·m eso and m e tathoradD SV2 in Calamo tropha 

could  b e  a mo di fi catio n ' as s o c iated
. 

wi th the- s tem boring 
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hab i t  of  thi s genus . MacKay ( 19 6 3 ) · no t e d  that some  mo difi c at i o n  
. .  

in larval s truc ture could result from s t em-bo ring hab i ts , 

although the mec hani sm bringing thi s about i s  no t ful ly 

und ers to o d .  The shortest  c o ronal suture i s  found in the 

Dip tycho pho ri ni , �hich I t end to regard as the mo s t  ·primi tive 

trib e of Cramb inae  on b alanc e of charac ters , and p erhaps 

c lo s �r to . the s coparine �pyra�s tine c omplex than the o ther 

trib es . MacKay ( 19 6 3 )  regard ed pres enc e of a short  coro nal 

suture as a primi tive charac t er in tortri c ine larvae .  

Pupae 

There i s  v ery li ttle  info rmation in pub l i shed 

l i t eratur e c o nc erni�g crambine  pupal charac ters . Bl e szynski 

( 19 65 )  fi gur ed pupae o f  the fo l lowing spec i es ; Catoptria 



l i thar gyr e l l a  ( Htib ner ) ( Cramb i ni ) , an� fo ur s p e c i e s  o f  Chi lo , 

a l l  the d r awi ngs o f  whi c h  w e r e  tak en ;fro m  a p ap er b y  

Fl e t c h e r  and Go s h  ( 19 20 ) . T h e s e w er e  C h i l� par t e llus 

( Swi nho e ) , C . i nfus c a t e l lus Sne l l en ,  C . auri c i l i u s  Dud g e o n  

and C . s uppr e s s al i s  ( Walker ) . 

Ko c h  ( 19 6 5 ) f i gur e d  drawings o f  the c r ema s t er 

r e gi o n  o f  pup a e  o f  four s p e c i e s o f  Gad i ra ( = Hedno ta ) 

( Chi l o i n i ) . Th e s e w er e  Gad i r a  u an t eu c ha ( Meyr i c k ) , G . 

l o ngipalpe l l a  ( Meyri c k ) , G Lpedi o noma ( Meyr i ck � , �nd 

G . c ryps i c hro a ( Lo w er ) . 

I hav e exam i n e d  pup a e  o f  s ev eral sp e c i e s o f  

1 Oro c rambu s ,  o f  Par erom ene e l a i na ( Meyr i ck ) ( Di p ty c ho pho rini ) , 

and o f  T auro s c o pa go rgopi s ( Chi l o i ni ) . No mat eri al o r  

drawing o f  a m emb er o f  t h e  Ac i go nini was ava i lab l e  fo r 

s tudy . Ac c o rd i n g  to B l e s zynski ( 19 65 ) , the pupa o f  

Calamo tropha s h i c h i to Maru.mo was f i gur e d  by .Marumo ( 19 31 ) , 

b u t  I was unab l e  t o  . o b ta i n  the l a t t er p ap er .  

I n  t h e  pup a e  o f  Par erom ene e l a i na the c r emas t er 

i s  s l en d e r  and sub tubular wi th a round e d  ap ex , th e  m e d i al 

s e t a e  ar e c lu s t er e d  v ery c lo s ely to g e th e r , and a l l  t h e  s e t a e  

o n  the c r emas t er a r e  s tro ng , s l end er , and l o nger t han t h e  

c r emas t e r . All o ther ab d o m i nal s e tae ar e umno d i � d  and 

m i c ro s c o pi c .  T h e  c r ema s t al r e gi o n  o f  the pup a e  o f  thi s 

s p e c i e s i s  c ompar e d  wi t h  that o f  Tauro s c opa go rgopi s and 

Oro c r ambus fl exuo s e l lus in fi g . J 6 . 

I n  T auro s c opa go rgo p i s  t h e  ab d om i nal s e t a e  ar e 

mo d i f i e d . T h ey ar e s ho r t , thi ck and mas s i v e , b luntly po i nt e d , 

d i r e c t e d p o s t er i ad , an d s i t  i n  thi ck-vva l l e d  c r a t e r i f o rm p i t s . 

T h e  c r emas t e r  i s  thi ck _and sp atulo s e ,  wi th mas s i v e  s ho r t  

s e tae . T h e  s e tal s truc tur e giv e s  the who l e  ab domen a 
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roughened app earanc e • . In Bles zynski ' s  drawings the pupae 

of the Chi lO. sp eci es  l i s te d  earli er show v ery s imilar cremas t er 

region  s truc ture to that o f  T . go rgopi s , as also do thr e e  o f  

the four Gadira sp ec i es  drawn b y  Ko ch ( 19 6 5 ) . The t end ency 

to cremas tal lob ing found in T . gorgopi s � s also  found in 

all the Gadira sp eci e s  but longipalp ella , wher e i � i s  l e s s  

s tro ngly d ev e lo p e d , and in all four Chi lo spec i es . I t  i s  

especial ly mark e d  in C . suppressal�s and G . p ediopoma . In 

C .partellus and C . auri c i lius the s etae ar e as mas s ive as 

in T . go rgopi s . Ko ch only drew outlines , so i t  i s  no t po s s i b l e  

t o  s e e  s etal d ev e lo pm ent i n  the Gadira speci e s . 

The fo rm o f  the cremas t er in Oro crambus speci e s  

and Catoptria li thargyr ella is  almo s t  i d enti cal , exc ept that 

lateral abdominal s etae are som ewhat mo r e  s tro ngly d evelo p ed 

in the latt er , j ud ging from Bles zynski ' s  drawing ( l9 6 5 , fi g . 2 3 l ) . 

In b o th gen era the cremast er i s  sho r t  and round ed , res emb ling 

in a general way the final larval s egm ent . The s etae ar e 

s tronger in b o th genera on  the cremas t er than on  the r e s t  

o f  the ab dom en , but the s e  s e tae ar e sho rter than the l ength 

o f  the cremas t er , and vvid ely spac ed . The condi tion found in 

bo th thes e  genera diff ers c o nsid erab ly from the s tructur e 

found in the Dip tychopho rini d Par eromene elaina , and the 

s truc tur e in the thr e e  geNera o f  Chi lo ini is  differ ent again. 
_,.,. 

Ev en l es s  information i s  availab l e  here than for 

pupae . Mo s t  of the availab l e  data were  smm:.r1ari s ed in a f ew 

paragraphs by Bles zynski ( 19 65 , ppl0-ll ) , after Schwarz , l9 6 4 .  
' .. - . 

Howev er Bles zynski do e s  no t giv e  a c i tation for thi s autho r 
. . . . .  .. . . 

in hi s refer enc es � He  no tes  that the eggs o f  the fo llowing 



g en era are ellipsoi dal with varying nu.m.b ers o f  w ell-d efined 

v ertical ribs ; Chryso teuchi a Hbn ,  Crambus F . , Cato ptria Hbn . , 
. . . · - · · ·-

· 51 . 

Ag:r'iphi la lf�n .  ·' Pediasia  Hbn -. , Xantho cr�bus :Sl e� z . , and 

Pla�yt e s  Gn . , and to thi s l i s t  I would add Oro crambus Purdi e ,  

in whi ch  I have examined the eggs o f  ten speci es . 

All the above genera , wi th the po s s ib l e  exc ep tio n  

o f  Platytes , ar e  Crambini . I hav e no t plac ed Platy�es  �X: 

my crambine phylogeti c  s cheme  fo r the  fo llowing r easons ; 

In the drawings o f  the f emal e  genitalia o f  P . c eruss ella 

( Deni s and SchiffermUll er )  ( :Sl e s zynski , l9 6 5 , plate 128 , 
. . . 

-· 

fig . 317 ) and P . atlantivo l ella Z erny ( lo c . s i t . plat e 128 , 

fi g . 3 18 ) , the o s tio lar s c l eri t e s  app ear to b e  p lac ed laterally , 

as in Tali s . In o ther spec i es  drawn by Bles zynski the s c l eri t e  

po s i ti o n  c anno t b e  s e en .  Sinc e the s tructures appar ently 

pres ent in the two above speci e s  may b e  t ergi ti c s truc tures  

suc h a:s ar e found in Oro crambus haplo tomus ( Meyri ck ) ( fi g .  

5 1 ) , I would need  to examine material rather than j us t  

drawings b efo r e  placing thi s genus . 

Mention  mus t .b e mad e o f  r emarks by Bl e s zynski 

( 19 57 )  conc erni�g the egg shap e of Crambus ali enellus 

( Germar and Kaulfuss ) ,  whi ch  he  d e s crib ed as having a 

hexagonal patt ern ins t ead o f  ribbing as in o ther m emb ers 

of the genus known . 

Ko ch ( 19 6 5 ) give s  a pho to graph and drawing o f  

the egg o f  Ga�ira panteucha , and i t  i s  almo s t  i d enti c al to 

the egg shape and fo rm of any Cramb ini . On the o ther hand 
-the eggs o f  Pareromene elaina are q_ui t e  di ff er ent , b eing 

sub spheric al wi th- a micro s co p i c  hexagonal pattern o n  the 

shell . I r egard thls as the mor e  primi tive form o f  the two 

typ es o f  egg , and in fact eggs o f  Par eromene spec i e s  are 
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ind i s ting�i shab l e  from tho s e  laid b y  som e  New Z ealand spec i es 
- - . . 

o f  Eudoria ( Scopariinae ) . 

Howev er in s truc ture the eggs o f  Lepidoptera 

are so  s imple tha� b as ing phylo genetic  r elati onships m er ely 

on their ext ernal charac t ers i s  likely to b e  v ery dangerous , 

as exc e s s iv e  parall elism i s  c ertain to have o c curr ed . For 

examp l e  as well · as in genera d i s cus s ed above , the oval o r  

ellipso i dal egg wi th verti cal rib s  i s  found in  the genus 

lVIuso tima Meyri ck ( Pyraus tina e ) and Leptomeris HUbner 
� . .. -

( Sterrhinae ) , Hudson  ( 1928 , frontispi e c e , f i gs . 2 2 , 2 3  r esp.ecti  vely ) . 
.. - · . . -

I t  i s  no t c lear what b i o lo gi cal advantage 

might b e  conf err ed by thi s ribbing . I t  may b e  a d evi c e  

whi ch increas es the surfac e area o f  the egg and enab l e s  

r esptratio n  t o  continue in  gras sland ar eas covere d  fo� some 

time  by s tanding wat er after flash flo o ding.  I have 

r ecovered Oro cr��bus flexuo s ellus eggs whi ch  have b e en 

to tal ly ±mm ers ed in mo r e  than thr e e  inches o f  rain wat er 

for 48 hours . Viab i l i ty was s ti ll lOO p erc ent aft er thi s 

tim e .  Oro crambus f emal es drop their eggs fre e ,  and presumab ly 

Aus tralian grass land Gadira sp eci es  do the same . On the 

o ther hand the f emale of Par eromene elaina i ns erts her eggs 

one at a tim e among mo s s  us ing the long fl exibl e  ovipo s i t o r .  

Much mo r e  work ne eds to b e  done on  cramb ine egg s truc tur e :  

b efo r e  we  will  b e  in  a po s i tion to  make s ens e out  o f  the  f ew 

pi e c e s  o f  info rmatio n  curr ently avai lab l e .  

CONCLUSI ONS 

I recogni s e  in  thi s wo rk 4 trib .e s ! ���b i ni ., 

A c i go nini , ·  Chi lo ini and Dip'tychopho ri ni , containing b etwe en 

them 3 7  r evi s ed genera o f  Cramb inae wi th about 800 known s p e c i e s . 



The s e  trib e s  ar e s eparated by very b as i c  diff er enc es  in the - ' 

arrangement o f  o s t i o lar s c l eri tes  in the f emal e g eni tali a , 

suppo rted  by differ ent patt erns o f  d ev elopment in mal e · 

g eni talia and wing v enatio n .  S tudi es  t o  date on  immature 

s tages have b e en v ery limi ted . How ev er the s e  ei ther 

support the tribal sys t em bas ed  on  adult charact ers , or 

alt ernatively do no t co ntrad i c t  i t .  

The Dip tychophorini ar e i n  my opinion  the mo s t  

primi tive trib e .  The Acigonini are mo r e  clo s ely r elated to 

the Cramb ini than to the Chi lo ini , and i t  app ears that 
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whi l e  s c l eri t e  invagination has tak en p lac e from a primi tiv e 

int erm ediat e po s i tion  twi c e , onc e in the Diptychophorini 

and ind ep end ently again in the Chi lo ini 7 evagination o nly 

o c curr ed  onc e , and the Aci gonini and Crambini aro s e  from 

con�on stock .  Thus the  Cramb inae may b e  tri-phyl e ti c . Thi s  

problem _ canno t b e  as s es s e d  until the who l e  cramb ine-pyraus tine-

scoparine  comp l ex has b e en bro adly r evi s ed . Wi thout such r e-

int erpre tation any d i s cus sion o f  the po s s ib l e  evo lution o f  

the crambine s c l erit e  patterns and the relationships o f  any 

one  trib e to mo r e  primi tive -or mor e  advanc ed  Pyralo i d ea i s  

bound to b e  o nly gue s swo rk . 

The Cramb ini , wi th 18 r evi s ed genera , are spli t 

into the r elative ly primi tive trib e Co ryno pho rina , known o nly 

from Aus tralia-New Z ealand , and the Cramb ina whi ch r each their 

maximum d evelopm ent in the Palaearcti c . The mo s t  primitive 

genera of  Crambina o c cur in the  Eur-As i an landmas s , ind i c ating 

this r egion as the mo s t  probab l e  c entre of evo luti on and 

divers i fi cation o f  thi s sub-trib e . Mo r e  Co rynophorina may 

b e  found among unr evi s ed Cramb ina e  in the Old World tropi c s o 

The Aci gonini contain 6 r evi s ed genera wi th an 



apparent Ethiopian c entr e o f  diversification.  One genus 
-

has sp eciated  s trong:_y in tropi cal Ameri ca and o th ers in 

the Ori ental r egion . Like the sub-trib e Crambina , th e  

Ac i gonini a r e  almo s t  to tally ab s ent from Aus trali a . How ev er 

whil e  ·'• s6me Crambina have r eached and speci at ed pro lifi cally 

in N ew Z ealand , the Aci gonini ar e  complet ely lacking in the 

archip elago . 

The Chi lo ini are very weakly r epr es ented  in  South 

Ameri c a ,  mo d erately d ev e lo p e d  in the Ethi opian-Ori ental 

tro p i c s  and sub tropics , and have w eak extens ions into the 

Palaearc ti c . I r ec o gni s e  8 r ev i s ed  gen era . ·rhey are the 

dominant crambine trib e in Australi a ,  and a mo r e  d etai led  

s tudy of  the Aus trali an cramb ine fauna , whi ch i s  largely 
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unrevi s ed , and wher e a numb er o f  archaic  taxa o c cur wi th primi tiv e 

s c l eri t e  po s i ti o ns , may show that the Coryno pho rina and the 

Chilo ini aro s e  from a common s to ck .  I f  this was s o  then the 

Crambina e  might o nly app ear to b e  b i-phyl etic  ins t ead o f  

tri-phyleti c . Chi lo ini ar e po o rly r epr es ent ed  in New Z ealand 

by a f ew Aus trali an elem ents . 

The Diptycho pho rini app ear to b e  anci ent , po s s ib ly 

no t mo no phyl e ti c  wi th the o th er crambine  trib es , and ar e 

pan-tropi cal in di s tribution , from C entral Ameri ca and South 

America ,  to Japan , Nevv Z ealand · and Oc eani a .  Wi thout having 

b e en ab l e  to examine American material I am no t prepar ed to 

speculat e on  their c entr e of evo lution and divers i fi cation o  



KEY TO THE MAINLAND GENERA OF NEW 
ZEALAND ( i . e . EXCLUDING Protyparcha ) 

T his key is included not to represent systematic relationships ,  

which are shown in fig . 1 in detail,  with a large number of overseas 

genera incorporated in the scheme as well as New Zealand genera , but to 

be of assistance to other workers who may not have a specialist interest 

in the Crambinae , but need to identify specimens . 

1 Hindwing discal cell closed .  

m.  Sacculus not differentiated.  

f .  O stiolar sclerite s  internal • • • • • • • • • • • • • • •  2 

Hindwing discal cell open. 

m.  Sacculus differentiated ( only very weakly 

in some species of Orocrambus, but always 

with a cucullus of hair in place where 

flange occurs in most species ) . 

f.  Ostiolar sclerite s external • • •  . . . . • • • • • • • • 4 

2 Forewing veins Se  and r1 separate , hindwing m1 
ab sent or vestigial in discal area for proximal third. 

m.  Juxta V-shaped .  

f .  Ostiolar sclerites lateral; strong or very weak • • • • •  3 

Forewing vein r1 running into Se ( or running very 

close together in two species ) , hindwing m1 absent 

or ve stigial for proximal tenth in dis cal cell . 

m .  Juxta platelike . 

f .  Ostiolar sclerites dorso-ventral . • • • • • • • • Pareromene 

3 .  Hindwing veins m2 , m3 base s distant at discal 

cell margin. 

m .  Transtilla pre sent . 

f .  Ostium bursae bell-shaped posterior margin of 
seventh sternite medially indented, thickened. � • • • • •  Tauroscopa 

Hindwing veins m2 , m3 bases approximated or stalked 

at discal margin of cell . 

m .  Transtilla absent . 

f .  Posterior margin of seventh sternite not thickened ,  

ostium bursae not bell-shaped • • • •  . . . . . . • • Gadira 
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4 Forewing r5 free .  

m .  Sacculus a long, free , pointed lobe . 

f .  Eighthtergite forming a broad, long closed 

tube , with ostium opening as a scleroti$ed 

funnel at its base • •  . . • • • • • . . . . • • 

Forewing r5 stalked with r4 (except in Orocrambus 

clarkei eximia ) . 

m .  Sacculus a blunt very short lobe , or only 

differentiated from rest of valve by a small 

flange on inner posterior margin , or lacking 

even flange but still posse ssing a hair tuft 

where flange occurs in other species .  

• • • •  Tawhitia 

f. Eighth tergite fused to or encircling ostium bursae • •  5 

5 !orew� vein m2 absent • • • • • • • • • • • • • • • • • • Kupea 

Forewing vein m2 present • • • • • • • • • • • • • • • 

6 Forewing pattern including subterminal metallic 

line , sharply angled towards costa , cutting off 

apical triangle ; junction of hindwing m2 , m3 only 

i total wing width from termen, hindwing m2 without 

short stalk into disc .  

m .  Sacculus a large scalloped lobe . Vinculum ventrally 

divided,  gnathos much reduced .  

f .  Eighth sternite absent , tergite fusing with ostium 

• • 6 

5 6  

bursae 0 • • • • • • . • • • • • • • • • • • • • • • • • • Angustalius 

Forewing pattern not as above ; junction of hindwing 

m2 , m
3 

more
_ 
than � total wing width from termen,  

hindwing m2 stalked briefly into discal area .  

m .  Sacculus weakly developed, flange or hair tuft 

Vinculum rarely excavate , but never cleft ventrally . 

Gnathos normal . 

f .  Eighth sternite present or absent . Tergite fusing 

with or encircling ostium bursae • • • • • • • • • • • • Orocrambus 



Tribe Crambini 

Nee Crambini ( =Crambinae ,Hampson , l896 ) Handlirsch 1925 Pyralididae , In 

Schr8der , Chr . Handbuch der Entomologie - Fischer ,Jena 3 :  900. 

Nee Crambini ( =Crambinae ,Hampson , l896 ) Hasenfuss 1960 Abhandlungen zur 

Larvalsystematik der Insekten 5 : 1 52. 

5 7 

Type of the tribe : Crambus pascuella ( Linnaeus ) , Syst .Nat . ed. 1 0 : 535 

( Phalaena Tinea) 

Europe , Near East , Amur . 

TRIBAL DIAGNOSIS : 

Antennae filiform to serrat e ; maxillary palpi triangular with 

hair-like scales ; labial palpi elongate , porrect , with hair-like scales ; · 

chaetosemae present ; frons planoconvex or conical ; ocelli present , relatively 

large in diurnal species ; compound eye with nude peri-orbital margin in 

diurnal spec ies ; proboscis fully develope d ;  forewings with r
5 

stalked 

with r4 except in sub-tribe Corynophorina where r5 is free ; hindwing 

with discal cell open and well-developed cubital hair pecten on lower 

margin of cell ; male frenulum singl e , female frenulum _ ·- singl e ,  

often double , or triple in New Z�aland genera. 

In MALE GENITALIA : Pseudosaccus developed ; saccus poorly developed in 

most genera of Crambina , but el ongate , with partially separated flat 

laminate posterior extension in Corynophorina ; valve with distinct 

costal lobe , sacculus and valvula regions developed ;  valvula usually 

with strong hair brush - on inner surface ;  valvula very slender in 

Corynophorina , generally rather broad in Crambina ; costal portion of 

valve usually flanged, lobed or pronged ;  sacculus of valve either 

barely developed , lobed , pronged or flanged ;  uncus and gnathos usually 

well developed, apically pointed , clubbed or spatulate ; juxta usually 



vesti�ial or absent in Cramb�a , strong , plate-like or saddle-shaped 

in Corynophorina ; aedoeagus tubular , sigmoid or more usually slightly 

curved ventrad ; cornuti present ( rarely deciduous ) or absent ; aedoeagus 

frequently having elaborate spur-like or thorn-like ornamentation. 

In FEMALE GENITALIA : Ostiolar sclerites evaginated as short protruding 

tube , fused in lateral midlines and strongly developed in dorsal and 

ventral positions , distinguishing this tribe from other Crambine tribes ; 

the limen so formed completely encircles the ostium bursae ; in 

Corynophorina the anterior margins of the sclerites are still in the 

7th-8th intersegment3l membrane and attached to anterior angles of 

eighth tergite ; in Crambina ostiolar sclerites fused into tube not 

attached only to anterior angles of eighth tergite ; eighth tergite free 

in a very few genera or fused to eighth sternite which is in turn fused 

to the lamella antevaginalis ( dorsal ostiolar sclerite ) , or more usually 

strongly fused to lateral fusion line of both sclerites ; in several 

genera the line of fusion of the eighth tergite has advanc ed posteriorly , 

becoming diagonal or in some species of several genera coming to 

completely encircle the ostium bursae ; In Crambina - eighth tergite 

usually broad but often reduced to narrow strap-shaped structure , eighth 

steFnit e sometimes a strong lunate or oblongata plate , but frequently 

fused with lamella antevaginalis , vestigial or complet ely lost , anal 
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papillae free , medially indentate and setulose in Crambina ; In Corynophorina­

eighth sternite vestigial or lost , eighth tetgite fused into broad tube 

with ostium bursae retracted as smaller strong tube at its base , anal 

papillae fused into very characteristic "dutch-clog" shape , strongly 

setulose ; posterior apophyses usually shorter than papillae in Crambina , 

much longer than papillae in Corynophorina ; eighth tetgite with medium­

length or short apophyses in a very few genera , but usually lost or 

vestigial in both sub-tribes ; ostiolar region of ductus bursae usually 

swollen anterior to limen , frequently sclerotised ; corpus bursae asignate , 



or with one or two signa , usually star-shaped , circular or diamond-shaped. 

KEY TO SUB-TRIBES OF CRAMBINI 

1 ( 2 )  Forewing r5 stalked with r4 ; I n  male genitalia saccus without 

laminate ventral proj ection , pseudosaccus present , juxta a 

vestigial crescentic plate or absent ; In female genitalia . 

anal papillae free , eighth tergite fused directly with ostium 

bursae or via eighth sternite but not forming a closed tube 

dorsal to ostium bursae as in Corynophorina • 

• • • • • • • • • • •  Sub-tribe Crambina 

2 ( 1 ) Forewing r
5 free ; In male genitalia saccus with ventral laminate 

posterior flap , pseudosaccus absent , juxta strongly developed, 

plate-like or saddle-shaped ;  In female genitalia anal papillae 

fused into characteristic "dutch clog" shape , eighth tergite 

fused into a broad closed tube with ostium bursae a smaller 

flattened tube at its base • 

• • • • • • • • • • • •  Sub-tribe Corynophorina 

Sub-tribe Crambina 

Sub-tribal diagnosis : As for tribal diagnosis but without the features 

given there as applicable only to Corynophorina . 

Type of sub-tribe : Crambus pascuella ( Linnaeus ) ,as for type of 

tribe • 

. Genus Orocrambus Purdie 

Orocrambus Purdie , l884 , New Zealand Journal of Science ( Dunedin) 2 : 168 . 

Type species Orocrambus melampetrus Purdie 1884 

( By monotypy ) 
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Orocrambus Meyrick, 1 885 , �rans . N .Z .  Inst . , 1 7 ,  p .  1 33 ,  Type species 

Orocrambus melampetrus Purdie 1884 . 

Crambus sensu Meyrick, 1 882 , 1 883 (nee Fabricius , 1 798, in Supplementum 

Entomologiae Syst�matiqae . Type specie s  Phalaena 

Tinea pascuella Linn . 1 758 ) . 

Chilo sensu Butler, 1 877 (nee Zincken, 1 81 7, Mag . ent . 2 ,  p .  34 

Type species Chilo phragmitella (Hnbner ) 1 805 ) . 

Hypochalcia sensu Butler, 1 877 (nee H�bner , 1 825, Verz . bekannt . Schmett . ,  

60 

23 , p .  368 , Type species Tinea aene�a HUbner 1 796 ) . 

DIAGNOSIS : Labial palpi porrected, tapering , smooth-scaled or hair-scaled, 

from 1 .6 to 2 . 9x head length . Forewings often with median white fasces .  

Few species unicolourous , others with transverse or variegated markings .  

Dotted subterminal line present in a number o f  spe cie s ,  but never a sharply 

angled metallic line . Reniform stigma present in, a few specie s .  Hindwings 

unicolourous , occasionally with a dark margin. Frenulum typically single 

in male , triple in female .  Exceptions : O .vu:lgaris  female has double 

frenulum but with one element apically bifid; o . ephorus and o . oppositus 

have quadruple frenulum in female , O . clarkei eximia sextruple . 

Venation: Veins r4 and r5 typically stalked in forewing , m2 present in fore 

and hindwings .  Vein r5 i s  free in o . clarkei eximia only . Hindwing discal 

cell open, Sc+r1 fused with or with cross-connection to rs ' except in some 

specimens of O . clarkei clarkei .  (See fig .  1 7 . O .vittellus figs . 1 8 ,  1 9 ,  

20.  o . clarkei ) 

Male genitalia : Rounded oblong valve , with costal lobe developed with 

flange on posterior inner margin, drawn into  an introse lobe in a few 

species .  Sacculus undeveloped or weakly developed into a flange an inner 

posterior margin. Uncus tapered, pointed, gnatho s pointed or clubbed. 

Cornuti present or absent , aedoeagal ornamentation present or absent . Juxta 

pre sent in some specie s ,  usually rather weak, as a rounded plate , sometime s 

only as a slender pair of U-shaped filifonn arms . Juxta often completely 

absent . Pseudosaccus present . 



Female genitalia : Two signa present on corpus bursae , one often reduced 

relative to other. Eighth abdominal sternite a small lunate or oval or 

triangular strong or weak plate , or absent . Eighth tergite fused to 

ostium bursae . Anterior apophyses absent or represented by very small 

triangular projections in lateral midlines of anterior margin of eighth 

tergite . 

COMMENTS : 

1 .  Historical background 

Purdie did not actually describe the genus Orocrambus , but used 

details from an abstract of a paper prepared by Meyrick for publication at 

a later date . He omitted to mention this in the brief note ( 1884) 

recording the capture of a series of Orocrambus melampetrus . In the major 

work by Hudson ( 1 928) , the genus has been attributed to Meyrick, but in the 

later catalogue by Bleszynski and Collins ( 1 962)  the genus has correctly 

been attributed to Purdie . 

The whole business appears to have been a rather unfortunate piece 

of unintentional pre-publication. Hampson ( 1 893 ) listed the genus under 

Purdie ' s  name , an action �th provoked an indignant comment from Meyrick 

( 1 91 2 a  p .32 ) . In fact the brief diagnosis given by Purdie is  of little use 

( 1 884) ,  and Meyrick1 s description ( 1 885 ) is much more detailed. He first 

described Orocrambus as containing a single species melampetrus . He 

separated the genus from Crambus on hindwing venation (Se  running into r s 

and then separating again) but this is not a constant character even within 

the species .  Meyrick obviously realised this,  because although it appears 

in his 1 885 paper, he had dropped the character from use by the time he 

produced his revision of the New Zealand Fyralidina ( 1 91 2 a ) . In the latter 

paper he separated the genus from Crambus in having a dense hairy covering 

on palpi,  coxae and the underside of the thorax . An examination and 

comparison of tritonellus , which Meyrick put into Orocrambus , and O .heliotes , 

which went into Crambus ( sensu Meyrick) shows how unreliable this character 
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was .  The genus was thus tacitly e stablished as different from all 

other New Zealand ones by general appearance alone . Nevertheless the 

separation of the "pale , long-winged" specie s into one genus and the 

11dark, short-winged" specie s into another ( except heliotes ) , was 

satisfactory by the taxonomic standards of the d� . 

followed by Hudson ( 1 928 ) .  

This is the scheme 

2 .  Distinction of the revised genus Orocrambus from allied genera. 

The systematic relationships of Orocrambus and other genera 

of the "Crambus" line ar:e shown in fi'g . 1 ;  however for convenience I 

give a brief comparative table listing the difference s  between them 

( table 2 ) • 
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TABLE 2 

Differences between Orocrambus and allied genera 

Valval Gnathos Pseudo Eighth Eighth Ant . Signa Frenulum sacculus saccus tergite sternite apoph. 

Not 
AgriEhila Undevel.  Tapered Pre sent fus . to Present Lost 1 2 

ostium 
bursae 

Not 
Ghrysocrambu� Undevel .  Tapered Present fus .  to Pre sent Lost 0 1 

o .burs . 

Not 
Pediasia Undevel .  Tapered Present fus .  to Absent Present 0 1 

o . burs . 

Undevel .  Not or 
Fissicrambus to Lobed Swollen Present weakly Present Present 0 1 

fus .  to 
o .  burs.  

Undevel .  Not or 
Microcrambus to Lobed Tapered Present weakly Absent? Lost Q-2 2 

fus . to 
o . burs .  

Undevel .  Fus . to Present 
Orocrambus or with Tapered Present o . burs . or Lost 2 3 

sm.flange Absent 

Fus .  to 
Maoricrambus Undevel .  Spatul- Present o . burs . Absent Lost 0 3 

ate 

Fus . to 
CatoEtria Spine Tapered Present o . burs . Present Lost 1 2 

-

Fus . to 
Metacrambus Spine Tapered Present o .  burs o Present Lost 0 1 

Fus .  to 
Chrysoteuchia Spine Tapered Present o . burs . Absent Losit 1 -2 2 

Fus . to 
Flavocrambus Spine Tapered Present o . burs .  Absent Lost 0 2 

Fus .  to 
An�stalius Lobed Tapered Present o . burs . Absent Lost 2 2 

Fus .  to 
Xanthocrambm Lobed Tapered Present o . burs . Absent Lost 0 2 

.. 

Lobed ,  Fus .  to 
Cram bus serrate Tapered Pre sent o .burs . Absent Lost 2 2 
Fernando- Lobed Tapered Pre sent Fus . to Absent Lost 2 2 cram bus o .burs . 

-· -

Compl . Fus . to 
Tawhitia sep . Tubular Absent o . burs . Absent Lost 0 3 

lobe i 

Co£lnoEhora Lobe Tubular Absent Fus . to Absent Present . 1 
o .burs .  short ' 

- - ·-



THE SPECIES GROUPS OF Orocrambus (Fig . 2 )  

With a few exceptions the specie s of Orocrambus show considerable 

homogeneity of structure , and there is much convergence in forewing patterns . 

As a resUlt , application of the phylogenetic systematic me thod of analys�s 

(Hennig , 1 957; 1 965 ) me ets with some difficulty . There has been some 

shuffling of characters into various pos sible combinations , leading to a 

degree of confusion in the evolutionary picture of the genus, similar to the 

situation de scribed by Mayr, Linsley and Usinger ( 1 953 ) for some genera: of 

bee s .  As a result the intrageneric systematics of Orocrambus could be 

interpreted in more than one way,  e specially if treated in isolation without 

reference to allied genera . Since , as Simpson ( 1 945 ) said , phylogeny cannot 

be  observed but oUly inferred from observations ,  my intrageneric phylogeny 

of Orocrambus has been constructed according to systematic principles ,  but the 

sele ction of characters on which the scheme is based has been influenced by a 

study of related genera . 

I regard the male genitalia of Orocrambus as showing the most 

important characters for determining subgeneric systematics ,  for the following 

reasons . A study of allied gener�,, such as Crambus Fabricius (Bleszynski, 

1 957 ;  1 965 ) and Fernandocrambus Aurivillius (Eleszynski , 1 967) shows that 

parallelism in evolutionary development of the female genitalia is very marked.  

Among these tendencies the most important are ; reduction or loss of the eighth 

abdominal sternite ,  the eighth abdominal tergite encircling the limen of the 

ostium bursae by a process of diagonal fusion, shortening of the ductus bursae , 

and reduction or loss of one signum on the corpus bursae . 

On the other hand a number of ap�morphic divergencies can be fotmd 

in the male genitalia which are not common to the other genera . For example 

in Orocrambus there is a tendency for great elongation of the saccus , while 

the sacculus of the valve is only weakly differentiated. In Crambus and 

Fernandocrambus the sacculus is a very ornate structure tending to separate 

in a distinct valvular lobe . , In both Crambus and Fernandocrambus the costa 
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of  the valve is  often pronged by an apical separation of  the costa from the 

valve proper . In Orocrambus there is develop�ent of a dorso-ventral flange 

on the inner posterior margin of the costa , and though the costa may be pronged, 

as in O .xanthogrammus or O .aethonellus , this prong has developed from the 

dorsal end of the flange , which is still distinct . 

. :fJrocrambus ' like several other large genera in the subfamily which 

have speciated prolifically ( e .g .  the Palaearctic genus Catoptria , (Bleszynski 

1 957 ) )  could be separated into two subgenera or sections , where the frons was 

conical in one and planoconvex in the other . The conical frons predominate s  

in a number of revised genera ,  such a s  Acigona, Agriphila and Chile (Bleszynski , 

1 965 ) ,  and the planoconvex frons in others , for example Calamotropha , 

Pseudocatharylla and Fernandocrambus (Bleszynski , 1 964, 1 965 , 1 967) . 

If Orocrambus is divided into two such sections the patterns of 

development in the genitalia are so parallel that one at once doubts if this 

could represent a basic schism in the genus . However if it is demonstrated . 

at some time in the future that cthis is an important systematic character for 

division of the genus , my phylogenetic plan is so constructed that it could be 

split with ease . Each specie s group is arranged in alphabetical order within 

two untitled subgroups ,  the first with planoconvex frons and the second with 

conical frons . 

Only O .apicellus shows apointil'.ph:i;c' characters of deviation from the 

rest of the genus in both male and female genitalia characters . Although there 

is a case for separating this species into a subgenus of its own, on balance I 

think it should remain within Orocrambus . However I have removed Crambus 

oncobolus Meyr . to a new genus Maoricrambus since not only have both signa been'l:· 

lost from the corpus bursae , but the male uncus is formed differently from any 

other specie s in Orocrambus . 

Excessive parallelism doe s  not allow a key to species groups by 

female genitalia and forewing pattern,  and overall generic keys are provided 

for these . Species within species groups have however been keyed by male 



genitalia . This has a practical significance since males  predominate in 

light trap catches .  See also fig.2 . 

SYSTEMATIC KEY TO Orocrambus SPECIES GROUPS 

1 Male genitalia : costa drawn into long narrow tapering prong . Female 

genitalia : Eighth abdominal tergite fusing with ductus bursae at t, 
'-

ostiolar region serpentine • . • • • • • • • • • • • • • • GROUP 1 • 

Male genitalia : costa flanged , or with a short blunt point (in 1 species 

only ) , or a blunt lobe (in 1 specie s only ) . Female genitalia : Eighth 

abdominal tergite fusing with ductus bursae close to ostium, ostiolar 

region caudal to point of fusion not serpentine • • 

b 6  

2 

2 Except in O . lewisi , Cornuti absent - See note A 

Cornuti present . • • • • • • • • • • • • • • . 

• • 3 

6 

(Warning . cornuti are deciduous in O . crenaeus ) 

3 Tapered saccus 

Undeveloped saccus 

4 SPECIES GROUP 2 .  

Juxta present 

Juxta absent 

5 SPECIES GROUP 3 .  

. . . 

. . . 

- 4 

• 5 

Subgroup a 

Subgroup b 

Except in O .philpotti , Juxta present - See note B • • • • •  Subgroup a 

Juxta absent Subgroup b 

6 Undeveloped saccus . . . . . . . . . . . . . . . • • • SPECIES GROUP 4 

Tapered saccus . . . . . . . . . . . 

7 SPECIES GROUP 5 .  

Juxta present 

Juxta absent . . . . . . . . . . . . 

Notes :  

. . 

. . . . . 

. . . . . . . ·• . . 7 

. . Subgroup a 

• • • • Subgroup b 

A :  Loss  of cornuti in O .lewisi, a sibling specie s o f  the " simplex" complex , is 

regarded as a case of parallelism, the loss being more recent than in all other 

known members of the genus which lack these structures .  The trend to loss in 

this cluster of species can be traced from large elongate structures in s imple� 



and abditus , through small grit-like cornuti in ordishi to none in lewisi . 

O . lewisi therefore does not fit into this key, which has been kept as simple 

as possible , while still representing the broad systematic relationships . 

An unidentified Orocrambus which keys through to species groups 2 or 3 

and doe s  not fit any of the descriptions or sub-keys will either be O .lewisi 

or a new specie s .  To check for lewisi treat the specimen as having cornuti 

and take the alternative part of second couplet through to 6 .  

B :  On balance o f  other characters O .philpotti is regarded as indifferent to 

the subgrouping character used here . It is placed systematically in 3b 

although it actually keys out in 3a . 
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SYNONTI�IC L I S T  OF SPECIES IN THE GENUS Oro crambus 

SPECIES GROUP 1 .  

1 .  Oro crambus api c e11us ( Z e11er , 18 6 3 : Crambus ) N . comb . 

SPECIES GROUP 2A . FRONS PLANOCONVEX 

2 .  Oro crambus aethone11us ( Meyrick , 188 2 : Crambus ) N . comb . 

antimo rus ( Meyri ck , 190 1 :  Crambus ) N . syn . 

heteranthes  ( Meyrick , 190 1 : Crambus ) N . syn.  

s ari s t e s  ( Meyrick , 190 9 : Crambus ) N .  syn .  

au1i s tes  ( Meyrick , 190 9 : Crambus ) N .  syn .  

meri s tes  ( Meyrick , 1919 : Crambus ) N .  syn .  

m eri tus ( Phi1po tt , 19 30 : Crambus ) N .  syn .  

3 .  Oro crambus catacaustus ( Meyrick , 188 5 : Crambus ) 
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pervius ( Meyrick , 191 2 ) Syn . Bles zynski & Co 1lins , 1962 . 

4 .  Oro crambus d i crene11us ( Meyri ck , 188 2 :  Crambus ) N . comb . 

5 .  Oro crambus f1 exuo s e11us ( Doub 1eday ,  18 4 3 : Crambus ) N . comb . 

6 .  Oro crambus fugi tive11us ( Hudson,  1 9 5 1 : Crambus ) N. comb . 

7 .  Oro crambus hori s t es ( Meyri ck , 190 2 : Crambus ) N . comb . 

8 .  Oro cr&�bus my1ites  Meyrick , 1888 . 

FRONS CONICAL 

9 .  Oro crarnbus hap1o tomus ( Meyrick , 188 2 : Crambus. ) N . comb . 

SPECIES GROUP 2B . 

10 . Oro crambus he1i o t es ( Meyrick , 1888 : Crarnbus ) N . comb . 

ll . Oro crambus machaeristes  Meyrick , 190 5 .  

12 . Oro crmnbus thymi astes  Meyri ck , 190 1 .  

1 3 .  Oro crambus tritone11us ( Meyri ck , 188 5 : Crambus ) 

SPECIES GROUP 3A 

1 4 .  Oro crambus c1arkei  c1arkei  Phi1po tt , 1930 . 

nebu1o sa ( Phi1po tt , 1 9 30 : Tauro s copa ) N . syn . 

1 4a . Oro crambus clarkei eximia ( Salmon ,  194 6 : Tauro s copa) N . comb . 

15 . Oro crambus me1arnpetrus . Purdi e ,  188 4 .  



16 . Oro crambus s copari o i d e s  Philpo tt , 1914 . 

17 . Oro crambus vento sus Meyrick , 1920 . 

SPECIES GROUP 3B FRONS PLANOCONVEX 

18 . Oro crambus ephorus ( Meyri ck ,  188 5 :  Crambus ) N. comb . 

corylana ( Clarke , 19;l6 : Cram bus ) N .  syn .� 

19 . Oro crambus oppo s i tus ( Philpo tt , 1915 : Crambus ) N . comb . 

20 . Oro crambus phi lpo tti sp . nov . 

FRONS CONICAL 

2 1 .  Oro crambus angus tipennis ( Z eller , 18 77 : Chilo ) N . comb . 

SPECIES GROUP 4 

2 2 . Oro crambus corruptus ( Butl er , 18 77 : Hypo chalci a )  N . comb . 

luridus ( Hudson,  192 3 : Crambus ) 

2 3 .  Oro crambus melitas tes ( Meyri ck ,  190 9 : Crambus ) N . comb . 

SPECIES GROUP 5A FRONS PLANOCONVEX 

2 4 .  Oro crambus cyclopi cus ( Meyrick , 18 8 2 :  Crrunbus ) N . comb . 

sophis tes ( Meyrick , 190 5 : Crambus ) N . syn .  

2 5 . Oro crambus lectus ( Philpo tt , 1929 : Crambus ) N. comb . 

2 6 .  Oro crambus o rnatus ( Philpo tt , 192 7 : Crambus ) N. comb . 

FRONS CONICAL 

2 7 .  Oro crambus j ansoni sp . nov . 

SPECIES GROUP 5B FRONS PLANOCONVEX 

28 . Oro crambus abditus ( Philpo tt , 192 4 :  Crambus ) N . comb . 

2 9 . Oro crambus crenaeus ( Meyri ck , 188 5 :  Crambus ) N .  comb . 

diplo rrhous ( Meyri ck , 188 5 :  Crarnbus ) N .  syn .  

30 . Oro crambus harpo:J2horus ( Meyri ck , 188 2 :  Crambus ) N .  comb . 

31 . Oro crambus heteraulus ( Meyri ck , 190 5 : Crambus ) N . comb . 

32 . Oro crambus l ewi s i  sp . nov . 

3 3 . Oro crambus ordishi sp . nov . 

6 9  
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3 4 .  Oro crambus ramo s ellus ( Doubleday ,  18 43 : Crambus ) N . comb . 

rangona ( Felder , 18 75 : Crambus ) 

leucaniali s  ( Butler , 1877 : Crambus ) 

aps elias (Meyri ck , 190 7 :  Crambus ) N . syn .  

35 . Oro crambus s implex ( Butl er , 1877 : Chilo ) N . comb . 

36 . Oro crambus s iri ellus ( Meyrick , 188 2 : Crambus ) N . comb . 

FRONS CONICAL 

37 . Oro crambus callirrhous ( Meyri ck , 188 2 : Crambus ) N . comb . 

s chedias ( Meyri ck , 1911 : Crambus ) N . syn.  

38 .  Oro crambus enchophorus ( Meyri ck , 188 5 : Crambus ) N . comb . 

pedias ( Meyri ck , 188 5 : Crambus ) N . syn . 

s ci tulus ( Philpo tt , 192 5 : Cram bus ) N .  syn. 

39 . Oro crambus i so ch;ytus ( Meyrick , 1888 : Orambus ) N . comb . , 

40 . Oro crambus 12araxenus ( Meyrick , 188 5 : Crambus ) N .  comb . 

41 . Oro crambus s cutatus ( Philpo tt , 1917 : Crambus ) N .  comb . 

42 . Oro crambus tuhualis  ( Feld er , 18 75 : Crambus ) N .  comb . 

thrinco des  ( Meyri ck , 1910 : Crambus ) 

4 3 .  Oro crambus vitt ellus ( Doubleday ,  18 43 : Crambus ) N . comb . 

nexalis  ( Walker , 18 6 3 : Crambus ) 

transc issalis ( Walker , 18 6 3 : Crambus ) 

sublic ellus ( Z eller , 18 63 :  Crambus ) 

incras s at ellus ( Z eller , 18 63 : Crambus ) 

vapidus ( Butl er , 18 77 : Crambus ) 

conopias ( Meyri ck , 190 7 :  Crambus ) N . syn . 

4 4 . Oro crambus vulgari s  ( Butl er , 18 77 : Crambus ) N . comb . 

tuhuali s nee Feld er , ( Meyri ck , 188 3 :  Crambus ) 

obs tructus ( Meyri ck , 1911 : Crambus ) N . syn .  

4 5 .  Oro crambus xanthogrammus ( Meyri ck , 188 2 : Crambus ) N . comb . 
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SP . INCERTAE SEDIS . a . 

46 . Oro crambus punc tellus ( Hudson,  19 5 1 : Crambus) N . comb . 

47. Oro crambus sophronellus ( M eyri ck , 188 5 : Crambus ) N . comb . 

48 . Oro crambus lindsayi sp. nov. 

The three  spec i e s  in this group b elong to Oro crarnbus 

but canno t be as s i gned to sp e c i e s  groups in the ab s enc e 

o f  male specim ens . 

SP . INCERTAE. b .  

49 . Oro crambus cultus Phi lpo t t ,  1917 . 

All known specimens o f  thi s  spec i es were d epo s i t e d  i n  the 

Pas co co llection ( Philpo tt , 1 9 17 ; Hud s o n ,  1928 ) . I have 

no t b e en ab le to trac e thi s c o llectio n ,  whi ch may have 

b e en lo s t  o r  d e s troyed . 

- - - - - - - - - - - - - -

ALPHABETICAL LIST OF SPECIFIC NM�ES IN 
Crambus ( SENSU MEYRICK) and Oro crambus PURDIE 

WHICH BECOME SYNONYMS IN THIS WORK , OR HAVE 
BEEN SYNONTI�USED CORRECTLY BY OTHER WORKERS . 

l .  Crambus antimorus Meyrick 

2 .  Crambus aps elias Heyrick 

3 .  Crambus auli s t e s  Meyrick 

4 .  Crambus b i s e ct ellus Z eller 

5 .  Crambus corylana Clarke 

6 .  Crambus d iplorrhous Meyrick 

7 .  Crambus heteranthes Meyrick 

8 .  Crambus incrassat ellus Z eller 

g .  Crambus l eucaniali s  Butl er 

10 . Crambus luridus Hudson 

11 . Crar.o.bus mala-c ellus _Duponchel 

1 2 . Crambus meri s tes Meyrick 

1 3 .  Crambus nexali s Walk er 

s e e : Oro crambus aethonellus 

s e e :  Oro crambus ramo s ellus 

s e e :  Oro crambus aetho nellus 

s e e : Oro crambus vit t ellus 

s e e : Oro crambus ephorus 

s e e :  Oro crambus crenaeus 

s e e : Oro crambus aethonellus 

s e e : Oro crambus vittellus 

s e e : Oro crambus ramo s ellus 

s e e : Oro crambus co rruptus 

s e e : Angus talius malac ello i d e s  

s e e :  Oro crambus aethonellus 

s e e : Oro crambus vittellus 



1 4 .  

1 5 . 

16 . 

17 . 

18 . 

19 . 

20 . 

2 1 .  

2 2 . 

2J . 

2 4 .  

2 5 . 

1 .  

2 .  

Cram bus 

Cram bus 

Cram bus 

Cram bus 

Cram bus 

Cram bus 

Cram bus 

Cram bus 

Cram bus 

Cram bus 

Cram bus 

obs tructus Meyri ck 

pedias Meyrick 

rangona Feld er 

s ari s t es Meyrick 

s chedia.s Meyri cl;: 

s ci tulus Philpo tt 

SOJ2hi stes  Meyrick 

sublic ellus Z eller 

thrinco d e s  Meyri ck 

trans c i s s ali s Walker 

va12idus Butler 

Oro crambus pervius Meyrick 

SPECIES EXCLUDED 

Oro crambus caesius Philpo tt  

Oro crambus sub i tus Philpo tt 
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s e e :  Oro crambus vulgaris 

s e e :  Oro crambus enchophorus 

s e e :  Oro crambus ramo s ellus 

s e e :  Oro crambus aethonellus 

s e e :  Oro crambus callirrhous 

s e e :  Oro crambus encho12horus 

s e e :  Oro crambus c;yclOJ2i CUS 

s e e : Oro crambus vi ttellus 

s e e :  Oro crambus tuhualis  

s e e :  Oro cra.mbus vi ttellus 

s ee :  Oro crambus vitt ellus 

s e e :  Oro crambus catacaus tus 

FROM CRAMBINAE 

s e e : Sco12aria ( ? )  caesia 

s e e :  S co:r2aria ( ? ) subita 
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-· 

KEY TO EX1'ERNAL CHARACTERS OF 

Orocrambus and Maoricrambus ( see end note ) 
(All colours from British Colour Council Dictionary 

of Colour Standards , 2nd ed.  1 951 ) 

Moth semi-apterous • • • 

Moth with normal wings • 

. . . . . 

. . . . 

Forewings grey (B . C . C . 1 5�) 

. . . . 

. . . . . . . . . . 

Forewings pale yellow (B . c . c .�) with median white streak 

• • • 2 

• • . 3 

• • •  lindsayi , f .  

. . . ordishi , f .  

3 Labial palpi to head length ratio 2 . 2-2 .8 : 1 ;  

labial and maxilla ry palpi smooth-scaled • • • • • • • • • • • • • • •  � 

� 

Labial palpi to head length ratio 1 . 6-2 . 2 : 1 ;  

labial and maxillary palpi with long hair-like scales . . . . . . . 

Compound eye with partial or complete nude periorbital strip . . 

- 37 

• 5 

Compound eye without such margin • • . . . . . . . . . . . . • • 7 

5 Frons conically proturberant ; ocelli small; female frenulum of 

3 units ; apex of forewing acute to very acut e ;  forewings brown 

(B . C . C . 66 or 67 ) and white • • • • • • • • • • • • • • • • • • • 6 · 

Frons evenly planoconvex; ocelli large ; female frenulum of � unit; ; 

apex of forewings almost a right angle ;  forewings bronze (B . C . C . 1 1 6 ) 
with median white streak • . . . . . • • • • • • • • • • •  oppositus 

6 Forewings divided horizontally into creamy white 

anteriorly, brown (B . C . C . 67 ) posteriorly; apex very acute ; 

wingspan 3�-50 mm • • • • • • • • • • • • • • • angustipennis 

Forewings with whitish streaks on dorsum and costa , median 

streak present ; wingspan only 35-� mm .  • , • • • •  • isochytus 

7 Forewing median streak not present ,  or if present not 

reaching termen and becoming very indistinct in subterminal 

region • . . . . . . . . . . . . . . . . . 

Forewing median streak distinct , white or cream, reaching termen, 

although often with broken cross dots or lines in subterminal 

• • 8 

region • . . . . . . . . . . . . . . • • • . 22 

8 Forewings fawn (B . C .C . 1 38 ) or grey (B . C . C . 1 5�) , usually with 

incomplete black median streak from forewing base , cross lines 

and/ or oval stigma in the disc • • • • • • • • • • • • • • • • • 9 



Forewings not as above . . . . . . . . . . . . . . . . . . . 

9 Forewings uniform grey (form sophistes ) or with one or more 

1 1  

waved cross  line s and oval stigma in the disc • • • • • • • • • cyclopicus 

Forewings with white-edged black streak from base into disc . . . 1 0  

1 0  Forewings having termen sharply edged with black just within 
cilia • •  . . . . . . . . . . . . . . . . . 

Forewings without termen so edged, subterminal dotting 

. . . . . harpophorus 

totally absent • • • • • • • • • • • • • • Maoricrambus oncobolus 

1 1  Forewings grey (B . C .C . 81 ) ,  often with some brown , and 
a hint of a plae median streak • . . . . 

Forewings not as above . • • • • • . • • 

. . . 1 2  

1 3  

1 2 Forewings grey ( B . C . C . 81 ) with an indistinct median streak 

1 3  

1 4  

reaching termen • • • • • . . . . . . . . . . . . . . . 

Forewings grey ( B . C . C .81 ) or brownish ( B . C . C .204) with 
an indistinct streak not reaching termen or just 
touching apex . . . . . . . . . . 

• • vittellus 

(form vapidus ) 

vulgaris 
( form obstt.uctus ) 

Forewings anteriorly white , posteriorly saffron 
( B .C .C .54) or yellowish (B . C . C .5 )  • • • • • • •  . . . . . . . . . . 1 4  

Forewings not as above • • • • . • • • . . . . . . . . . . . . . . 1 5  

Saffron band on forewings not covering dorsum . . 

Yellowish band on forewings covering dorsum • • • •  

ephorus 

• ephorus 
( form corylanus ) 

1 5  Forewing colour buff ( B . C .C .66 )  or yellowish ( B . C . C .5 )  

with black or dark brown ( B . C . C . 1 29 or 205 ) median streak 
from base , often edged with white , subterminal cross lines 
present or absent • • • 

Forewings not as above 

. . . 

• • • 

. . . 

. . . . . . 

1 6  Forewings with sharp black median streak from base to �' 
anterior to this an indistinct white streak, ground colour 

. . . 

• 1 6  

• 1 7  

74 



bL�f (B . C . C . 66 ), no trace of cross lines or terminal 

spots .  Hindwings fawn ( B . C . C . 1 38 )  • • • • • • . • • •  lectus 

Forewings similar to above but black streak to %,  

white streak lacking, cros s line s or  dots present 

at i in many specimens . Terminal dots also often 

present . Ground colour plae yellowish ( B . C .C .5 ) .  

Hindwings yellow ish white ( B . C . C . 62 or 64) • • • • • • • •  ramosellus 

1 7 Forewings reflective buff ( B . C .C . 66 ) ,  median white 

streak pre sent but ending abruptly at i and breaking 

into several thin white streaks along veins in 

subterminal region • • • . . . . . . . . . heteraulus 

Forewings not as above . . . . . . . . 

1 8  Forewings with oval white stigma edged with black at 

1 8  

least posteriorly • . . . . . . . . . . . . . . . . • • • • • • • 1 9  

Forewings without white stigma or with rectangular 

one not edged narrowly with black • • • • • • • • • • • • • • • • 20 

1 9  Forewings lacking first line , with clear wavy white 

subterminal line narrowly edged with dark brovm 
( B . C . C . 1 29 ) ,  not sharply indented above tornus • • • • • •  ornatus 

Forewings with angled white first line usually 

present , subterminal line as in ornatus but sharply 

indented above tornus • . . . . . . . . . . . • • • • • tuhualis 

20 Forewings with 2 or more usually 3 thick brownish 

( B . C . C . 1 39 )  cross lines ,  sharply indented medially . 

Ground colour green with silvet,y reflections ( B . C . C .8 ) ,  

main veins thickly marked with reddish (B . C .C .55 ) • • • • •  xanthogrammus 

21 

Forewings not as above • . . . . . . . . . . . . . . . . 21 

Forewings whitish with an ill-defined brownish 

(B . C . C . 1 29 )  wedge-shaped marking in disc • • •  • • • • 

Forewing with 2 distinct angled white cross-lines at i 

and % with a dark brown ( B . C . C . 1 69 )  area between them 

• • punctellus 

co ntaining a rectangular and often indistinct white stigma . o vulgaris 

22 Frons bearing conical protuberance • • . . . • • • • 23 

29 Frons evenly planoconvex • • • • • . . . . . . . • • • • • • • • 

1 5  



23 Forewings brown ( B .C . C . 1 67 or 1 69 )  with an incomplete 
but sharply defined line on the costa and an incomplete 
ill-defined white line on the dorsum, and a distinct median 
white line from base to termen. Sub co stal area brown 
( B . C . C . 1 69 ) ,  darker than rest ( B . C . C . 1 67) and broken by a 

small sharply defined white triangle on termen just below 

apex • • • • • • • • • • . • • • • • • • • • • • • • • • apicellus 

Forewings not as above • • • • . . . . . . . . . . . . . . . . 24 

24 Costal area of forewings dark brown with no trace of 
cross  lines o  Wingspan 22mm or le ss • • • • • • • • • jansoni 

Forewings not as above . . . . . . . . . 

25 Median white streak of forewing having an anterior spur 
or �ike on the margin, projecting into the costal region 
just outside i, this is sometimes small but very rarely 
absent .  One or more distinct or  indistinct rows of sub-

. . . . . 25 

terminal cro ssline s or rows of dots often pres�nt . . . . v:i,.ttellus 

Forewings not as above • • • • • • • • • • • • • • • • 

26 Forewings yellowish ( B . C .C . 5 )  with narrow white median 
streak edged with brown (B . C . C . 1 67 )  posteriorly to i, 
anteriorly to termen. Veins often lightly picked out in 

. . . 26 

white in costal region • . . . . . . . . . . . • • haplotomus 

Forewli1gs not exactly as above , though quite similar • • • • • • • 27 

27 Forewings creamy yellow (B . C .C . 64 ) ,  otherwise reflective 
greyish brown ( B . C .C . 1 38 ) ;  costal area veins and dorsum 
heavily marked with white . . . . . . . • • • callirrhous 

Forewings not exactly as above • . . . . . 

28 Forewings pale brown ( B . C . C .63 or 1 27 ) , veins picked out 

. . 

in white , spaces between them violet grey ( B . C . C .41 ) so 
that forewings have an almost c orrugated appearance .  Edge 

. . . 28 

of forewing costa narrowly marked with white to "* or tr • • • • enchophorus 

Forewings very pale brown ( B . C .C .4) , veins not marked in 
any way, co sta and dorsum not marked with white • • •  

29 Forewing expanse 20 mm or less . Forewings having costa 

• • paraxenus 

and dorsum marked with white ;  white median streak pre sent . 
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Sub-costa and sub-dorsum pale brown (B . C . C . 1 67) • • • • • • • fugitivellus 

Forewing expanse 25 mm or more , almo st always actually 

28 mm or more • • • . . . 

30 Costal or suh-costal area of forewing coffee colour 

(B .C . C . 1 9 ) , _ much darker than sub�dorsum ( B . C . C . 72 ) . 

Subterminal lines completely or partially present • • 

Forewings not as above - . . . . . . . . 

. . . . . . 

. . . . . 

31 Forewings with costa coffee-coloured, and having a median Mlite 

streak curving anteriorly so that margin just touches apex; 

coffee-coloured brown mark just below , the median streak at %, and 

a complete or incomplete cross line at �. Hindwings ochreous 

30 

3 1 

32 

77 

with wide brown margin. . . . . . . . . . . . . . . . . . . • • flexuoseilus 

Forewings as above , but having cros s line reduced to faint 
2 trace ,  usually completely absent . The mark at 3 very small 

or absent . Hindwings uniform creamy yellow (B . C . C . 64 ) . . • • • horiste s  

3 2  Forewings reddish brown (B . C . C . 67 ) , white streak on costa 

edged anteriorly and posteriorly with blackish . Hindwings 

creamy yellow (B . C . C .64 ) . . . . . . . . . . . . . . . . . . . siriellus 

Forewings not exactly as above . . . . . • • • • • 33 

33 Forewings buff (B . C .C .66 ) with white streak on cos ta , median 

whit_e streak usually without blackish edging , if present , only 

anteriorly; ill-defined pale streak on dorsum. Hindwings 

khaki ( B . C . C . 72 ) but cilia with buff bases • • • • • • • • • •  scutatus 

Forewings not as above • • . . . . . . . . 

34 Forewings plain reflective golden brovm (B .C . C . 1 1 5 ) with sinuate 

termen, and cilia white barred with yellowish (B . C . C . 64 ) , veins 

34 

not picked out , white median streak present • • • • • • • • • philpotti 

Forewings not as above • - - • • . . . . . . . . . . . . . . 

35 Forewings khaki ( B .C . C . 72 ) , median streak not edged with 

blackish , but veins picked out with blackish in the 

35 

subterminal region • • • . . . . • • . . . . . . . . . • • dicrenellus 

Forewfngs not exactly as above • • . . . 

36 Fore�ings plain pale yellow (B . C . C .4) to buff ( B . C . C .66 ) , 

veins not picked out , median streak edged narrowly with blackish, 

36 



costa often marked with white , wing span almost always 

greater than 33 mm . • • . . . . . . . . . . . . . 

Forewings as above , but with median white streak edged 

with bl�kish anteriorly to termen, posteriorly to � or 

i· Main forewing veins frequently but not always picked 

78 

crenae us 

out with white . Forewing span almo st always le ss than 311- mm . • The 11 simple�11 

species cluster . 

This cluster of specie s consists of O . simplex, O . ordishi , O .abditus 

and O .lewisi .  Only the semi-apterous female of ordishi can be identified 

without recourse to genitalia . 

37 F6rewings uniformly greyish (B . C .C . 1 38 ) , thinly speckled 

with dark brown (B . C .C . 1 29 ) .  Wingspan about 1 8  mm • • • • • •  sophronellus 

( or a rare form · of aethonellus . Check identification by examination 

of genit alia ) . 

Forewings not as above • . . . . . . . . . . . . . • • • • • 38 

38 Forewings plain blackish brown, almost always with thickly 

scattered bluish scales .  Hindwings either dirty brown or 

sable margin with iru1er area white • . . . . . . . . . . . 

Specimen not as above • 

. . 

. . . . 

• 39 

40 

39 Hindwings muddy brown, usually paler in disc ; forewing vein 

r5 stalked with r4 • •  . . . . . . . . . . . . 

Hindwings white with broad sable ( B . C . C . 1 29 ) margin; 

for«wing vein r5 free • • • • • • • • •  • • •  • • • • . . . 

clarkei clarkei 

clarkei eximia 

40 Forewings brown ( B .C . C .67) or having white markings ,  

41 

hindwings saffron • • • •  . . . . . . . . . . . . .heliotes  

Specimen not as above • • • • . . . . . . . . . . . . 

No trace of median forewing streak . . . . . . . . . . . . . . . . 

Median white or grey forewing streak present,  reaching or 

not reaching termen • • • • • . . . . . . . . . . . . . . . . 

41 

42 

44 

42 Forewings reddish brown ( B . C . C .67)  _with whitish cross lines • •  scoparioides 

Forewings and llindwings dark brown ( B . C . C . 1 40 or 1 68 ) • • • • • • • •  43 

43 Forewings wi�h whitish markings between veins from i to termen • •  ventosus 

Forewings glo ssy dark brown ( B .C . C . 1 40) with one or more faint 

cross lines ,  not white markings • • • • • • • • • • • • • •  melampetrus 



44 Whitish median streak present ,  not reaching termen, or 

if reaching termen, grey and diffuse • • • • • • • • • • • • • 45 

Clear whitish median streak reaching termen . . . . . . . . 

45 Forewings golden reddish brown ( B . C . C . 74) with median streak 

f rom base to � ' curving posteriad, and anterior to this 

another from � to termen • • • • • . . 

Specimen not as above • • • • • • • • 

. . . . . . . . . 

. . . . . . . . . 

• thymiastes 

• • • • • ·47 

46 Forewings dark brown ( B .C .C . 1 69 )  with a· ,median diffuse 

grey streak ( B . C . C . 1 89 )  expanding towards termen • • • •  •ll\Ylite s  

Forewings greyish brown ( B . C . C . 236 )  with a thick white 

streak to ! , termen with a broad grey border ( B . C . C .41 ) • •  machaeriste s  

47 Forewings brown ( B . C . C . 1 68 )  with a whitish streak a 

little anterior to the median position; most major 

veins · picked out in dark brown ( B . C . C . 1 40) • 

Forewings not as above • . . . . . . . . . . 

. . . • tritonel1us 

. . • • • •  48 

48 Forewings brown ( B . C . C . 1 68 )  to buff ( B . C . C . 66 )  with a median 

whitish streak, indented at ! , another on costa to i and a 

third in sub-costa from i to apex ; black markings near base ; 

2 elongate black markings at i, 2 more near i and a broken 

49 

50 

51 

black band on termen • • • • . . . . . . . . . . • • corruptus 

Forewings brown (B . C . C . 1 69 to 140)  with distinct white 

median streak • . . . . . . . . . . . . . . . . 49 

Forewings with a white mark on termen and the adjacent cilia . • melitastes 

Forewings without such a mark • • 0 . . • . . . . . . . • . • 50 

Forewings brown ( B . C .C . 68 ) ,  hindwings greyish (B . C .C . 1 39 ) ,  

wing span almost always more than 22 mm . • . . . . . • . catacaustus 

Forewings golden brown ( B . C . C . 74) with greyish hindwings 

as above , or white ,  wing span almost always less than 1 8  mm • • • 51 

Hindwings greyish 

Hindwings white • •  . . . . . . 

. . • • aethonellus 

aethonellus 

( form antimorus ) 

---- -- - - -
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NB 1 .  Maoricrambus oncobolus is  included in this key because of the 

convergent  similarity to p .harpophorus .  

NB 2 .  The male of the semi-apterous female of O . lindsayi has not yet 

been collected.  

KEY TO FEMALE GENITALIA OF GENUS Orocrambus 

1 Ostium bursae very elongate , serpentine , posterior to 

junction with eighth tergite • • • • • • • • • • •  

Ostium not long and serpentine posterior to junction 

with eighth tergite • • . . . . . . . . 

2 Corpus bursae with pair of very elongate diamond-

shaped signa • • • • • • • . . . . . . . . . . . . • • 

Corpus bursae with pair of oval signa , one frequently 

reduced relative to other • • • . . . . . . . . 

3 Ostium bursae grossly swollen, strong , and irregularly 

corrugated and pleated • • • • . . . . . . . . 

apicellus 

• • • • • 2 

lectus 

• · . . • • • 3 

• • . . .4 

Ostium bursae not grossly swollen, though sometime s with 

longitudinal pleats • • • . . . . . . • • • 5 

4 Junction of eighth tergite with ostium bursae dorsal , 

narrow, less than � as wide at junction than in dorsal 

midline . One signum about half or onathird other • • •  tuhualis 

Junction diagonal , broad , more than twice as wide at 

junction with osti� bursae than in dorsal midline . 

One signum one tenth other • . . . . • • • • • • • • • • melampetrus 

5 Eighth tergite fusing diagonally with ostium bursae , 

almost encircling , drawn ventro-laterally into pairs 

of cupped "wings" . . .. . . . . . . . . . . . . . . haplotomus 

Junction not as above . . . . . . . . . . . . . . . . . . 6 

6 Eighth tergite encircling ostium bursae . • • . . . . • . • • • 7 

Eighth tergite fusing dorsally or dorsa-laterally with 

ostium bursae . • • • • . • . • . • . . . . . . . . . . . . • . 14 

7 Eighth sternite weak or absent 0 . . 8 

Eighth sternite strong • • • • . . • • • • • • • • • 1 0  
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8 Ductus bursae 9-1 0x length of anal papillae • • • • • • •  cyclopicus 

Ductus bursae only 3t-5x length of anal papillae • • • • • • • • 9 

9 Eighth tergite very sharply angled posteriorly, two large 
oval signa , ductus seminalis joining ductus bursae at � • •  xanthogrammus 

Eighth tergite not sharply angled anteriorly, one signum 
much reduced relative to the other , ductus seminalis 
joining ductus bursae at t • • • • . . . . . . . . . . . . a�thonellus 

1 0  Anterior apophyse s represented as a small distinct spur on 

anterior margin of tergite in lateral midline • • • • • • clarkei 

No such spur, although anterior margin of tergite may 
have a broad triangular flap-like extensi6n • . . • • • • • 1 1  

1 1  Ductus bursae angled at *-�, where there is a swollen 

ostiolar pouch • • • . . . . . . . . . . . . . . . . 1 2  

Ostiolar region smoothly tapering from ostium • 

1 2  Ductus seminalis j oining ductus bursae at t, 1 or 2 strong 
spots on ostiolar pouch , signa very unequal • • • • 

Ductus seminalis joining ductus bursae at �' pouch without 
strong spot s ,  signa very nearly equal in size • • • •  . . . 

1 3 Ostium bursae strong only in region of encirclement , signa 
very unequal • • • • . . . . . . . 

Ostium bursae strong to about 1, signa ve� nearly 

1 3  

machaeristes 

tritonellus 

ordishi 

equal in size • • • • • . • • • • • • . • • • • • • •  oppositus 

14 Eighth sternite a small triangular plate ; ductus bursae 

with large pleated swelling at t • . . . . . . . . 

Eighth sternite present or absent , but not triangular; 

ramosellus 

ductus bursae without l�ge pleated swelling at t • • • • • • •  1 5  

1 5  Eighth sternite represented by two strong spots on membrane 
between lamella postvaginalis and anal papillae . . . . 

Eighth sternite present or absent , weak or strong , but 

not as above • • • 

. . 

1 6  Ductus bursae with weak but quite distinct spiral pleating 

catacaustus 

• • . 1 6 
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between about � and � . . . . . . . . . . . . . . . . . . . . 

8 2  

Ductus bursae without such spiral pleating 

• •  1 7 

• 1 9  0 • • • • 

1 7  Ductus seminalis j oining ductus bursae at �' signa very 

small , smaller than eighth sternite • • • • • • • • • • • • • • • melitastes 

Ductus seminalis j oining at � or � . . . . 

1 8  Eighth sternite strong • 

Eighth sternite weak • • • • • • • • • 0 

1 9  Eighth sternite clearly absent or fused to lamella 

• •  1 8  

. corruptus 

• • •  sophronellus 

postvaginalis a s  a lip . . • • • • • • • 20 

Eight sternite present as a strong lunate or a weak 
X 

lunate or oval plate • • • • • • • • • • • • • • • • 22 

20 Ductus bursae 1 0-1 1 x  length of anal papillae • 

Ductus bursae 7-8x length of anal papillae or less  • 

21 Ostium bursae flared, ductus bursae only about 4x length of 

anal papillae , signa very small and one nearly ve stigial 

Ostium bursae a narrow compre ssed funnel ,  ductus bursae 

• • vittellus 

• • .21  

scoparioides 

about 7-Bx length of anal papillae , signa large , oval, nearly 

e qual in s ize • • 

22 Eighth sternite a weak luna.te or oval plate • •  

Eight sternite a strong lunate plate 

23 Ductus seminalis joining ductus bursae at i, o stium bursae 

lindsayi 

• • 23 

• •  29 

goblet shaped • • • • • • • • • . . . . . . . . . • • • enchophorus 

24 

Ductus seminalis joining ductus bursae at � or closer 

to o stium , o stium bursae not goblet shaped 

5 Ductus bursae with reverse loop at about 9, o stium bursae 

vase-shaped • . . . . . . . 

No such loop , o stium bursae not vase-shaped 

. . 

• • • •  24 

• • flexuosellus 

0 • • 25 

25 Ductus bursae sharply angled in ostiolar pouch region, 

which is abruptly swollen • • • • • callirrhous 

Ductus bursae not so angled , not abruptly swollen 26 

xUse 40x s tereo povver wi th sub-s tage illumination ,  or 
s ternite may no t be seen . 



26 Signa markedly unequal in size ,  one at least 

3x other • • • • • • • • • • • • • • • . • • • . • • • • • 27 

Signa very nearly e qual in size • • • • • • • • • • • • • • • 28 

27 Ostium bursae a very even funnel, with circular aperture , 
1 almo st tubular to 2 • •  . . . . . . . . • • • • • philpotti 

Ostium with exaggerated ventral lip , ductus bursae 
narrowing sharply at a bout i- • . • • . • . • . . . . abditus 

28 Eighth tergite as wide as fusion as in dorsal midline . • horistes 

Eighth tergite 2�-3x wider at fusion than in dorsal 
midline . . . . . . . . . . . . 

29 Ostium opening ventrad, dorsal lip ver:[ g:r:eatly 
exaggerated • • • • • • . . . . . . . . . . . . . . 

Ostium opening posteriorly . . . . . . . . . . . . . 

• • • heliotes  

• • • ephorua 

• • • • • 30 

30 Ductus bursae ve.ry swollen to i, strong laterally to i, 
dorsally only to *' so that a weak V appears dorsally 

8 3  

in the chitinised area • • • . . . . . . . . . • angustipennis 

Ductus bursae not as above • • • . . . . . 

Ostium bursae of an abruptly formed goblet shape 

. . . . 

• • • • • • • 

31  

32 

Ostium bursae not goblet shaped • • • • • • • • • • • • • • • 33 

32 Ductus bursae strong and pleated to i, one signum almost · 
vestigial • • • • • • • • . . . . . . . . . . . . . . . . . lewisi 

Ductus bursae strong only to about � • • • • • • . . . . ventosus 

33 Eighth tergite only third as wide at fusion w ith ostium 

bursae as in dorsal midline , posterior margin 
characteristically angled • • • • • • • • • • • • • • • • simplex 

Tergite not as above • •  . . . . . . . . . . . . . . . 34 

3ll- Ductus seminalis joining ductus bursae at i . . . . . . . . . 35 

Ductus seminalis j oining ductus bursae at i to i . . . 

35 Eighth tergite more than twice as wide at fusion as in 

one signum nearly vestigial , less than 

. . . 36 

dorsal midline ; 
1/1 0 other • • • . . . . . . . . . . . . . . . . . . . . siriellus 



36 

37 

Eighth tergite only half as  wide again at fusion as 

in dorsal midline ; one signum about t the other • •  e • • •  vulgaris 

Corpus bursae with ve� unequal signa , one about 

8-1 0x the other . • • • . • . • 

Corpus bursae with equal or unequal 

one no greater than 2-3x other • • 

• . . . 

signa ; 

• • • . 

. • 

but 

• . 

• 

if 

. . 

• . . • • 

unequal 

• . • • 

Ductus bursae a very broad pleated funnel , fusion of eighth 
1 tergite with ostium bursae ve� broad,  taking up nearly 4 

• • • 37 

. • • ·38 

of total length of ductus bursae ,  ostium with even mouth • •  isochytus 

Ductus bursae a relatively narrow even funnel with slight . 

swelling in o stiolar pouch region; fusion of eighth tergite 

with ostium bursae taking up less than i total length of 

8 4  

ostium bursae ; ostium with dorsal lip exaggerated • •  • • harpophorus 

38 Anterior apophyses  repres.ented by distinct triangular 

projections on anterior margin of eighth tergite in 

lateral midlines ; ductus bursae strong to  � • • • • • • • • mylites 

No such projections ; ductus bursae strong to % or less  • • ·• • • .39 

39 Eighth tergite about 3x as wide at fusion as in dorsal 

midline • • • • • • • • . . . . . . . . . . . • • • punctellus 

Eighth tergite about as wide at fusion as in dorsal 

midline • • • . . . . . . . . . . . . . . . . . . . . • • • • • • 40 

40 Ductus bursae strong to about %, ductus seminalis joining 

at about � • • • • • . . . . . . . . . . . . . . . . . 

Ductus bursae strong only to about �'  ductus seminalis 

. . • jansoni 

joining at %,  or closer to ostium • • •  . . . . . • • • • • • • • 41 

41 Ductus bursae relatively broad , pleated from � to %, one 

signum 2-3x the other • • • • • . . . . . . . . . . . 

Ductus bursae relatively slender , not pleated, signa 

. . • heteraulus 

equal in size . . . . . . . . . . . . . . . . . . • • • tbymiastes 

Females of the following specie s have not yet been collected and will not 

therefore be found in this key : 

O . crenaeus ,  O . cultus, O .dicrenellus , O .fugitivellus , 

O . ornatus ,  O .paraxenus , O . scutatus . 



SPECIES GROUP 1 .  

Frbns smooth, planoconvex . Cornuti absent from aedoeagus .  

Saccus ver.y elongate . Juxta absent . Costa produced into a long narrow 

tapering prong. Sacculus slightly developed, with small flange on inner 

surface o Gnathos slightly longer than uncus . Eighth abdominal tergite 

fusing with ductus bursae at about t, ostiolar region caudal to fusion 

serpentine . Tergite only about i as wide at fusion as in dorsal midline . 

Ductus bursae about 1 0x  length of anal papillae . Eighth sternite absent . 

Ductus seminalis joining ductus bursae a little after �' corpus bursae with 

two oval signa nearly equal in size • .  

Contains a single species ,  O . apicellus which is found throughout 

the North and South Islands of New Zealand , on Stewart Island and also the 

Chatham Islands ( J.S . Dugdale ,  in litt . ) . 

Orocrambus apicellus (Zeller ) comb .nov . 

Crambus apicellus Zeller, 1 863 , Chilonidarum et Crambidarum genera et 

species .  Berolinesis , p .31 . 

The type appears to be lost . According to Dr . S .  Bleszynski it is not 

located in Vienna or the British Museum. I thus designate as a neotype a 

specimen labelled "Orocrambus apicellus m .  Neotype" . "Palmerston North, 

New Zealand 22 October 1 965" Author' s genitalia preparation �· Specimen 

deposited in Entomology Division, DSIR, Nelson, New Zealand . 

EXTERNAL CHARACTERS ( Slide 1 ) : Brief description by Zeller ( 1 863 ) ,  and a 

more detailed description by Meyrick ( 1 883 ) .  Coloured illustration by 

Hudson ( 1 928, Plate XX ,  fig.  20 m. ) and an abbreviated description. Wing span 

22-26 mm (both sexes ) . Female frenulum double . Eye nocturnal type . At 

once distinguished from any other species  by the subapical triangular patches 

of white on the costa of the forewings . 

MALE GENITALIA (Fig . 43 ) : As for specie s group diagnosis . 



( 
FEMALE GENITALIA (Fig . 1 31 ) : As for species group diagno sis .  

EGG : Oblate , 22-27 vertical ribs , 0 .40-0 .43 x 0. 36-0 . 39 mm, creamy �hite 

when first laid, turning orange after 24-36 hours . Duration of egg stage 

8 6  

1 9  days (November ) , 2 1  days (November-December ) . Gross embryological changes 

visible through shell as for O . flexuo sellus (p � lOO ) . 

LARVA : Length of final instar larva 1 2-1 4 mm; stout , sluggish. Reddish 

brown with darker brown pinacula giving appearance of a dorsal and pair of 

doro-lateral strip e s ,  ventrally pinkish . Head capsule shovm in fig . 206 , 

final instar larva in fig . 2 14.  Prothorax : XD2 closer to SD1 than XD1 ; 

L1 caudad to L2 ; SV1 caudad to SV2 . Me sothorax and metathorax : D 1  shorter 

than D2 ; SD2 shorter than SD1 . Abdominal segment s :  SD2 very small; on 

A1 , A2 , setae SV3 , SV2 , SV1 lie nearly in a vertical line , and nearly in a 

horizontal line on A3-6 . On A7 SV1 longer than SV2 . On A9 , D1 , SD1 are 

on a common pinaculum . 

DURATION OF LARVAL INS TARS : All larvae maintained in small containers at 

ro om temperature , conditions not controlled , fre sh foodplant (ro oted ) given 

every ten days . Duration of instars as follows ; First instar : 8-1 6 days 

(November-December ) , 6-1 3 days (December ) ; Second instar : 7-1 3 days 

(December) ; Third instar: 8-1 2 days (December) , 7-1 4 days (December-January) ; 

Fourth instar : 6-1 3 days (December ) , 1 1 -1 6 days (December-January) ; Fifth 

instar : 1 0-1 7 days (December-January) , 1 2-1 9 days ( January) : Sixth instar : 

1 9-21 days ( January) , 1 9-38 days ( January-February ) . 

LARVAL BEHAVIOUR: - The larva of O . apicellus is very sluggish; I never observed 

�ny larva feed outside its protective chamber either by day or by night . The 

larva constructs a vertical tunnel up between the leave s of the foodplant , 

closely woven a gainst the side of at least one stem , and usually incorporating 

two or more in the CP�mber walls . One branch of the tunnel may be abandoned 

as the larva grows , and a new extension constructed from the basal expansion 

of the first tunnel . In such cases the first tunnel is  then used to store 
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fras s .  The larva appears to extend the tunnel a s  it feeds , and always to 

feed w ithin the tunne l .  Pupation oc curs in the basal part of the tunnel ,  

which is o f  strong silk and soil construction and from 1 to 3"  be low the soil . 

The upper feeding part of the chamber may extend 1 -3" above the soil . 

HOST PLANTS : Juncus spp . ,  ju�ging from the as sociat ions of the specie s in 

the wild, and almos t certainly Juncus polyanthemos .  In captivity larvae fed 

readily on Juncus bu�onius L . , but would not eat Poa annua , Bromus spp . or 

any other grasses o�fered to them . 

PUPA : Golden brown, stout , 9-1 0 mm in length . Spiracle s dark, slightly 

raised . Abdominal setae very small , unmodi�ied.  Duration of pupal stage 

33-50 days ( January to March ) . 

DISTRIBUTION (Fig • 226 ) :  North , South , Stewart and Chatham Islands, from sea 

level to 3 , 000 ft . in swampy areas , but also in poorly draine d pasture where 

Juncus spp . and Carex spp . grow . As well as the localit ies given below ,  the 

spe c ie s  has be en taken at Little Bush, Hawke s Bay (T .H .  Davie s ) . On Mt . 

Ruapehu at about 2 ,000 �t . I have found this specie s to be the most common 

Crambid in December,  sitting in large numbers among Juncus polyanthemos ( ? )  
·.� �t ... 

in clearings in the bush . Adult flight periodJ llctober to April,  �itlt· two 

protracted generations . Light trap re cords for Palmerston North (at Massey 

University, using a 1 25 watt MV bulb from dusk to dawn each night ) are shown 

below in table 3 • 

TABLE 3 

No . of o . aj2icellus taken by MV trap at Massey University 

three seasons 

Oct . Nov . Dec . 

1 965-6 4 1 2 

1 966-7 3 7 5 
1 967-8 " 2 5 3 

MATERIAL EXAMINED : 74 m .  1 0 f .  

of total operation . 

Jan . Feb . .Mar . 

1 5 6 

4 2 7 

1 4 4 

Al�ord Forest , Cant . :  2 m .  5 . 2 . 28 ,  CM , S .  Lindsay. 

Ashley Gorge , Cant . :  2 m .  4-5 . 1 .2 1 , CM , S .  Lindsay. 

Apr .  

0 

1 

0 

in 



Blue cliff , Sthld . : 1 m .  2 . 1 . 1 6 ,  ED ,  A .  Philpott . 

Christ church: 1 m .  1 0 . 1 . 1 865 ; 1 m .  26 . 1 . 1 867; CM, R .W .  Fereday . 

Drayton Station, Cant . : 1 m.  Jan . 1 877;  CM, R .W.  Fereday . 

Dun Mountain, Nel . : 4 m .  8 . 1 . 22 ;  2 m .  22 . 1 . 23 ;  ED , A .  Philpott . 

Flagstaff , Dunedin : 3 m.  4.2 . 1 6 ,  AM, C .E .  Clarke . 

Golden Downs , Nel . : 2 m .  8 . 1 . 26 ;  ED , A .  Philpott . 

Gouland Downs , Nel . :  1 m.  7 .2 .22 ;  ED , A .  Philpott . 

Elfin Bay, St . I . : 1 m .  24 . •  1 2 . 1 8� ED , A . Philpott . 

Horse shoe Lake , Cant . : 1 m .  7 . 1 2 ,23 , ED , W .Heighway; 1 m .  7 . 1 . 28; 
2 m .  3• 4·3� ; CM, S .  Lindsay . 

Kaitoke : 1 m .  27. 1 2 . 07 ,  ED , G .V .  Hudson . 

Kinloch , Otago : 2 m.  Jan . 1 881 , CM, R .W .  Fereday . 

Knife and Steel, Sthld . : 1 m .  27 . 1 2 . 1 6 , ED , A .  Philpott . 

Lake Luella : 2 m .  22 . 1 2 . 1 9 ,  ED ,  A .  Philpott .  

Lake Rotoiti:  1 m .  30, 1 2 .33 ,  CM,  S .  Lindsay . 

Longwoods , Sthld . :  1 m.  29 . 1 2 . 1 5 ,  ED , A .  Philpott . 

Maruia Springs , Nel . :  1 m .  3 . 1 .48 ,  CM, S .  Lindsay . 

Mt .Arthur, Nel . : 1 m .  2 1  .2 .2 1 ' ED , A .  Philpott . 

Mt . Cleaughearn: 1 m .  20. 1 . 1 7 , ED , A .  Philpott . 

Mt . Egmont : 1 m .  29 , 1 2 .32 ,  DM, C . E .  Fenwick. 

Mt . Grey, Cant . : 3 m .  Jan, 1 921 , ED ( 1 ) , CM (2 ) ,  White ; 1 m .  1 4. 1 1 .23  

CM; 7 m.  20-30 . 1 2 . 24, DM (2 ) ,  CM (5 ) ;  1 m .  22 . 1 2 . 28 ,  
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CM; 

5 m .  2 f .  1 5 . 1 2 .29 , ED ( 2  m . ) , CM (3 m .  2 f . ) S .  Lindsay . 

Mt . Mangahuia, Ruahines ,  2 , 200 ft : 1 f .  24. 1 1 .66, GC , P . J .  Wigley . 

Mt . Ruapehu: 

North Mavora Lake : 

Palmerston North : 

2 m .  7 . 1 2 .66 ,  GC , D . J .  Greenwood . 

1 m .  1 . 1  .40, DM, G .  Howe s .  

1 m • .QQ!, 22 . 1 0 .65 . (Neotype ) ; 1 m .  � '  6 . 1 2 . 65 ;  

1 m • .QQ£, 1 5 . 2 . 66 ;  1 f .  ODD , 6 . 1 0 . 66 ;  1 f .  ODH, 1 7 . 1 0 .66 ;  

2 m .  ODE , .ODF , 29 . 1 0 . 66 ;  1 m • .QQQ:, 4. 1 1 .66 ;  1 m • .QQI, 
7 . 1 1 . 66 ;  1 m.  ODJ , 1 5 . 1 1 .66 ;  GC , D .E .  Gaskin. 

Pouakai Range , Tar . : 1 m .  3 f .  7 . 1 1 .66 ,  GC , D .E .  Gaskin. 



Sandhill Point , Sthld. : 2 m .  1 . 1 . 1 7 ,  ED , A .  Philpott . 

Ti sbury,  Sthld . :  1 m .  1 0 . 1 . 1 7, ED , A .  Philpott . 

Waiouru . :  3 m .  7 . 1 2 . 66 ,  GC , D . J .  Greenwood . 

Waihi Gorge , Cant . : 1 m.  6 . 1  .44 , CM, S • . Lindsay.  

Wellington: 1 m .  (335 q)  no date , ED ,  G .V.  Hudson.  

West Plains , Sthld. : 1 m .  no date , ED , A .  Philpott . 

REMARKS :  The phylogenetic analysis sugge sts that this species is  derived 

from the same line as all other species in Orocrambus , but has diverged from 

the common stock almost to the extent of oncobolus , for which I have erected 

a new genus . However O . apicellus retains a number of typical characters of 

the genus , no tably the shape of the uncus and gnatho s ,  and two signa on the 

corpus bursae . No variation of forewing pattern was noted in any of the 

specie s  examined .  

SPECIES GROUP 2 .  

Frons smooth, planoconvex except in O .haplotomus . Cornuti absent 

from aedoeagus . Saccus tapered . Juxta pre sent in subgroup 2b,  absent in 2a . 

Subgroup a .  

Contains eight specie s ;  O o aethonellus , O . catacaustus , O . dicrenellus , 

O . flexuo sellus , O . fugitivellus , O .haplotomus , O .horistes and O .mylite s .  Only 

O .flexuosellus oc curs in the North Island , in the southern part of which it is 

the most abundant lowland specie s of the genus . O .horiste s is  re stricted to 

the Chatham Islands and is more closely related to O .flexuo sellus in the 

phylogenetic scheme , than to any other spe cies . O . fugitivellus is known 

only from 4 male s from the Mackenz ie Plains in the South Island . o .mylites 

has a restricted alpine di stribution in the mountains of the Nelson Province . 

Spe cimens referred to  this· , specie s by White ( 1 963 ) which were taken at Cass 

in Canterbury are retained in the Lincoln College collection and are in fact 

rubbed specimens of O . catacaustus . Specimens in the Hudson collection from 

Central Otago labelled O .mylite s were also O . catacaustus . o . aethonellus 

and O . catacaustus oc cur throughout the South Island in boggy alpine localities . 



The former occurs at sea level near Invercargill . O . dicrenellus is found 

in alpine and subalpine tussock grasslands of the central South I�¥and . 

O .ha]lot� is restricted to the Lake Wakatipu/Te Anau region . 

Group 2a . KEY TO . SPECIES : male genitalia . 

1 Aedoeagus with long apical spur • 

Without spur, although apical or subapical 
thorn often present • • 

2 Spur sigmoid ,  flattened and spear-shaped . • • • • • • • • • dicrenellus 
Tapered, oval in cross-section . . . . . . . . . . . .myli tes 

3 Aedoeagus weakly chitinised, apically tapered, with 
minute apical thorn • • • • • . . . . 

Dorsally chitinised, truncate or slightly dilate 
. fugitivellus 

apically, apical thorn strong . . . . . . . . . . . . . . . . . . . . . . . 

4 Gnathos about � uncus • • • • • • • • • • • • • • • • • • • •  aethonellus 
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2 

3 

4 

Gnathos equal to uncus • • • • • . • • • • • • • • • • • • • • • • • • • • 5 

5 Dorsal thorn of aedoeagus pyramidal, very large , saccus 
sloping anterio-dorsad • • • • • • • • • • • • • • 

Dorsal thorn of aedoeagus relatively small, �accus 
• • horistes 

tapered, straight • • • • . . . . . . . . . . • • 6 

6 Aedoeagus slender ,  length to median breadth ratio 1 0: 1  or more • • . • • • 7 
Stout , length to median breadth ratio about 6 : 1 . . . . • catacaustus 

7 Dorsal margin of valval costa longer than uncus , and with 
characteristically " crimped" edge • •  

Dorsal margin of costa about � uncus 
• • • • • .haplotomus 

• •  flexuosellus 

Orocrambus aethonellus (Meyrick) comb .nov . 
Crambus aethonellus Meyrick, 1 882 , New Zealand Journal of Science (Dunedin) , 

1 '  p .  1 87. 

Cram bus aethonellus Meyrick, 1 883 ' Trans . N .Z .  Inst . ,  1 5 ,  p . 1 9 .  

Crambus antimorus Meyrick, 1 901 ' Trans . ent . Soc . Lond. 1 901 , P • 567 (N.Syn. ) 

Cram bus heteranthes Meyrick, 1 901 , Trans . ent . Soc . Lond. 1 901 ' p .  567 . ( N  .Syn. ) 

Cram bus saristes Meyrick, 1 909 ' Trans . N.Z . Inst . ,  41 ' p . 8 .  (N.Syn. ) 

Cram bus aulistes Meyrick, 1 909 ' Trans . N.Z . Inst . ,  41 ' p . 9 . (N.Syn. ) 

Cram bus meristes Meyrick, 1 9 1 9 ,  Trans . N .Z .  Inst . , 5 1 , p . 351 . (N . Syn . ) 

Cram bus meritus Philpott , 1 929 , Trans . N . Z .  Inst . ,  60, P.496 . (Mispelling 
of meristes )  



Lectotype m .  ( Dr .  S .  Bleszynski ) in British Museum (Natural History) , slide 

BM Pyral 5630, labelled "Mt . Hutt New Zealand /1/01 R .W .F .  Crambus 

aethonellus n . sp . "  

Holotype m .  in British Museum (Natural History) , slide BM Pyral 5636 , 

labelled "Mt .  Cook New Zealand GVH. /1 2/99 Crambus antimorus11 • Checked 

against figure by Philpott ( 1 929 , p .495 ) by Dr . S .  Bleszynski . 

Lectotype m .  (Dr . S .  Bleszynski ) In British Museum (Natural Histo�) slide 
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BM Pyral 5637 , labelled "Mt . Cook New Zealand /1 2/99 GVH . Crambus heteranthes" . 

Lectotype m .  (Dr .  S .  Bleszynski ) in British Museum (Natural Histo�) slide 

BM Pyral 7974, labelled " Invercargill New Zealand, A .P . 1 . 07 Crambus saristes" . 

Holotype m .  in British Museum (Natural History) , slide BM Pyral 5631 , labelled 

" Invercargill New Zealand GVH./00 Crambus saristes" . Checked against genitalia 

of lectotype aethonellus by Dr . S .  Ble szynski . 

Lectotype m .  ( Dr .  S .  Ble szynski ) in British Musewn (Natural History) , slide BM 

Pyral 7973 , labe lled 11Longwoods New Zealand AP . 2700 ' 1 2 . 1 0 . Crambus meristes" , 
with 4 paralectotypes . 

Probable syntype s  of aethonellus m .  f . , author' s preps AGP, AGQ in CMNZ labelled 

"Mt .  Hutt New Zealand Jan 77 Crambus aethonellus n. sp . "  and "Mt . Hutt New 

Zealand Jan 82 Crambus aethonellus n . sp . "  

EXTERNAL CHARACTERS ( Slides 2 ,  3 )  Detailed descriptions by Meyrick 

( 1 88.3 ;  1 901 ; 1 909 ; 1 91 9 )  . Coloured illustrations by Hudson ( 1 928 , Plate XIX, 

figs . 7 m .  23 m .  Plate XLV, fig .  1 8  f )  and abbreviated descriptions . Wing span; 

1 3-20 mm (m) , 1 5-21 mm ( f ) . Female frenulum triple . This variable specie s 

lacks the subapical white patch typical of the forewing of the superficially 

similar o .melitastes . Eye diurnal type ( H �  J ... .,.! .. le l <t C6) .  

MALE GENITALIA ( Fig • 44) : As for generic and subgroup .description except : 

Arms of vinculum about i uncus ; saccus tapered with "keel" of Philpott ( 1 929 ) ;  

costa flanged on inner posterior edge , dorsal margin about � uncus . Sacculus 

not differentiated . Gnathos tapered , pointed, short , % uncus . Aedoeagus 2l 2t,x 

uncus , length to median breadth ratio 6-7 : 1 ,  dorsal midline strong with apical 

torsion 45° sinistrad , small apical thorn dorso-sinistrad . 

FEMALE GENITALIA ( Fig . 1 32 .  From female compared with CMNZ probable syntype ) :  

As for generic de scription except : Eighth abdominal tergite encircling ostium, 



2-3 times as wide in ventral as in dorsal midline . Eighth sternite absent , 

ductus bursae 4i-5x length of anal papillae , weak. Ductus seminalis joining 

1 at 2 .  Ostium bursae narrow , dorso-ventrally compressed , with exaggerated 

dorsal lip , ostiolar pouch not swollen.  Corpus bursae with two markedly 

unequal oval signa . 

LARVA : Not known . 

HOST PLANTS : Not known, but possibly red tussock , Ch . rubra . 

DISTRIBUTION ( Fig . 227) : South Island of  New Zealand from sea level in the 

92 

extreme south ,  w.hete:: it oc curs among sandhills near Invercargill (Hudson, 1 928 ) ,  

to 4 ,000 ft . in the mountains of the main axis . Associated with boggy areas , 

adult flight period late October to late January, suggesting one protracted 

emergence by a single generation each year.  

MATERIAL EX.MHNED : 1 59 m .  23 f .  

5 m .  no· date or locality, CM , R.W .  Fereday . 

Beaumont : 2 m .  NBG, NBH, 2 f .  NBC , �' 7 . 1 2 . 63 ,  FRI , J . S .  Dugdale . 

Cass , Cant . : 3 m .  Nov .  1 924, CM, A .  Tonnoir . 

Danssy ' s Pass ,  3 , 067 ft . :  1 m .  NBF , 2 f .  NBI , NBJ , 1 . 1 2 . 63 ,  FRI ,  J.S . Dugdale . 

Drayton Station, Cant . :  1 m .  6 . 1 1 . 1 879 , CM, R . W .  Fereday . 

Flagstaff , Dunedin: 5 m .  1 f .  1 2 . 1 . 1 5 ,  ED , A .  Philpott . 

Gore Hill : 3 m .  MAD , �' MAG , 1 f . �' 9 . 1 .45 , DM, J .T . Salmon .  

Jack' s Pass ,  Hanmer :  6 m .  1 5-22 . 1 1 .32 , CM , S .  Lindsay. 

Lake Ohau: 4 m .  26 . 1 2 . 35 ,  CM, S .  Lindsay . 

Lake Tekapo : 1 0  m .  1 f .  Eb , 4 m .  CM , 24. 1 2 . 28 ;  S .  Lindsay. 

Leith : 2 m . 27 . 1 1 . 21 , AM ,  C .E .  Clarke . 

Longwoods ,  Sthld . :  1 m .  MAC , 1 f • .!:M, DM, 6 m .  ED , 5 . 1 2 . 1 3 ,  2 m .  M.AA , RAB , DM , 

4 m .  ED , 20. 1 2 . 1 5 ,  1 m . �' 1 f . �' 1 . 1 . 1 6 ,  DM; A .  Philpott . 

Maruia Springs : 2 m .  22 . 1 2 .39 , CM, S .  Lindsay . 

Mt . Cook, 3 , 000 ft . :  3 m .  GiF, Q£Q, GFH, 1 5-1 8 . 1 2 . 1 899 , DM, G .V .  Hudson; 

6 m. ED , 4 m. CM , 3-4 . 1  . 29 , S .  Lindsay; 3 m. SAA , SAC , SAD , 2 f .  SAB , GFM , DM , 

9 m .  ED , 1 1  m .  1 f .  CM, 1 2 . 1 2 . 29 ,  A .  Philpott . 
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Mt . Gog , Cant . �-2 , 900 ft . :  2 m.  30 . 1 1 . 62 , LC , E .G .  White .  

Mt . Grey , Cant . :  3 m .  1 f .  CM , 6 m .  ED , 1 1 . 1 1 .23 , S .  Lindsay; 1 m .  CM, 

1 f .  ED , 14-1 5 . 1 1 . 25 ,  S .  Lindsay; 1 m .  1 f ,  ED , 2 m .  CM, 30 . 1 0 . 27,  S .  Lindsay; 

1 m .  1 f ,  8 . 1 . 29 ,  CM , 2 m .  3 . 1 1  . 29 ,  CM , S .  Lindsay . 

Mt . Hutt , Cant . :  1 m .  AGP, Jan. 1 877 , CM , 1 f ,  AGQ, Jan . 1 882 , CM, R .W .  Fereday. 

Mt .Mangatua , 2 , 1 00 ft . :  1 m . �' 1 0 . 1 2 . 63 , FRI , J .S . Dugdale . 

Mt . Peel :  3 m .  27 . 1 . 27 ,  CM, S .  Lindsay . 

Mt . Wakefield , 4-5 , 000 ft . :  1 f .  JBA , 1 4 . 1 . Q� ,  FRI , J . S .  Dugdale .  

Nevis :  4 m .  5 . 1 1 . 1 0 , AM , C .E .  Clarke . 

Omao hut : 1 f .  NBB, 7 . 1 2 . 63 ,  FRI , J .S . Dugdale . 

Peel Forest : 2 m.  Nov . 1 920, ED , A .  Philpott ; 6 m .  20 . 1 1 . 30 ,  CM, S .  Lindsay . 

Puhi-puhi , Marl . :  1 m .  1 f .  3-6 . 1 2 .59 , ED , E .S .  Gourlay . 

Seaward Moss , Sthld . :  1 m . Bt;f, 1 f .  RAA , DM, 2 m . ED , no date , A .  Philpott ; 

2 m .  27 . 1 . 1 5 ,  ED , A .  Philpott . 

Silverstream, Otago : 1 m .  �' 1 4 . 1 2 . 1 5 ,  DM, 7 m .  AM ,  C . E .  Clarke . 

Table Hill , Sthld . :  1 m .  30 . 1 2 . 1 3 , ED , A .  Philpott 

Takitimu Mountains : 2 m .  28 . 1 2 . 1 7 , ED , A.  Philpott . 

Waitaki , 2 , 000 ft . :  1 f . �' 1 . 1 2 . 63 , FRI , J . S .  Dugdale . 

Waitati :  1 m .  BFB, 7 . 1 2 . 1 6 , DM, G .V .  Hudson; 4 m .  1 6 . 1 1 . 1 7 ,  AM, C .E .  Clarke 

We�erburn : 1 m .  no date , ED , G .  Howes .  

White Rock, Cant . : 1 m .  Nov . 1 9 1 9 ,  CM , 1 f .  ft£, 26 . 1 1 . 22 ,  DM, S .  Lindsay . 

REMARKS : This variable specie s was de scribed six time s by Meyrick ( 1 882 - 1 91 9) .  

The form saristes has a median constriction in the transverse white fascia of 

the forewings , but this is neither a constant or reliable character for the 

type locality .  Hudson ( 1 92S) expressed doubts concerning the specific status 

of saristes .  Similar doubts concerning the status of aulistes and meritus 

(= meristes )were made by ?hilpott ( 1 9>29 ) .  There is  no geographical separation 

which could be used to justify subspecific status . Form saristes ,  form meristes 

and form aulistes have been taken near Invercargill at the same locality as 

typical aethonellus , although it must be noted that Meyrick ( 1 91 9 )  insisted with 

some vehemence that they were not flying together , apparently to counter some 



unpublished remarks by A .  Philpott that they were all the same specie s . 

In the Hudson collection in the Dominion Museum, Wellington the specimens 

labelled heteranthe s are larger than those labelled saristes ,  but such a 

size difference between alpine and lowland specimens is conunonly found in 

other members of this genus , for example enchophorus and flexuosellus . 

antimorus is characterised by white hindwings  and a paler brown forewing 

Form 

colour than the other forms , but although this form appears to be confined to 

the Mount Cook· and Lake Tekapo areas , a series of specimens taken by 

S .  Lindsay and A .  Philpott at both localities include all graduations in 
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hindwing colour from pure white t o  the dark glossy brown o f  typical aethonellus . 

Dr. S .  Bleszynski has informed me ( in litt . ) that the genitalia of syntype 

males of each form in the British Museum are ident ical . Differences  in the 

genitalia of male saristes ,  meristes ,  antimorus and heteranthes shown by 

Philpott ( 1 929 ) ,  are very slight and fall well within the range of variation 

found by me for the specie s by examining far more material than was available 

to Philpott , or than he was prepared to examine . There are some points of 

inaccuracy in his drawings , especially in the shape of the vinculum and saccus . 

However they are minor and due to the preparations being compressed at slightly 

different angle s on the slides and be ing drawn apparently without compensation 

for this . 

Although the foodplant of this species is unknown, the known 

distribution of aethonellus is coincident with that shown for red tussock 

Chionochloa rubra (Burrows , 1 967) . His remarks about the sites of rubra in 

the alpine zone also sugge st a relationship ; 11 • •  are very poorly-drained , flat 

to gently-sloping areas on cirque floors or flat-topped ridges up to about 

• • • in wetter sites Ch .rubra 

vegetation grades into bog . "  

Orocrambus catacaustus (Meyrick) 

Crambus catacaustus Meyrick , 1 885 , Trans . N .Z .  Inst . ,  1 7 , p . 1 34 .  

Orocrambus catacaustus Meyrick, 1 888 , Trans . N .Z .  Inst . ,  2 0 ,  p . 67 .  



Orocrambus pervius Meyrick, 1 9 1 2 ,  Trans . N .Z . Inst . ,  44, p . 1 1 8 .  (Syn . 

Bleszynski & Collins , 1 962 ) 

I choose as lectotype a syntype· ·m in CMNZ , author ' s  prep . �GJ, labelled 11Arthur ' s 

Pass New Zealand 3 , 0001 25/1/83 RWF, Crambus catacaustus" 4 other syntypes in 

British Museum (Natural History) have the same label data . 

Lectotype m (Dr . S .  Bleszynski ) in British Museum (Natural History) and 1 

paralectotype labelled 1 1L . Wakatipu New Zealand GVH. 2 . 1 1 . Orocrambus pervius11 • 

Checked against catacaustus by Dr . S .  Ble szynski . 

EXTERNAL CHARACTERS (Slide 4) : Detailed descriptions by Meyrick ( 1 888; 

1 91 2 ) . Coloured illustrations by Hudson ( 1 928 , Plate XX ,  figs . 24 m ,  25 m ) , 

and abbreviated descriptions.  Wing span 21 -2� mm (both sexes ) . A larger 

insect than O .aethonellus , but best separated with certainty by an examination 

of genitalia . Female frenulum triple , but with two elements occasionally 

partly fused for about basal t.  Eye diurnal type . 

MALE GENITALIA (Fig . 45 ) :  As for generic and subgroup description except : 

Arms of vinculum about i-� uncus ; saccus apically truncate � slightly 

excavate ;  sacculus with small flange ; gnathos tapered, point ed ;  aedoeagus 

stout , 2!-2� uncus , length to median breadth ratio 6-7 : 1 ,  dorsal midline s�r6ng 

with 45° sinistrad torsion towards apex , and with a simple thorn in this line 

·1 s from apex . 
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FEMALE GENITALIA (Fig . 1 33 .  From topotypic female ) : As for generic descript ion 

except : Eighth abdominal tergite fusing dorsolaterally with ostium bursae , 

twice as wide at fusion as in . dorsal midline . Anterior apopophyses  repre sented 

only by vestigial projections on the anterior margin of the eighth tergite in the 

lateral midlirn s .  Eighth sternite represented only by two small chitinised 

spots in the membrane between the anal papillae and the lamella postvaginalis . 

Ductus bursae 3-3� length of anal papillae , caudal � strong , with ventral pleats 

between � and � from ostium . Ostium bursae a simple dorso-ventrally compressed 

funnel .  Corpus bursae with two large oval signa . 

LARVA: Not known . 



HOST PLANTS : Not known, pos sibly red tussock, Ch.rubra or some alpine bog plant . 

DISTRIBUTION ( Fig . 228) South Island of New Zealand, associated with bogs . 

Adult flight period December to early March .  

MATERIAL EXAMINED : 91  m .  41+-f . · 

Arthur 1 s  Pass , 3 , 000 ft . :  1 m . �� ( lectotype ) ,  25 . 1 . 1 883 , CM, R .W .  Fereday; 

3 . m .  CM, 1 . f .  ED , · 1 .2 . 1 5 ,  G .  V. Hudson; 1 m .  BDA, 7 . 2 . 1 5 ,  DM, C .E .  Fenwick; 

1 m. 1 f. 1 7. 1 . 20 ,  ED , A. Philpott ; 1 m.  Feb . 1 920, CM, G .V .  Hudson; 

1 3  m. 2 f .  7�21 . 2� ,  AM, · C .E .  Clarke ; 8 m .  1 f .  CM , 1 2  m. 1 f .  ED , 6-9 . 2 . 26 ,  

S .  Linds.�y; 4 m .  23 . 1 . 28 ,  ED ,  S .  Lindsay; 2 m .  �. BDM,  2 2 . 2 .40 ,  DM, 

J .T .  Salmon; 4 m. 1 f .  Mili' 25-28 . 1 2 .40 ,  CM, S .  Lindsay; 1 f. 2 . 1 .43 , ED , 

E .S .  Gourlay . 

Billow Mountains : 1 m.  20 . 1 . 20,  ED , A .  Philpott . 

Bold Peak: 2 m .  BDK, �' 1 f .  �' DM, 1 f .  ED , 1 1 . 2 . 1 3 ,  G .  Howes ;  

1 m .  BDN, . 1 f .  BDC , 1 0 . 2 .43 , DM, G .  Howes . 

Cascade Creek, Angelus Basin, 5 , 700 ft . :  1 m .  9 . 2 . 64, FRI , J .S . Dugdale . 

Gordon' s  Pyramid: 1 f .  2 . 3 . 27 ,  ED , A .  Philpott .  

Homer : 1 m .  BDB,  28 . 1 2 .41+, DM, G .  Howes .  

Hump Range : 2 m .  28 . 2 . 1 9 ,  ED , A .  Philpott . 

Iron Hill 4,300-5 , 300 ft . :  4 m .  5 f .  8-9 . 2 .66 ,  FRI , J . S . Dugdale . 

Keplef. Mountains : 1 m .  3 . 1 . 25 ,  AM, C .E .  Clarke . 

Key Ridge , Ailsa, 3-3 ,500 ft . :  9 m .  4 f .  1 1 . 1 . 66 ,  FRI , J .S . Dugdale . 

Key Summit : 1 m . �' 22 . 1 2 .44, DM, J .T .  Salmon.  

Lake Sylvester Track: 1 f.  1 1 . 2 .66 ,  FRI , J .S . Dugdale . 

Mt . Arthur, 4 , 000-4, 500 ft . :  1 m .  1 f .  1 4 . 1 . 22 ,  3 f .  2 . 2 . 23 ;  ED , A .  Philpott ; 

2 m .  1 f .  2-3 . 1 0 .3 6 ,  ED , G .V .  Hudson, 3 m .  CM , 1 f .  ED , 27-28 . 1 .41+, G .  Howes .  

Mt . Arthur Tableland, 5 , 000 ft . :  1 m .  28 . 1 . 24, CM, S .  Lindsay. 

Mt . Burns : 1 m .  BDJ , 23 . 1 . 1 4, DM, G .  Howe s ;  3 m .  1 f .  1 4·22 ;1 .! 1 6 ,  ED , 

A .  Philpott . 

Mt . Crystal Ridge , 4, 500-5 ,900 ft . :  2 m .  8 f .  1 4. 2 . 66 ,  FRI , J.S . Dugdale . 

Mt . Gertrude , �rier Stream, 3 , 700 ft . :  1 f .  BDE , 1 6 . 1 . 63 ,  FRI , J .S . Dugdale . 

Mt . Luxrnore , 3 , 500 ft . :  1 m .  BDG, 5 f.  FRI ,  J . S .  Dugdale . 

Nuggety Peak, 5-5 , 2 00 ft . :  1 m .  1 3 . 1  . 65 ,  BRI , J.S . Dugdale .  
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Red Hills : 1 4- .  1212!'. 1 0.2 .64,  FRI , J.S . Dugdale . 

RE�� : No consistent differences were found in either male or female 

genitalia of pervius and typical catacaustus forms . Slight variation in 

proportional size of structures was noted from specimen to specimen, but 

this variation was found in both forms . Meyrick separated pervius from 
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catacaustus primarily on it s constricted white forewing fascia . Hudson ( 1 951 ) ,  

doubted the specific distinctness of pervius , and in the long series examined 

in this study I found a complete range of intermediate s .  J .S . Dugdale 

( pers . comm. ) mentions that the pervius form appears to predominate in the 

Mt . Arthur region , but there are also typical catacaustus specimens from 

this locality in the Canterbury MuseQm collection. Both forms have been taken 

together at Arthur ' s Pass and the mountains around Lake Wakatipu . I therefore 

find no grounds at this stage to give pervius even subspecific rank. The 

constriction of the fascia generally ( although not invariably)  occurs in small 

dark male s .  The syntypic specimens were first examined by Dr. S .  Bleszynski 

some years ago , and E_ervius was published as a synonym of catacaustus in the 

catalogue of world Crambinae by Bleszynski and Collins ( 1 962 ) .  

In the phylogenetic scheme set out in this work O . catacaustus is  

more closely related to O .aethonellus than to  any other species .  

Orocrambus dicrenellus (Meyrick) comb . nov. 

Crambus dicrenellus Meyrick, 1 882 , New Zealand Journal of Science ( Dunedin) ,  

1 ,  P •  1 87 .  

Crambus dicrenellus Meyrick, 1 883 , Trans . N .Z . Inst . ,  1 5 ,  p .  22 . 

Lectotype m and paralectotype m .  (Dr .  S .  Ble szynski ) in British Museum 

(Natural History) , slide BM Pyral 7983 . Labelled "Mt . Hutt New Zealand /1/81 

RWF; Crambus dicrenellus" . 

Probable syntype m .  in CMNZ , author ' s  preps AGX , AGY , labelled "Mount Hutt , 

5 . 1 . 68 RWF Crambus di crenellus n , sp . "  and "Drayton Station (Mt .  Hutt ) 5 . 1  . 68 

RVfl!"' Cram bus dicrenellus n,  sp . "  



EXTERNAL CHARACTERS ( Slide 5 ) :  Coloured illustration by Hudson ( 1 928, 

Plate XX ,  fig . 1 8  " f . "  ( although the female i s  not known) and abbreviated 

description. Both the description by Hudson on p .  1 64 and the more detailed 

description by Meyrick ( 1 883 ) can be assumed to include O .philpotti as well . 

Separated at once from the very similar O .paraxenus by the conical frons of 

the latter . Best separated from O .philpotti by examination of genitalia . 

Wing span of male 29 - 33 mm .  

MALE GENITALIA : ( Fig . 46 compared with probable syntype in CMNZ and with 

lectotype drawing by Dr . S .  Bleszynski ) :  As in generic and species group 

description except for following : Arms of vinculum % uncus , saccus tapered, 

with "keel" of Philpott ( 1 929 ) .  Costa of valve flanged ,  dorsal margin about 

3 7 4 - e uncus . Gnathos tapered, pointed, e qual to uncus . Aedoeagus apically 

dilate , 2% - 3x uncus , length to median breadth ratio 1 1 -1 2 : 1 , dorsal midline 

strong, terminating in a sigmoid spear-shaped apical spur about * total length 

of aedoeagus . 

LARVA : Not known. 

HOST PLANTS : Not know�, but possibly Chionochloa australis .  

DISTRIBUTION ( Fig . 2 29 ) :  Alpine and subalpine tussock grasslands of the 

central South Island of New Zealand to 4,·ooo ft . Adult flight period 

November to February, but .no . December records presently known . Records 

given by Hudson ( 1 928 , p .  1 64 include O .philpotti and should be ignored . ) 

MATERIAL EXAMINED : 1 5  m .  

/ 

Ball Glacier :  

Ben Lomond: 

1 m.  fl!, DM, 2 m .  BGA , llli:f_, CM, 2 m.  ED , 7-1 4.2 .29 , A.  Philpott . 

1 m.  FFS , 25 . 1 1 . 1 2 ,  DM, A .  Philpott . 

Jack' s Pass ,  Hanmer :  1 m.  BGE , 8 . 2 .31 , CM, S .  Lindsay . 

Mt . Cook: 2 m.  ABA, BGB, CM, 3 m.  ED , 8-1 4.2 . 29 ,  A .  Philpott . 

Mt . Hutt , Cant . :  2 m.  ill' !f:X, 5 . 1 . 1 879 , CM, R .W. Fereday.  

Sedgmere , 3 ,550 ft . ,  Nel . : 1 m.  DGB , 1 5 . 2 . 66 ,  FRI, J . S .  Dugdale . 

REMARKS : Every series of Crambus dicrenellus examined by me in the New 

Zealand museum collections contained a mixture of this species and O .philpotti . 
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When the specimens are in good condition t he two species can be distinguished 

at sight with a little experience . The forewing colour of O .philpotti is a 

rich lustrous bronze-yellow intermediate between the colour of D. oppositus 

and 0 .  heteraulus . The termen of the forewings in O .philpotti is slightly 

sinua.te , while that of O .dicrenellus is moderately convex , and the forewing 

c olour is dull glossy brown. 

Vfuile the female of O . di crenellus has yet to be collected, the males 

of dicrenellus and philpotti are quite distinct on genitalia characters , 

philpotti having a thorn at the dorsal apex of the aedoeagus . The drawing _ 

of the male genitalia by Philpott ( 1 929 , fig. 35 ) ,  labelled Crambus dicrenellus 

Meyr . is based on a specimen of O .philpotti . 

The distribution of specimens of O .dicrenellus is coincidental with 

the range of Chionochloa australis ( carpet grass ) shown by Burrows ( 1 967) , 

but Ch.pallens (midribbed snowgrass) , Ch . rubra (red tussock) and Ch.rigida 

(narrow-leaved snowgrass ) are also possibilitie s .  

In the phylogenetic scheme this species i s  placed closer to 

O . flexuosellus and O . horistes than any other spe cie s . 

Orocrambus flexuosellus (Doubleday)  comb . nov . 

Crambus flexuo sellus Doubleday, 1 843 ,  in Dieffenbach ' s  Travels in New Zealand, 

2 ,  P •  289 . 

Syntype m .  in British Museum (Natural History ) , labelled "New Zealand 42 -55" . 

EXTERNAL CHARACTERS (Slide 6 ) :  Detailed description by Meyrick ( 1 883 ) ,  

coloured illustration by Hudson ( 1 928, Plate XX fig . 31 ) and abbreviated 

description, photograph by Gaskin ( 1 966 , Plate 1 8 ,  fig . 1 ) . Female frenulum 

triple , eye nocturnal type . Easily separated from all other members of the 

genus so far known by the dark costa of the forewing and the dark subterminal 

markings interrupting the white forewing fascia . Wing span 1 9  - 26 mm. (both 

sexe s ) . 

99 

MALE GENITALIA (Fig. 47) : As for generi c and species group except for following : 

Arms of vinculum about t uncus ; saccus tapered; co sta of valve with flange , 
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dorsal margin about i uncus .  Sacculus with very small flange . Gnathos 
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tapered, pointed , equal to uncus . Aedoeagus 3-3-.lx uncus , length to median 

breadth ratio 1 0 : 1 , dorsal line strong from apex to t, with subapical thorn 

dorsad . 

FE��LE GENITALIA ( Fig . 1 34) : Eighth abdominal tergite fusing dorsa-laterally 

with -ostium bursae , half as wide again at fusion as in dorsal midline . Eighth 

sternite a weak lunate plate . Ductus bursae about 8x length of anal papillae , 

chitinised to �' with reverse loop at �' ductus seminalis joining at �. Ostium 

bursae narrowed at mouth, with exaggerated dorsal lip , ostiolar pouch swollen, 

general appearance of ostiolar region vase-shaped ( urceolate ) .  

with two oval signa nearly equal in size . 

Corpus bursae 

EGG: Figured by Hudson ( 1 928, Frontispie ce , fig .  �) . Oblate , 1 1  - 1 7  

vertical ribs,  0.40 - 0.45 x 0 . 28 - 0.32 mm, creamy yellow when first laid, 

turning pinkish about 24 - 35 hours after being laid and vermillion after 4 - 7 

days . First described by Watt ( 1 914) . Duration of egg stage 9 - 20 days 

between October and February, 24 - 29 days in July, ( not ��er controlled 

conditions ) .  Infertile eggs do not undergo the above colour changes .  About 

one third of the way through the period of development the orange colour deepens 

to one side near the waist of the egg . This is the embryo becoming large and 

distinct enough to be visible through the shell . About half way through the 

development period the embryo becomes detached from the wall of the egg except 

in one small lateral area . This may approximate to the st�ges F-G shown for 

the dragonfly Catopteryx by Imms ( 1 946 , after Ti[yard and Brandt ) ,  but the 

embryology of O . flexuosellus has not been studied in detail in this work. After 

two thirds of the development of O .flexuosellus through the egg stage is complete , 

two approximated dark brown patches become visible . These are the lateral halves 

of the head capsule . Shortly before hatching a third can be seen, this is the 

pigmented prothoracic shield . At about this stage the last of the pigmented 

yolk is absorbed by the larva , leaving only some transparent fluid . This is  

taken up about twelve hours before emergence .  
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HATCHING BEHAVIOUR : Some movement of the larva may be seen up to two days 

b efore emergenc e ,  but in the last six or so hours movement of the he ad is 

almost continuous . In 1 8  batches ( each containing 27  - 65 fertile eggs ) of 

this spe cie s maintained under uncontrolled conditions , all hatching took place 

between 0700 hours and 1 200 hours , with 1 3  batche s completing their emergence 

before (800. In 3 batche s some hatching which did not occur on the first day 

t ook place in the same period on the following day . In no batch did hatching 

take place over a longer period than two days . The larva opens a hole in the 

wall of the shell with a diagonal slicing movement of the mandible s .  This hole 

is usually on the " shoulder" of the curve of the oblate egg , but may occasionally 

be lateral . The newly hatched larva is sluggish for 1 - 2 hot�s after hatching, 

but begins to feed 3 - 4 hours after freeing itself from the she ll .  The 

eggshell is not consume d .  Some larvae have difficulty : dive sting themselves 

of the empty shell which remains firmly clipped arotmd the last three or four 

abdominal segment s .  One larva was seen t o  remain i n  this condit ion until the 

skin of the first instar was cast 8 days after hatching . 

LARVA : (Fig .  207 , head capsule ; fig . 21 5 ,  fourth instar; fig�. 21 6 ,  final 

( sixth ) instar ) : Length of final instar larva 1 2  - 1 8  mm ,  moderately stout , 

greenish grey with dark grey pinacula . Head dark brown with pale adfrontalia, 

so that there appears to be a large Y marking , much broader than in any other 

spe cies  so far examined .  Prothorax : having we ll developed shield dorsally, 

strong in 5th and 6th instars ; 12 cephalad to 11 . Me sothorax and Metathorax : 

11 longer than 12 , D2 longer than D1 . Abdominal segment s :  On A1 , 2 ;  D1 

longer than D2 , 11 dorsal to 12 , SV2 more than twice SV1 , SV3 . On A3-6 ; 

SV2 dorsad to SV1 and SV3 . On A7; 11 nearly dorsad to 12 , SV1 ventra-caudad 

to SV2 . On A9 ; D1 , SD1 on common pinaculum . In 5th and 6th instar larvae 

only , the dorsal pinacula are continuous in the midline . In prior instars 

they are separate .  

DURATION OF LARVAL INSTARS : All larvae maintained at room temperature in small 

containers ,  c onditions not controlled ,  food changed every two days . First instar: 



8 - 1 2  days (O ctobe r-November ,  D e cember-January) ; 1 4 - 1 7  days (Fe bruary , 

March ) . Second instar : 1 6  - 22 days ( October-November ) ; 9 - 1 3  days 

(December-January , Fe bruary) ; 20 - 21 days (March-April ) . Third instar : 
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1 4 - 20 days ( October-November ) ; 1 1  - 1 5  days (De cember-January ) ; 1 3  - 1 7  

days (March-April ) . Fourth instar : 1 3  - 1 7  days (November , December-January , 

February ) ; 1 5  - 1 8  days (March-Apri l ,  April-May) . Fifth instar : S - 21  days 

(De cember, De cember-January , February , March, April ) ; 1 3  - 1 7  days (May) . 

Sixth instar : 1 6  - 23 days ( January , February ) , 1 4  - 29 days (March ) , 27 - 37 

days (April ) , 1 4 - 59 days (May) . 

LARVAL BEHAVIOUR : Initial fe eding behaviour ( from 3 to 8 hours after hatching ) 

i s  variab le . S ome larvae at once construct a rudime ntary shelter by pulling 

fragments of s o il debris and mo s s  le ave s toge ther with a few silk thread s . 

Other s  climb a gra s s  s tem and construct a similar slight shelter betwe en two 

leave s ,  and begin at once to eat shallow furrows in the epidermis .  The young 

larvae of thi s sp ecie s are polyphagous ; in culture s I have s e en them b egin to 

eat mo s se s ,  B� ( ? )  sp . ,  Bartramia ( ? )  sp . and Funaria hygrometrica without 

any he sitation, and also red c lover Trifolium pratense and white clover 

Trifolium repens , after searching around the container for up to 3 hours . I 

have reared this spe cie s through to the pupa solely on Funaria hygrometrica .  

Between 8 and 24 hour s after hat ching the larva reinforc e s  the silk walls of the 

ini£ial fragile structure , filling in the spa c e s  between the first thre ads and 

incorporat ing some fra s s  particle s ,  or in the case of tho s e  making tunnel s  in 

s oil debri s , handy-sized partic les of the latter as well a s  fra s s . Livi ng mo s s  

stems may al so b e  bent and woven int o  the structure a s  the chamber be come s more 

e labo rate . At about 72 hours after hatching the larva is completely enclo s e d  

b y  the chamber , which ha s a flexible opening a t  e ach end . The chamber i s  

extended as the larva grows , eventually becoming a tunnel up t o  four inche s long , 

wit h  the section of the tunne l  posterior to the larva be ing used as a re ceptacle 

fo r such fra s s  as is not incorporate d  into the wall s . Larvae which begin feeding 

be twe en two leaves cons truct a tunnel down the s ide of the gra s s  stem into the 
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s oil de bid s .  Larvae which be gin feeding in the soil litter construct a 

tunnel upwards be twee n  gra s s  stems , often incorporat ing two or more into the 

walls of t he tunnel .  The s e  tunne ls are very hard to find in s ample s ,  

re s embling strongly twi sted matted plant de bri s . Fifth and sixth i nstar 

larvae extend part of their tunnel down into the soil to a depth of 

approximately one to two inche s ,  cutting off and abandoning the older section 

fille d with fra s s . The base of the new tunnel ext ension is widene d and the 

wall construc ted s trongly with s ilk a nd s oil particle s .  This i s  the pupal 

chamb e r ,  and just pri o r  to pupat ion the larva cea s e s  feeding , retrea t s  i nto 

thi s basal chamber and s eals the connection with the upper part of the tunnel .  

At thi s  stage of it s life the larva be come s much darke r in co lour , and the 

thoracic s egment s hunche d and swollen, while the re st of the body be come s c on-

tracte d .  

No strict feeding pattern was observed i n  the captive larvae , although 

only at night did they actua lly leave their tunnels , and the n rarely comple tely .  

Larvae who s e  tunnels were in deep shadow would feed during the day ,  with only 

the head and thoracic segment s protruding . During the nocturnal fe e ding larvae 

attache d  s ilk thre ads in a loo s e  canopy over the upper entrance of the . tunne l . 

Where numbers of larvae o ccur close together the se canopie s gradua lly merge into 
e.spe,· • •  t, 

a " web" , which i s  eas;Lly vis ible in short turf,lwhen spangle d with dew sho rtly 

after dawn . 

PUPA : Medium to g o lden brown , 7 - 8 mm in length , spiracle s dark , s lightly 

rais e d ,  a bdominal setae small , unmodifi ed . Duration of pupal stage 1 3  - 1 9  days 

( January , February ) , 24 - 31 days (Apri l-May ) . 

DISTRIBUTION (Fig . 230) : North and South I s lands of New Z ealand , St ewart I sland . 

The dominant Oro crambus numerically in the s outhern part of the North I s land, 

and probably al so in all lowland part s of New Zealand. Become s le s s  common in 

dry pa stures and above altitude s of 2 ,000 ft . although taken up to 4, 1 00 ft . by 

J . S . Dugdale near Lake Sylvester . As well as the localities given in " material 

examined" section, thi s  species is very c ommon at Puketitiri and Haumoana in 
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i s .f.h• 
Hawke s Bay district (T .H .  Davie s ,  in litt . ) . Adult flight period

1{ �nd o f  

September t o  Jw1e , apparently ( judging b y  breeding re sult s ) with any given 

populat ion producing only two complete generat ions per year ! · . . i  · �·.}:. r:;:,:� :�_�:�1 i;.; ·:-r - -.-: 

, . . . ·'·· 
. ,. , J  :. · ' ·' . Re sult s o f  MV trapping at Ma ssey 

University between 1 965 and 1 968 are given in t able 4 , re sults of trapping 

w it h  a 1 00 watt tungsten bulb at Highbu� on the we stern side of Palmerston 

North in the same period in table 5 , result s of MV trapping at Winchmore , 

South Canterbury , at Lincoln Colle ge ,  Canterbury , at .Manutuke , Gisborne , and 

at Kaikohe , Northland in table 6 • 

Oct . 

1 965-6 . 1 63 

1 966-7 71 0 

1 967-8 1 696 

Table 4 

Re sult s of MV trapping for O . flexuo se l lus 

at Mas sey University using 1 25 watt bulb , 

total operation . 

Nov . Dec . Jan . Feb . Mar . 

801 3 5992 1 552 2509 5675 

5220 7625 1 578 2609 20502 

5 61 4 2590 294 91 96  28400 

Table 5 

Re sult s of 1 0q watt tungsten bulb trapping 

Apr .  

1 925 

9329 

4350 

at author' s home , Highbury, Palmerston North, 

t otal operat ion . 
j 

Oct . Nov . Dec . Jan . Feb . Mar . Apr . 

1 965-6 221 684 1 080 1 41 577 1 673 538 

1 966-7 1 09 875 407 92 207 2(40 1 344 

1 967-8 355 3503 996 1 49 402 3968 482 

May Jrme 

1 03 1 0  

669 1 5  

581 31 

May Jrme 

33 1 

63 0 

1 8  0 

July 

0 

2 

0 
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Table 6 

Re sults of MV trapping for O . flexuo sellus at 

Winchmore Irrigation Re search S tation (Department 

of Agriculture ) Cant erbury; Lincoln College ' 

Canterbury; Manutuke Agricultural Re search Station, 

Gisborne ; and Gras slands Division of DSIR ,  Kaikohe , 

, Northland , in 1 966-7 .  

O ct . Nov . Dec . Jan. Fe b .  Mar . Apr . May June 

Winchmore 1 95 1 1 81 1 1 1 2  381 1 1 20 1 1 6  0 0 

Lincoln 1 2  529 71 4 454 614 663 1 67 21 0 

Manutuke 1 67 829 141 23 55 1 1 9  0 0 0 

Kaikohe 0 1 1  0 2 23 1 3  1 7  0 0 

Further information on the adult flight period of this species has 

been given for We llington by Gaskin ( 1 9&� . ;  a ;  b ) , fo r Paiaka by Cumber ( 1 951 ) 

and for the Cass district by White ( 1 963 ) .  

FLIGHT BEHAVIOUR: Flight behaviour wa s s tudied in the garden at my home in 

Palmerston North in the summer of 1 965-6 . O . flexuo sellus may be seen flying 

dur ing the day, but by and large is a crepuscular spec ies . During the day both 

male s and female s roo st in tree s ,  shrubs and large herb s bordering grassy areas . 

Although the species can be beaten from almost any plant offering shelter during 

the main flight periods , narrow-leaved plant s ,  such as the cultivated Asclepias , 

Pinu s spp . , Juniperus spp . ,  Cupre s sus spp . and large shrubs of the family 

Compositae are parti cularly favoured . Relatively few individuals remain among 

the grass if it has been cut short , relatively more if it is long and uncut . 

Sub j e ctive observat ion suggests that a large enough fraction of the population 

in a given area could be in " roosts" to seriously affect the validity of sweep-

nett ing methods carried out in pasture , as for example those of Cumber and Eyle s 

( 1 961 ) ,  to e stimate the relative abundanc e of this spe c ies . 

Some of the drawbacks of light trapping as a method of estimating 

population size and studying the flight behaviour of Lepidoptera and other 

insects are cons idered by Southwood ( 1 966 ) .  On 27 Fe bruary 1 966 I studied 

the flight behaviour of O . flexuosellus both by light trapping and by direct 



observat ion ,  supplemented by sweep netting. 

After dark�weather conditions were very mild and i overcast , 

with a partly veiled moon , air temperature of 65� at sunset , no rain, and a 

light westerly wind . Sunset was at 1 900 hours . The wind conditions were 

ident ical on each side of the hous e ,  the air stream crossing both front and 

baclc lawns parallel to the house . Moths coming to a 1 00 watt tungsten bulb 

at the front of the house were collected at 1 5  minute intervals , taken from 

the trap , killed and sexe d .  The re sult s are shown i n  table 7 , and suggest 
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that the males are initially attracted in larger numbers than females ,  t hen for 

a short time female s predominate ,  and finally both sexe s are attracted in 

approximately e qual proportions but progre ssively smaller numbers as the night 

draws on . 

Table 7 

Re sult s of light trapping for O . flexuo sellus at 

Palmerst on North on 27 Fe bruary 1 966 ; moths counted 

and sexed at 1 5  minute intervals .  Sunset at 1 900 hours . 

Time intervals 

1 930 1 945 2000 201 5 2030 2045 21 00 21 1 5  21 30 2 1 45 2200 

male s 2 9 1 2  1 0  8 4 6 4 2 1 1 

female s  0 1 2 5 1 6 3 5 6 1 0 1 

The study made by direct o b servation showed that this proportional 

difference in the sex ratio being attracted to the light was at least in part 

due to different activity by the sexes at different time s .  Observations after 

dark were made using a torch with a red gelatin filter and a net .  

Sporadic activity was noted as early as 1 525 hours on this day . 

Spe cimens of O . flexuo sellus flew up from the lawns at irregular intervals , 

usually flying directly int o  the neare st bordering shrub . Where the landing 

po sit ion was accurately marked the spe cimen was collected . Fourteen specimens , 

6 male s and 8 female s were collected in this way, and all the female s were 

unfertilised (no spermatophore s in corpus bursae ) . The partially flaccid 
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condition of the wings of three males showed that they were fre shly emerged . 

In one case the initial point of flight was carefully not ed and the pupal cas e  

found lodged within the opening of the pupal chamber . 

Active flight , as oppo s e d  to this sporadic flight associated with 

emergence , began at about 1 91 0 , le s s  than a quarter of an hour after s uns e t . 

The type of flight obs erved wa s a wild zig-zagging flight from two t o  perhap s  

thirty f e e t  above the ground . Only a small percentage of the sp ec imens known 

to be roo sting in various shrub s bordering the lawn were seen to take off to 

participate in thi s flight . Eleven sp e c imens were netted on the wing ; 9 

male s and 2 female s .  Copulat ion wa s seen 4 times ,_ the paim fluttering down 

into herbage . One such pair was c ollected and pre served in copula . 

flight i s  thus a s sume d to be at least in part the mating flight . 

Thi s e arly 

At the same 

time some spe c imens were t aken from flowers , usually Compo sitae , where they 

were feeding . All these spe cimens ( 8  taken) , were worn and tattered male s .  

By 1 930 many more spe c imens were flying t o  flower s ;  between 1 930 and 1 935 

1 2  specimens were netted on flower heads and s exe d ;  all but one were mal e s . 

At 1 935 a few spe cimens were no ted making slow z ig-zag flights over 

the back lawn , with fre quent stop s .  At thi s t ime , immediately prior t o  

s ervicing the light trap at the front o f  the house , I examined two Asclepias 

which had be e n  the ro o st plants for 7 and 1 0  O . flexuo sellus re spectively .  O nly 

one moth was pre sent on the first plant , and two on the second . Both were 

agitate d ,  one walking and the othe r  two c leaning antennae . At 1 950 I returned 

to the back lawn and swept 32 specimens with the net . The number was not c ounted 

at the time , for economy of time the net was folded into a polythene bag and a 

s e cond net taken up for us e .  All 32 sp ecime ns were found to b e  female s .  

Further sporadic sweep-netting b etwee n  2005 and 2025 produced 1 9  more moths from 

the lawn , all but one female s ,  but the density of moths flying over the lawn 

declined drast ically in thi s latter period . One female , observed at clos e  range , 

was s ee n  t o  drop two e gg s  while sitt ing on a gra s s  blade . The 32 moths captive 

in the net were later found to have ovipo sited freely .  After 2025 very few moths 

were obs erved c ro s sing the lawn ; although many were crawling over flower heads • .  



Of 7 sweep-netted on the lawn between 2035 and 2040,  4 were males and 3 

females .  Twelve taken from flower heads between 2050 and 2055 consisted 
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of 7 males and 5 females .  Thus the pattern of male feeding and female 

oviposition flight had broken down �y this time . At 2005 the number of moths 

in the roost plants had risen to 5 again, 2 in the first and 3 in the second .  

These numbers continued to  rise as the evening progre ssed; by 2 1 05 the first 

bush contained 6 specimens and the second 1 2 .  These numbers were still co�stant 

when the two bushes were examined for the last time at 2300 hours . 

The results of this study suggest the following relationship of flight 

to light trapping : there is an initial flight beginning about ten minutes after 

sunset , when mating of freshly emerged females takes place . The flight seems to 

be a predominantly male one , and some males are engaged in feeding , not mating . 

Neither  sex seems to be vulnerable to tungsten light at this stage , possibly 

because the amount of residual light in the sky is still high enough to overcome 

the attracting power of the bulb . As the mating flight comes to an end and more 

insects take the wing , moving around the flower beds , the males become vulnerable 

to the light . The females are not at this stage , many of them engaged in the 

oviposition flight . As this flight activity declines at about 1 �  hours after 

sunset the proportion of females in the light trap catch rises sharply as they 

too become vulnerable to the light . After this both sexes are T�f.v�k t  \t , but 

by two hours after sunset the main flight is  over, moths are settling in the roosts 

again, and since they are not on the wing , the vulnerability of both sexes to light 

decline s almost to nil . Comparing the number of moths taken on the back lawn 

with the number taken in the trap on the front lawn, sugge sts very strongly that 

a tungsten light does not have a very marked "pulling power" for this specie s .  

It has been shown by other authors ( summarised by Southwood , 1 966) that the 

mercury vapour light has a greater disruptive effect on insect behaviour than 

tungsten light since it produces a far greater proportion of it s light in the 

ultraviolet . This explains the great discrepancy, at least in part , of the 

numbers of specimens of this species taken by trapping at Massey University and at 

my home . Little evidence on the life span of the adults in the wild is available . 
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No spe c imens taken from the MV trap at Massey could be kept alive more than 3 

days , probably as a re sult of permanent damage caused by several hours exposure 

to the heat inside the receptacle . Cage-bred individuals fed by sugarwater 

�oaked int o cotton wool pellets were maintained for up to 1 8  days , although loss 

of co-ordination was noted 3 - 4 days before death . 

HOST PLANTS : Although this spe cie s  has long been considered one of the most 

common lowland spe cie s of New Zealand Lepidoptera (Hudson, 1 928; Cumber ,  1 951 ; 

Gaskin , 1 964) , only three bri ef observations have been made on the life history 

prior to this study. Kelsey ( 1 957 ) and Cumber and Eyle s ( 1 961 ) reported that 

the larvae tunne lled through grass roots and soil , while White ( 1 963 ) reared some 

adult s from pupae found in the bases of un-named tus socks . None of the se workers 

gave de scriptions of the larvae found and bred .  

I have found larvae o f  O . flexuos ellus feeding o n  the following grasses  i n  

the wild state ;  Poa annua L . , Dactylis glomerata L . , Phleum pratense L . , and 

Fe stuca rubra var . comutata . Gaudin, and on the mo ss Ceratodon purpureus.  In 

captivity the spe cie s  feeds readily on Funaria pygrometrica , � ( ? )  sp . ,  

Bartramia ( ? )  sp . ,  Agro stis tenuis Sibth . and Alope curus pratensis L .  

MATERIAL EXAMINED :  225 m .  1 01 f .  

Akaroa ,  Cant . : 1 m .  Jan. 1 872 ; 1 m .  5 .2 . 1 878; CM, R .w . · Fereday . 

Aramoho , Wanganui : 1 m .  6 .5 . 22 ,  ED , J . G .  Myers . 

Arapawa Island , Marl . :  5 m .  3 f .  9 .5 . 63 ,  GC , D .E .  Ga skin, M .W .  Cawthorn . 

Auckland : 1 m .  1 f .  2 . 1 0 . 1 8 ,  ED , A .  Philpott 

Castlepoint , Wairarapa : 1 1  m .  4 f .  28 . 1 2 . 63 ,  GC , D .E • .  Gaskin. 

Christchurch: 3 m. no date ; 1 m .  1 6 . 2 . 1 867, CM, R .W .  Fereday; 1 m. 1 7 .3 .36 ;  

2 m .  2 . 1 � .39 , CM , S .  Lindsay . 

Dunedin : 1 m .  24 . 2 . 06 ;  1 m .  4 . 1 2 . 07;  ED , A .  Philpott . 

Ea st Cape : 2 m .  5 . 1 0 . 64, GC , D .E .  Ga skin . 

Featherston: 2 m .  3 f .  4.4 . 65 ,  GC , D .E .  Gaskin . 

Hurworth, Tar . : 1 m .  7 . 1 1 .66 ,  GC , D . E .  ·Gaskin . 

Kaikohe , Nrthld . :  3 m .  1 f .  March 1 966 , GC , Grasslands , DSIR .  

Kaingora : 1 m .  1 2 . 1 2 . 09 ,  ED , G .  V .  Hudson . 

Kapiti Island :  2 m .  2 f .  1 2 . 2 . 66 ,  GC , D . E .  Gaskin . 

Ka�ori , Wellington : 5 m .  4 f .  7 · 3 -64,  GC , D .E .  Ga skin . 
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Key Ridge , 3 , 3 00 ft . ,  Nel . : 1 m .  1 1 . 1 . 66 , FRI , J . S .  Dugdale . 

Lake Paringa , S .We stland: 3 m .  6-1 0 . 1 2 . 60, ED , J . I .  Townsend and P.R.  Kettle . 

Lake Sylvester Track, 4 , 1 00 ft . ,  Nel . : 1 m .  1 1 . 2 . 60 ,  FRI , J . S . Dugdale . 

Lake Tynnyso n ,  Nel . :  2 m .  1 6 . 2 . 66 , FRI , J . S .  Dugdale .  

Mahara , Nel . : 2 m .  25 . 1 2 .57,  ED, E .S .  Gourlay . 

Manaia , Tar . :  4 m .  2 f .  4 . 1 1 . 66 , GC , D.E . Gaskin, K. Fox . 

Manutuke , Gisb . :  7 m .  3 f .  Nov . 1 966 , GC , Agric . Station 

Mt . Egmont : 1 m. 1 f .  5 . 1 1 . 66 , GC , D .E . Gaskin . 

Mt • Hut t , Cant • : 1 m .  1 5  • 1 • 1 885 , CM , R .  W .  Fereday . 

Mt . Sugar Loaf , 2 , 000 ft . ,  Cant . :  1 m .  1 f .  28 . 2 . 62 ,  LC , E . G .  White . 

Napier : 4 m .  1 f .  7 . 1 . 65 ,  GC , D .E .  Gaskin.  

Nelson :  1 f.  5 . 5 . 20;  2 m.  8-9 . 1 1 . 2 0 ;  1 f.  1 6 . 1 1 . 20;  3 m .  29 . 1 1 . 20 ;  ED , A.  Philpot t ;  

1 m .  1 . 1 2 . 55 , ED , E . S .  Gourlay. 

Palmerston North : 8 m.  2 f.  5 .4 . 65 ;  22 m .  �' �' �' �' PD&,  �, �' 
f!21!, PDN,  PDQ , PDR , �' PDU , PDV , PDW , �' 1 7  f .  1 -9 . 1 . 66 ; 43 m .  22 . f .  6-20 . 2 . 66 ; 

37 m .  28 f .  �' �' �' PDM,  PDO ,  PDP, �' PDX , 6 - 1 8 . 3 . 66t GC , D .E .  Gaskin . 

North Tararua Range , 1 , 600 ft . :  2 m .  1 9 . 1 . 66 , GC , T . ' Crilly, D .E .  Gaski n .  

Pouakai Range , 1 , 500 ft . Tar . :  1 m .  7 . 1 1 . 66 , G C ,  D .E .  Gaskin . 

Oban , S tewart Island : 2 m .  Mar . 1 9 61 ,  DM , anon . 

Ohakune , 2 , 1 00 ft . :  1 m .  6 . 2 . 66 , GC , D .E .  Gaskin . 

Rotorua : 1 f .  20. 1 0 . 64 ,  FRI , W .A .  Hollaway . 

Owen River : 1 m .  23 . 1  . 5 7 ,  ED , E . S . Gourlay . 

Rihhonwo od Fan, 2 , 200 ft . Cass , Cant . : 1 f .  1 2 . 3 . 62 ,  LC,  E . G .  White . 

Riccarton : 1 m .  1 6. 1 2 . 1 864 ,  CM , R . W .  Fereday . 

Ruahine Range , 1 , 800 ft . :  4 m .  1 f .  1 6 . 1 . 66 , GC , D .E .  Gaskin . 

Sedgemere , 3 , 300 ft . Nel , : 1 m .  1 3 .2 . 66 , FRI ,  J .S . Dugdale . 

Sherry Valley , Nel . : 1 m .  4 . 2 .42 , ED , E . S . Gourlay . 

Reefton:  1 m .  1 7. 1 2 . 62 ,  FRI , J . S . Dugdale . 

Spreydon ,  Cant . :  4 m .  Dec . 1 9 1 9 ;  7 m .  1 1 -1 5 , 1 1 . 31 ; 3 m .  3 . 1 2 . 31 ; CM , S .  Lindsay. 

Stephe n ' s Island : 1 f .  1 4 . 1 . 33 ,  ED , E .S .  Gourlay . 

Sunnyside , Invercargill , S thld . : 1 m .  20.1 2 . 1 4, ED , A .  Philpott . 

Tinui , Wairarapa : 2 m .  Jan. 1 933 , GC , D .E .  Gaskin . 

Tisbury, Sthld . :  1 m .  2 . 1 2 . 1 2 ,  ED , A .  Philpott . 

Wainuiomata : 3 m .  3 . 2 . 63 ,  GC , M .W .  Cawthorn .  

Waiouru , 2 , 600 ft . :  5 m .  2 f .  3-4 . 2 . 66 , GC , D .E .  Gaskin . 

Wellington: 3 m .  1 2 . 1 . 09 ,  ED , G .V .  Hudson . 

Weraroa : 2 m .  1 5 .4. 1 7 , ED , G .V .  Hudson. 

We st Pla ins , Sthld . : 1 m 1 f .  no date , ED , A .  Philpott . 

We stport : 2 m .  23 . 1 .49 , ED , "E . K . "  

Winchmore , Cant . : 30 m .  1 5  f .  Feb .  1 966 , GC , R .  Lobb . 
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REMARKS : Phylogenetically O .flexuosellus is the sister species of O .horistes  

1 1 1  

which is  found only on t he Chatham Islands , and I have no doubt that the two specie s 

shared a common ancestor . The relationship is further discus sed in the section 

on O .horistes .  On the other hand O .flexuosellus shows quite a close affinity to 

O . dicrenellus , which might be regarded as a derivative from the common stock which 

has radiated into the alpine habitat , and also to O .haplotomus . The numerical 

succe ss of O .flexuosellus is due at least in part to the readiness with which the 

specie s has adapted to feeding on European grasse s .  I have no doubt that the list 

of host plant specie s will be extended when this specie s fu studied more thoroughly. 

The specie s is r8adily distinguished from any other on male or female 

genitalia characters, but externally worn specimens might be confused with 

O .vittellus or O .jansoni . However the former lacks the characteristic dark c osta 

of the forewing , and the latter has no forewing subterminal markings .  

Orocrambus fugitivellus (Hudson) comb .nov . 

Crambus fugitivellus Hudson 1 951 , Fragments of New Zealand Entomology, Wellington, 

1 951 , p .  99,  Plate IV , Fig . 2 

Holotype m .  in Hudson collection, Dom�nion Museum , Wellington, slide DM 1 60, 

labelled "McKenzie Country, Canterbury, Feb . 1 939 , R .D .  Dick , Hudson coll . 1 773 , "  

" Cram bu s fugitivellus holotype . "  

Three topotype m .  in EDNZ with same label data but apparently not examined by 

Hudson for his diagnosis . 

EXTERNAL CHARACTERS (Slide 7) : Description by Hudson ( 1 951 ) ,  and coloured 

figure ( see above ) . Wing span 1 8  - 1 9  mm (male .) This species superficially 

resemble s O . aethonellus and O .melitastes but can be recognised by the very slender 

Eye nocturnal type . Female unknown . forewings with acute apices .  
l:op ol�r� 

MALE GENITALIA (Fig . 4e/) : As for generic and species group diagnosis except : 

Arms of vinculum i uncus ; saccus parallel-sided , with truncate apex , Costa of 

valve poorly developed with only small flange , dorsal margin about % uncus . 

Sacculus not differentiated in c omparison with most specie s ,  but a very small 

flange is present . Gnathos tapered,  pointed, equal to uncus . Aedoeagus tapered 

apically, 1� uncus , length to median breadth ration 6i: 1 ,  with minute thorn dorsa-



dextrad at 1/1 6 from apex . 

LARVA : Not known 

HOST PLANT : Not known, but probably _a tussock grass specie s .  

DISTRIBUTION; ( Fig . 231 ) :  Known only from the McKenzie Plains , adult flight 

period February. 

MATERIAL EXAMINED : Holotype and 3 topotypes as above . 

REMARKS : Phylogenetically this species is probably close to O .aethonellus , but 

also shows affinities to O .horistes and O .flexuosellus . The exact position of 

this specie s  in the phylogenetic systematic scheme must remain provisional until 
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the female is availaQle for examination, but the male characters strongly suppol� 

the present placing . 

Orocrambus horistes (Meyrick) comb .nov . 

Crambus horistes  Meyrick, 1 902 , Trans . ent . Soc .  Land. , 1 902 , p . 276 . 

Lectotype m .  (Dr . S .  Bleszynski ) and paralectotype in Brit ish Museum (Natt�al 
History) labelled "Chatham Islands F ./0011 • 

\(Jo 
Parat--type m .  in CMNZ labelled " Crambus horiste s  Mey:rick" , "Paratype oot . E .  Meyrick 1 924" ·  

EXTERNAL CHARACTERS ( Slide 8 ) :  Detailed de scription by Meyrick ( 1 902 ) ,  abbreviated 

description by Hudson ( 1 92.S) .  __ , Female frenulum triple , eye nocturnal type . 

Wingspan 25 - 29 mm ( both sexe s ) . Shares with O .flexuosellus and O�jansoni a 

dark costal stripe . The dark subterminal forewing markings of O .flexuosellus 

are absent in O .horistes ,  or occasionally present very faintly as smudge s  in the 

white fascia . _ Forewing apices le ss acute  than in O .jansoni . 

Chatham Islands where O .flexuosellus and O .jansoni do not occur .  

Known only from the 

MALE GENITALIA (Fig . 49 ) :  As for generic and specie s group diagnosis except : 

Arms of vinculum % uncus ; saccus turned dorsad, parallel-sided for most of its 

length with bluntly rounded or truncate apex . Costa of valve flanged, dorsal 

margin about ! uncus . Sacculus not differentiated.  Gnathos tapered,  pointed 

or very slightly clubbed,  equal to uncus . Aedoeagus stout , truncate apically,  

2 - 2� uncus , length to  median breadth ratio 6-7: 1 .  Dorsal midline strong 
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from ap ex to ��  with very large thorn subapical , dorsad . 

FEMALE GENITALIA (Fig .  1 35 ) :  As for gene ric diagnosis except : Eighth abdominal 

tergite fusing dorso-laterally with o stium bursae , as  wide at fusion a s  in dorsal 

midline . Eighth sterni te· a weak oval plate . Ductus bursae 3� - 4x length of 

anal papillae , strong to �� narrowing at �'  joined by ductus seminalis at about 

i.  O stium bursae with .swollen pouch , forming a simple calathiform funnel . 

Corpus bursae with two moderate oval signa , e qual in . size . 

LARVA : Not known • . . 

HOST PLANTS : Not known, but thi s  specie s i s  s o  abundant on the Chatham Islands 
f-Ir, 

that it - can probably fairly safely be assumed that it has adapted t o  feeding · on 

a very s:i.ifdlar range of European grasses to · 0 .flexuosellus . · 

DISTRIBUTION : Gras sy areas of the Chatham Isla·nds only.  · . Flight period 

December and January . 

MATERIAL EXAMINED : 24 m .  1 0  f .  

Mangere Isla nd : 1 5  m .  �' 5 f .  �' 4-21 . 1 . 241 CM, ED ( 1  f . ) , C .  Lindsay 

Maunganui : 3 m .  CM , 1 f . ·  ED , 1 6 .  1 2  • 23 , C .  Lindsay . 

Ngaio :  1 m .  24. 1 . 24,  CM, C .  Lindsay . 

Pitt Island: 2 m. �' �' no date., DM , Mitchell coll . 

Wharekauri : 3 m .  4 f .  1 2 .  Dec . 1 923 - 21 Jan . 1 924, CM (3m . 2 f . ) , ED , { 2  f . ) ,  
C .  Lindsay . 

REMARKS : S ister specie s  of O . flexuose llus but distinct on external and · genitalia 

characters in both s exe s ,  ( see fig s .  4 7 and 49 fo r males , and figs . 1 34 and 1 35 

for female s } . 

Oroc.rambus mylites Meyri ck 

Orocrambus mylite s  Meyrick, 1 888 , Trans . N .Z .  Inst . ,  20, p .  67 . 

Lectotype m .  ( Dr . S .  Ble szynski ) in :�ritish Museum ( Natural Hi sto�) wit h 4 
parale ctotype s ,  labe lled "Mt . Arthur New Zealand 4, 800 ft . 1 7/1/8611 • 

EXTERNAL CHARACTERS ( Slide 9 ) :  Detaile d  de scription by Meyrick ( 1 _��8 ) ;  c oloured 

figure by Hudson ( 1 928 ,  Plate XX ,  Fig � 23 ) and abbrevia ted de s c�ipt i�n .  Female 

frenulum triple , very:, rarely';:rlo�ble . Eye diurnal typ e . Wing span 1 9  - · 25 mm 
•c. 
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(both sexes ) . The dark bluish brown forewings  with obscure greyish fascia 

distinguish this species  from any other yet lmown . 

MALE GENITALIA (Fig . 50) : As in generic and species group diagnosis except 

for following : Arms of vinculum about � uncus ;  saccus tapering to  rounded apex . 

Costa of valve flanged ,  dorsal margin about � uncus . Aedoeagus slender ,  

4 - 4tx uncus ,  length to  median breadth ratio: 1 5-1 6 : 1 , with long apical spur 

oval in cross-section arising ventrally and curving dorsad . 

FEMALE GENITALIA (Fig . 1 36 ) :  A s  in generic description except for following : 

Eighth abdominal tergite fusing dorsa-laterally with ostium bursae , about 1 �x 

as wide at fusion as in dorsal midline . Anterior apophyse s  represented by very 

short triangula r projections in lateral midlines of anterior margin of tergite . 

Eighth sternite a weak lunate plate . Ductus bursae about 5x length of anal 

papillae , strong to �' ductus seminalis j oining at �.  Ostiolar pouch not 

noticably s wollen, ostium bursae forming a wide , simple tapering funnel with flared 

mouth . Corpus bursae with a pair of unequal oval signa . 

LARVA: Not known. 

HOST PLANT : The restricted range of O .mylites to the mountain ranges of the 

Nelson Province is coincident with the range of Chionochloa australis ( carpet 

grass ) given by Burrows ( 1 967 ) .  That this is a foodplant of this species has 

been recently confirmed by a pupa found in the base of a clump of carpet grass by 

Mr .  J .S .  Dugdale , from which a female of this species was obtained (pers . comm . ,  

specimen in EDNZ collection) . 

PUPA : Only the above specimen is available , in rather broken condition, on which 

t o  base a description. Pupa dull brown, about 1 0  mm in length, with dark slightly 

raised spiracles ,  abdominal setae small , unmodified . 

recorded .  

Duration of  pupal stage not 

DISTRIBUTION (Fig . 232 ) :  Alpine z�ne of the Nelson Province south to the St . 

Arnaud Range , and extending into northern Marlborough, 3 , 500 ft . to 6 , 500 ft . 

Flight period December to February. 



MATERIAL EXAMINED : 78 m. 31 f .  

Blue Creek, Mt . Owen, 3 ,500 ft . :  2 m .  1 2 . 1 . 65 ,  FRI ,  J . S .  Dugdale . 
Cascade Creek, Angelus Basin, 5 , 000-7, 000 ft . :  4 m .  1 f .  CDM, 9 . 2 . 64,  FRI, 

J.S .  Dugdale . 
Cobb Hut , 3 ,500 ft . Nel , : 2 m .  7 . 1 2 . 62 ,  FRI , J . S .  Dugdale .  

Cuploa Basin, 4,650-5 , 200 ft . :  2 m .  1 f .  1 0 . 1 . 65 ,  FRI , J.S . Dugdale . 
Freehold Range , 4, 000 ft . :  5 m .  3 f .  31 . 1 2 .34, CM, S .  Lindsay . 
Howard Basin ,  5 ,500 ft . :  1 f .  ( ex pupa) 5 .2 .64, FRI, J .S .  Dugdale . 
Iron Hill , 4,200 ft . :  1 3  m.  2 f .  8-9 . 2 . 66 ,  FRI ,  J . S .  Dugdale . 
Island Lake , east ridge , 4,800 ft . Nel . : 2 m .  ODE , CDF, 3 f. CDH, fQd, �' 
6 . 1 2 . 62 ,  FRI , J .S . Dugdale . 
Lake Sylvester , 4 ,300-5 , 300 ft . :  3 m. 1 f .  8 . 2 .66 ,  FRI, J . S .  Dugdale .  

Lake Sylvester Track, 3 ,900 ft . :  1 m .  1 f .  1 1 . 2 . 66 ,  FRI , J . S .  Dugdale . 
Mt . Aorere , 5 ,000 ft . :  3 m .  CDP , 3 . 1 2 .62 , FRI , J .S .  Dugdale . 
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Mt . Arthur, 4-5 , 000 ft . :  1 f . �' no date , DM,  A .  Hamilton; 9 m .  3 f .  23 . 1 2 . 2 1 , 
ED , A .  Philpott ; 1 f . �' 1 6 . 1 .22 , CM, 2 m .  1 f . , 1 2 . 1 2 . 23 ,  ED , 1 m .  Jan .  1 924, 
ED ; A .  Philpott ; 1 m .  1 3 . 1 2 . 28 ,  ED , .1. f .  AM, E .S .  Gourlay . 
Mt . Arthur Tableland , 4, 000 ft . :  1 m .  5 . 2 . 1 898 , DM, G .V, Hudson; 1 f .  3 . 2 . 1 0 , ED , 

1 m .  1 6 . 1 . 22 ,  CM , A .  Philpott ; 1 f .  AGI , 24. 1 . 24 , CM, 3 m .  28 . 1 . 24 ,  CM, S .  Lindsay. 
Mt . Cedri c :  2 m .  1 8 . 1  .27,  ED , E . S .  Gourlay. 
Mt . Crystal ridge , 4 ,500-5 ,900 ft . :  1 m .  1 f .  14 .2 . 66 ,  FRI, J . S .  Dugdale . 
Mt . Owen ,  5, 250 ft . :  4 m .  1 3 . 1 . 65 ,  FRI, J .S .  Dugdale . 
Mt . Peel , Nel . :  3 m . , ED , 2 f o  CDC,  CDD , DM, 28-31 . 1 2 . 1 2 ,  A .  Philpott and A.  Hamilton. 
Mt . S t .  Arnaud , 4 ,000 ft . :  2 m .  30. 1 2 . 33 , CM, S .  Lindsay.  
Nuggety Basin ,  Mt . Owen ,  5 , 200 ft . :  1 m .  1 f .  1 3-14 . 1 . 65 ,  FRI , J . S .  Dugdale . 
Travers Range , Speargrass Ck, 5 ,400-6, 000 ft . :  8 m .  �' �' CDO , 5 f . �' CDI ,  
4-6 . 2 . 64,  FRI , J . S .  Dugdale . 
Wairou Mountains , Mt . Iris Ridge , 4, 000-6 ,500 ft . :  2 m .  1 6 .2 . 66 ,  FRI ,  J . S .  Dugdale . 

REMARKS : Near· -..horistes and a.ethonellus , but showing more relatively apomorphic 

characters in the male genitalia . Of all the species in this subgroup I find that 

O .mylites  has most phylogenetic aff�nity to  the species of  subgroup 2b ,  where the 

slender apical spur of the aedoeagus has been developed in all 4 species .  

Orocrambus haplotomus (Meyrick) comb .nov . 

Cram bus haplotomus Meyrick, 1 882 , New Zealand Journal of S cience .  

Crambus haplotomus Meyrick, 1 883 , Trans . N . Z . Inst . ,  1 5 ,  p .  23 . 

Lectotype m .  (Dr . S .  Bleszynski ) in British Museum (Natural Histor�, labelled 
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"Lake Wakatipu New Zealand /1/81 RWF . "  (Abdomen missing ) . 

EXTERNAL CFARACTERS ( Slide 1 0) :  Detailed description by Meyrick ( 1 883 ) ,  

coloured illustration by Hudson ( 1 928 , Plate XX ,  Fig.  7 m . ) ,  and abbreviated 

de scription. Frons conical, e ye nocturnal type,  female frenulum triple . Wir� 

span 1 9  ... 28 mm (male ) ,  25 - 30 mm ( female ) .  This specie s  has a distinctive 

yellowish ground colot� which is e�sily recognised but difficult to describe . 

Lacks white median streak on the dorsal surface of the thorax common to most 

pale species of Orocrambus . Dorsum of forewing slightly concave . 

MALE ' GENrrALIA : ( Fig . 51 ) :  As for generic and species group description except 

for the folla.v ing : Arms of vinculum about -i uncus ; saccus parallel-sided for 

proximal �, tapering t o  rounded apex , with 11keel11 • Costa of valve flanged, 

dorsal margin 1i - 1 �cus . Sacculus not differentiated. Gnathos tapering , 

bluntly pointed , equal to uncus . Aedoeagus 3i - 3-ix uncus , length to median 

breadth ratio 1 1 -1 2 : 1 , with simple strong subapical thorn 45° dextrad . 

FEMALE GENrrALIA (Fig . 1 37) : As for generic description except for following : 

Eighth abdominal tergite fusing laterally and diagonally with ostium bursae , with 

ventral ends drawn into protrusions or 11wings11 fused with ventro-lateral walls of 

ostium below the line of the tergite . Eighth sternite a strong lunate plate . 

Ductus bursae 6x length of anal papillae , chitinised to i, spirally pleated from 

*' to i-, with an asymmetrical pouch sinistrad at base of spiral, pigmented with a 

few sclerotised spots , ductus seminalis joining ductus bursae at !·  Ostium a 

broad tapering funnel with exaggerated dorsal lip . 

unequal oval signa . 

Corpus bursae with two 

LARVA : Not known. 

HOST PLANT :  Not known . 

DISTRIBUTION (Fig . 233 ) :  Hudson ( 1 928 ) claims that this specie s occurs in the 

Castle Hill area near Arthur 1 s Pass , but these specimens cannot be traced and are 

assumed to be a misidentifi cation. He did not state whether he had collected 

them there himself ,  or had been informed the specie s existed there . The species 
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on available evidence seems to be confined to grassy subalpine areas around Lakes 

Te Anau and Lake Wakatipu, extending to Milford Soundo I suspect that the 

specimens from Castle Hill were O . lectus , a species not seen by Hudson until after 

his 1 928 work was published . 

MATERIAL EXAMINED : 9 m.  6 f .  

Homer, Fdld. : 3 m .  XAA, XAC , XAD , 20-23 . 1 2 .J+3 , DM, G .  Howes 
Hunter Mountains : 2 m. 28 . 1 2 . ?2 , AM, C .E .  Clarke . 

Lake Wakatipu: 1 m.  �' 2 0 . 2 . 03 ,  ED , G .V .  Hudson. 
Milford Sound: 1 m .  4 f . � ' CFG , CFO , LAH ,  �' 28-29 . 1 .46 , DM, J.T . Salmon.  
Kinloch, Lake Wakatipu: 1 m .  f!R, Jan. 1 906 , 1 f .  £f�, Jan . 1 905 , DM, G .V.  Hudson . 
Paradise ,  Lake Wakatipu : 1 m. �, 1 f .  XAB , 1 5 -28 . 2 . 03 ,  DM, G.V. Hudson.  

REMARKS : Shows affinities in male genitalia structures to O .flexuosellus , but the 

conical frons and the peculiar "wings" of the eighth tergite in the female are 

apomorphic structures not present in any other species in this group . Variation is  

largely in the size of  specimens , but as  in O .lectus there is a tendency for the 

horizontal median white streak to be obliterated. 

Subgroup b .  

Contains four species , O .heliotes , O .machaeristes ,  O . th�iastes and 

O . tritonellus , of which only O .heliotes occurs in the North Island, where it is 

largely restricted to boggy localities in the tussock grasslands of the central 

plateau . The remaining species are also essentially alpine or subalpine , although 

O .thymiastes occurs down to near sea level close to Invercargill . 

Group 2b.  KEY TO SPECIES : male genitalia 

1 Saccus apically excavate • • • . . . . . . . • • . . . . • 0 . . . heliotes 

2 

Saccus apically rounded 

Sacculus flanged . . . . 

Sacculus without flange 

• • • • • • • • • w • • • • • • • • • • • • • 

. . . . . • • • • • • • . . . • • • th�iastes 

. . . . . . . . . . . . . . . . . . . . . . . . 

2 

3 

3 Ju.."(ta strong, saccus apically narrowly round.ed • • • • • • • • • • machaeristes 
Juxta weak, saccus apically broadly rounded . . . . . • • • • • • • •  tritonellus 

Crambus heliotes  

Orocrambus heliotes (Meyrick) 

Meyrick, 1 888 , Trans . N . Z .  Inst . , 2 0 ,  P •  68 .  



Lectotype m .  (Dr . S .  Bleszynski ) in British Museum (Natural History) with 
. .  ·-

. 8 paralectotype� ,  labelled "Mt . Arthur New Zealand 3 ,800 ft . 1 5/1/8611 • 
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Syntype m. in CMNZ labelled ' 'Mt . Arthur , 1 5 . 1 . 86'' in Meyrick' s writing, author ' s  

genit prep AGO . 

EXTERNAL CHARACTERS (Slide 1 1 ) :  De.tailed description by Meyrick ( 1 888 ) ;  coloured 

illustration by Hudson ( 1 928 ; Plate XLX ,  figs . 5 f ,  6 m . ) and abbreviated description. 

Female frenulum do�ble or triple , eye diurnal type . This species is at once 

distiriguished from any other by the bright orange hindwings . Wing span 1 4 - 1 7  mm 

(male ) ,  1 5  - 20 mm (female ) ,  

MALE GENI'"fALIA ( Fig. 52 f:r-om ' CMNZ - syntype ) : As for generic and species group 

description except for following : Arms of vinculum about � uncus ; saccus about � 

uncus in profile , apically excavate .  Jmcta U..oshaped. Costa of valve flanged; dorsal 

margin about i uncus. Gnathos tapered, pointed , equal to or slightly longer than 

uncus . Aedoeagus 3x uncus ,  length to median breadth ratio 8-9 : 1 , slender ·. , apical 
< .  ' 

spur present . 

FEMALE GENITALIA (Fig. 1 38 ) :  As for generic description except for following : 

Eighth abdominal tergite fusing dorsa-laterally with ostium bursae , 2� - 3x as wide 

at fusion as in dorsal midline . Eighth sternite a weak oval plate . Ductus bursae 

4 -- 4�x length of anal papillae , strong to and narrowing at .;., ductus s eminalis 

joining at i; dorsal margin of ostium slightly excavate ; Corpus bursae with two 

equal oval signa. 

EGG: . Oblate ,  20 - 26 vertical ribs ,  0 . 39 -- 0.42 x 0 . 28 -- 0 �29 mm ,  creamy white when 

first laid,  turning orange after 24 - 36 hours , if fertilised . Duration of  egg stage 

1 1  - 1 3  days in Novembe:r , 8 - 1 1  days in January, February. Gross embryo+ogical 

changes visible through the shell the same as foi" O�;flexuosellus ( pp'. lOO ) .  Shell 

not conswned by larva . 

HATCHING BEHAVIOUR: As for 0 .flexuosellus ( p .  101) , except that larva is active 

immediately after leaving shell , and crawls rapidly into any available- debris ,  where 

it begins to construct a fragile silk shelter. 

LARVA (Fig . 21 7 ) : Length of final instar larva at rest 1 0  - 1 3  mm ,  stout , dull 

brown with darker brown pinacula . Head dark brown with paler brown frontal region. 
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Prothorax with strong shi eld , 12 dorso-cephaled to 11 , SV2 cephaled to SV1 . 
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On Me sothorax and Metathorax : 11 dorsad to 12 , D2 longer than D1 , SD1 longer than 

SD2 . On abdominal segments : On A1 , 2 ;  SV2 caudad t o  SV1 , SV3 , SV3 c ephaled to 

SV1 , 11 dorsad to 12 , SD2 very small . On A3-6 ; SV2 dorsad to SV1 , SV3 . 11 dorsad 

to 12 . On A7; SV1 ventro-caudad to SV2 , 11 dorso-caudal to 12 . On A9 D1 , SD1 on 

common pinacul��. 

DURAT ION OF LARVAL INSTARS : All larvae maintained at room temperature in small 

containers , conditions not controlled , food changed every few days . First instar: 

9 - 1 1  days (November ) ; Second instar : 1 0 - 1 5  days (November-December ) ; Third 

instar : 9 - 1 2  days (December ) ; Fourth instar : 1 1  - 1 3  days (December ) ; Fifth 

instar : 1 5  - 32 days (December-January ) ; Sixth instar : 1 7  - 48 days ( February -

March , April ) . 

LARVAL BEHAVIOUR : The larvae maintained in captivity in containers c onstructed 

horizontal tunnels through mos s  and soil de bri s ,  and ate little or no gra s s . 

Immediately prior to pupation a rough chamber of soil and moss debris held together 

by silk w�,s constructed among the moss rhiz oids , rarely more than about i-" below the 

surface . Feeding was carried out within the tunnels , which were extended from place 

to place a s  the mos s  was eaten . 

observed to leave the tunnel s .  

Only i n  one neglected culture were the larvae ever 

HOST PLANTS : Not known , but may be swamp mosse s ,  Sphagnum sp . ,  and Breutelia ( ? )  sp . 

The captive larvae were fed largely on Funaria sp . ,  but also ate Juncus bufonius L .  

PUPA : Bright golden brown, about 8 mm in length , spiracle s s lightly raised , dark 

brown , abdominal s etae microscopic , unmodified . Durat ion of pupal stage 3 1  - 56 days 

(March-May) . Moths· emerged in captivity at time of year when none have ever been 

recorded in the wild . 

DISTRIBUTION ( Fig . 234) : A diurnal species associated with swamp s and slow-moving 

streams in tus sock grasslands, apparently more common in the South Island to the west 

of the main divide ( see fig . 1 of Burrows , 1 967) . Taken at 4 , 9 00 ft . by Dr . K.  Fox 

on Mt . Ruapehu ( pers . comm . ) , at 3 , 500 ft . on Mt . Pureora ( South Auckland) by 
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J .S . Dugdale . The distribution in the South I sland may be discontinuous 

between Southland/Otago and Nelson, but thi s is such a local spe cie s  that I would 

hesitate to be dogmatic on this point . Whe re it is found the species i s  usually 

abundant , at least at the peak of the flight period . I have collected this spe cies 

three years running at Waiouru and National Park in the s ame localitie s  at different 

time s ,  and c onclude that the spe cies i s  protandrous , with the males on the wing for 

about a week b efore the main peak of the female flight . Eighty five specimens 

netted over a ditch at National Park in the first week of November 1 967 were all 

male s ,  a nd searching closely revealed no fen ales sitt ing among the vegetation, so it 

is concluded that the imbalance was not caused by a behaviour difference .  A week 

later males and females were flying togethe r  in almost e qual numbers . The adult flight , 

which take s place only whe n the sun is shining , begins in early November and is 

finished by the end of the first week of Fe bruary . 

MATERIAL EXAMINED : 1 89 m .  34 f .  

Burgoo Cre e k ,  4 , 000 ft . ,  Nel . :  1 f . �' 6 . 1 2 .62 , FRI, J . S .  Dugdale . 

Cobb Hut , 3 , 500 ft . ,  Nel . : 1 f . �' 7 . 1 2 . 62 ,  FRI , J . S .  Dugdale . 

Cobb Valley, Nel . ; 7 m .  1 f . ,  9 . 1 2 . 22 , ED , A .  Philpott . 

Gore Hill , Sthld : 1 m .  DCE , 3 . 1 .45 ,  DM , G .  Howe s . 

Gouland Downs , Nel . : 2 m .  7 . 2 . 22 , ED ,  A .  Philpott . 

Lake Rotoit i ,  Nel . : 2 m .  2 8 . 1 1 .3 1 ; 1 9  m .  3 f .  30-31 . 1 2 . 33 ;  CM, S .  Lindsay . 

Mt . Arthur , Nel . :  1 m .  AGO , 1 5 . 1 . 1 886 , CM , R .W .  Fereday; 2 m .  2 7 . 1 . 24 ,  4 m .  1 6 . 2 . 27 ;  

ED , A .  Philpott . 

Mt . Ruapehu : 2 m .  DCA , DCJ, 1 7 . 1 .21 , DM . A .  Hamilton . 

National Park Junc tion : 85 m .  7 . 1 1 . 67 ;  1 6  m .  1 1  f .  1 6 . 1 1 . 67 ,  GC , D .E .  Gaskin and 

K. Fox . 

North Lake Mavora , Otago : 1 m .  �' 1 . 1 .41 , DM , G .  Howe s .  

Paradis e , Lake Wakatipu : 2 f . �' 2 . 1 . 1 4; 3 m . £££, DCF , DCK, 1 f . , 4 . 1 . 1 6 , DM , 

C .E .  Fenwick . 

Pureora , Sth . Ackld . : 2 m .  IBB, IBD , 6 . 2 . 63 ,  FRI, J . S .  Dugdale . 

Runanga , We stld . : 6 m . � ' DCG, 6 . 1 . 09 ,  CM( 1 ) , ED ( 2 ) , DM( 2 ) , A. Hamilton .  

Salisbu�' s Opening , Mt . AYthur Tableland ; 4 , 000 ft . Nel . : 5 m .  1 f .  21 . 1 . 24, CM , 

S .  Lindsay . 

Taihape : 1 m .  Qfl, DM, 1 m .  CM , 3 m .  ED , 4.1 2 . 08 ,  A .  Hamilton. 

Taupo : 1 m. 23 . 1 2 . 08 ,  ED ,  G .V .  Hudson. 

Tokaanu : 3 m .  Qf£, �' 22 . 1 1 . 1 9 ,  DM , A. Hamilt on . 

Waimarino (National Park Settleme nt ) :  2 m .  1 0. 1 . 1 9 ,  CM, ED , R . J .  Tillyard; 21 m .  1 f .  

1 8 . 1 . 1 9 ,  AM ,  C .E .  C larke . 



Waiouru : 2 m .  1 f .  1 2 o 1 2 . 08 ,  CM, ED , G .V .  Hudson; 1 2  m .  9 f .  7 . 1 2 . 66 ,  GC , 

D .J .  Greenwood and D .E .  Gaskin; 3 m .  3 f .  8 .2 . 68 ,  D .E .  Gaskin, P .J .  Wigley . 
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REMARKS : According to Hudson ( 1 928 ) , the white forewing markings in this species 

are a male c��racteristic . This is not the case ; both sexes show forewings 

varying from plain brown to brown with a set of curved pale markings which almost 

approach those of o . thymiastes .  

Phylogenetically the four specie s o f  Group 2 b  form a very tight unit . Occasional 

retent ion of a double frenulun1 in some females of this species is regarded as 

., random feature , and I do not regard this as a very important character; Specimens 

::<re only rarely found where the number of' frenulum units is variable . If' the 

distribution of this species proves to be discontinuous in the South Island , then I 

would regard t he presence of this species in the central North Island as the result of 

a spread northwards from the Nelson/Marlborough biotic refuge while Cook Strait was 

bridged . 

Orocrambus machaeristes Meyrick 

Orocrambus machaeristes Meyrick, 1 905 , Trans . ent . Soc . Lond. , 1 905 , P •  224 . 

Lectotype f .  ( Dr . S .  Bleszynski ) and 1 paralectotype in British Museum (Natural History) 

slide BM pyral 5633 , labelled "Mt .  Earnslaw New Zealand GVH./03 . "  

EXTERNAL CHA.RACTERS ( Slide 1 2 ) : Description by Meyrick ( 1 905 ) , coloured illustration 

by Hudson ( 1 928 , Plate XX ,  Fig . 22 f ) , >nth abbreviated description. Female frenulum 

triple , eye diurnal type . Wing span 1 9  - 25 mm ( both sexes ) . The pale forewing 

fascia, edged po steriorly with black and ending abruptly in the outer disc , and the 

dot ted subterminal line at once distinguish this species from any other species in the 

genus . 

MALE GENITALIA ( :B'ig . 53 , topotypic spe cimen) : As for generic and species group 

description except for following : Arms of vinculum about % uncus ; saccus short , 

tapered , apically rounded; juxta a concave plate ; costa o:r." valve flanged ,  d orsal margin 

about equal to uncus ; sacculw not differentiated . Gnathos tapered, pointed,  slightly 

longer than uncus . Aedoeagus tapering , 2t - 3x uncus , length to median breadth ratio 

7-8 : 1 , with strong apical spur curved ventrad . 
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FEMALE GENITALIA (Fig . 1 39 partly after damaged topotype ) :  As for generic 

de scription except for following : Eighth abdomin�l tergite encircling ostilli� 

bursae , as  wide ventrally as in dorsal midline . Anterior apophyse s  represented 

by very short triangula r projections on anterior tergite margin in lateral midlire . 

Eighth sternite a strong lunate plate . Ductus bursae 3x length of anal papillae , 

weak , with swollen ostiolar pouch , the latter bearing one or two characteristic 

very strong spots ,  and having well-defined pleat s ,  ductus seminalis joining ductus 

bursae at t.  O stium narrow,  weak . Corpus bursae with two unequal oval signa . 

LARVA : Not knovm . 

HOST PL..\NTS :  Not known, however the restric ted range of the records of this specie s 

is coincident with the range of Chionochloa pallens (midribbed snowgrass ) ,  on and to 

the west of the main divide , approximating the 50 inch isohyet ( Burrows ,  1 967) . 

DISTRIBlfr iON (Fig.  235 ) :  Mt . Arthur Tableland southward along the main axis of the 

Southern Alps to the vicinity of' Lake Wakatipu . Not recorded below 3 ,500 ft . 

Flight period December to March. 

MATERIAL EXAMINED : 33 m .  1 4  f .  

Arthur ' s  Pass,  4,500 ft . :  2 m .  Dec . 1 908 , ED , G . V .  Hudson; 1 m .  1 f .  23 . 1  . 28 ,  ED , 
A .  Philpott . 

Ben Lomond: 1 m .  EDC ,  20. 2 . 1 6 ,  Di'.'i , C . E .  F.Jmwick . 

Bold Peak: 2 m .  EDB , EDE , 1 f .  DDJ, 25-6 . 1 2 . 1 2 ,  DM, C . E .  Fenwick; 7 m .  1 f .  9-1 0. 1 . 20, 

AM ,  C .E . Clarke . 

Commi ssioner ' s  Creek, Otago : 2 m .  1 f .  3 .2 . 1 3 ,  ED , A .  Philpott .  

Minaret Peak: 3 m .  1 f .  29 . 1 2 .23 , AlVI , C .E . Clarke . 

Mt . Arthur : 3 m .  2 f .  24-7 . 1 2 . 21 , ED , A .  Philpott . 

Mt . Earnslaw , 5 , 200 ft . :  3 m .  Q!£, 1 f .  GFA , 1 6-22 . 2 . 03 ,  DM , G .  Howes ;  2 m .  EDA EDF _ , _ , 

3 f .  EDG ,  EDI,  EDK, 25 . 1 2 . 22 , DB , C .E . F'enwick . 

Mt . Lu:xmore ,  3 , 500 ft . :  3 m .  !DL , 2 f .  EDM , 2 .2 . 66 , FRI , J . S . Dugdale. . 

ParE',d i s e : 1 m .  EDD , 1 . 1 . 20 ,  Dl.:I, C .E .  Femlick . 

Reoarkable Range , 5 ,200-7 , 000 ft . :  2 m .  1 5-1 6 . 1 . 66 ,  FRI , J .S . Dugdale . 
Tooth Peaks : 1 f .  25 . 1 2 . 1 8 ,  ED , A .  Philpott . 

Vanguard Peak: 2 m .  8 . 1 . 09 ,  ED , G .V .  Hudso n .  

ffi;MP..PJ\5 :  Si::•ter species of O . tritonellus , and showing apparent affinity also with 

0 . clarkei in Group 3a in the encirclement of the ostiur:�1 although I regard 
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o .macbaer:i stes and O . tritonellus as sharing the enc ircled ostiun as a relatively 

apomorphic character within a very tight monophyletic group , while in O . clarkei it 

is a case of parallelism. However at the larger " subgeneric '' level Groups 2 and 

3 appear to be themselves a monophyletic grouping ( Fig . 2 ) . 

Orocrambus thymiaates Meyrick 

Orocrambus thymiastes Meyrick, 1 901 , Trans . ent . Soc . Lond . 1 901 , p .  567. 

Lectotype f (Dr .  S .  Bleszynski ) in British Museum (Natural History ) ,  slide BM 

pyral 5632 ,  labelled 11 Invercargill New Zealand P ./00. 11 

EX'l'ERNAL CHARACTERS (Slide 1 3 ) :  Full description by Meyrick ( 1 901 ) ,  c oloured illustra-

tion by Hudson ( 1 928 , Plate XX ,  Fig . 21 m . ) with abbreviated description. Female 

frenulum double , eye diurnal type , wing span 1 8  - 23 mm ( both sexes ) .  

lviALE GENI'l'ALIA (I<'ig .  54 from topotype ) :  As for generic and specj_e s group description 

except for following: A 1 ·t rms of vincu um 2- uncus ; Saccus tapered , with rounded apex. 

Jw:ta a concave quadrate plate . Costa of valve with small flange , dorsal margin 

about � uncus ; Sacculus flanged .  Gnathos tapered , pointed , equal to  uncus .  

Aedoeagus tapered ,  3x uncus , leneth to median breadth ratio 1 0-1 1 : 1 , with strong 

apical spur curved dorsad . 

FE11'IALE GENITALIA : ( Fig.  140 from topotype ) :  As for generic description except for 

following : Eighth abdominal tergite fusing dorsa.lly with ostium bursae , � as wide 

in dorsal midline as at fusion. Eighth sternite a strong lun:'l.te plate .  Ductus 

bursae 4tx length of anal papillae , strong to and narrowing at �' ductus seminalis 

j oining at .g. Ostium a lightly chitinised furu1el , pouch not svollen, corpus bursae 

with two equal oval signa . 

LARVA : Not lmown . 

HOST PLANT : Not known, but the limited southern distribution of this specie s is  

coincident w ith the range given by Burrows ( 1 967 ) for Chionochloa teretifolia (hairy 

snowgrass ) .  

DISTRIBU'riON (Fig . 236 ) :  Southland to the west of the Mataura River and parts of 

western Otago,  confined to boggy areas . Flight period January and February. 



Mf....TERIAL EXAMINED : 8 m .  3 f .  

Lake Mavora : 1 f .  SCA , 1 . 1  .41 , DM, G.  Howes . 

Mt . Luxmore , 3 ,500 ft . :  3 m . �' SCC ,  3 . 2 . 65 ,  FRI , J.S . Dugdale 

Seaward Mo ss , Invercargill, Stbld. : 1 m .  no date , ED , 1 f . GFK, J·an. 1 902 , DM, 

1 m. GFJ, Feb . 1 903 , D.M, 1 m .  GFI , 1 f. GFL , Jan. 1 907, DM, 2 m 1 0. 2 . 1 0 ,  ED ; 

A .  Philpott . 
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REMARKS : Close to O .heliotes , but with strong affinities with O .tritonellus and 

o .machaeristes . O . thymiastes is still rare in New Zealand collections . 

Orocrambus tritonellus (Meyrick ) 

Crambus tri tonellus Meyrick, 1 885 , Trans . N .z . Inst . ,  1 7, p .  1 34. 

Orocrambus tritonellus (Meyrick) Hudson , 1 928 ,  "The Butterflies and Moths of New 

Zealand , p .  1 60 ,  Pl . XX ,  fig . 27. " 

Holotype f .  in British Museum (Natural History ) ,  slide BI\I pyral 5635 , labelled 

"Porters Pass New Zealand JDE ./8211 • 

EXTERNAL CHARACTERS ( Slide 1 4.) : Detailed description by Meyrick ( 1 885 ) ,  coloured 

illustration by Hudson ( 1 928 , Plate XX ,  Fig . 27 m . ) ,  and abbreviated description . 

Female frenulum triple , eye diurnal type . Wing span 1 8 - 23 mm ( both sexe s ) .  

MALE GENITALIA (Fig . 55 ) :  As for generic and species group description except for 

following: Arms of vinculwn � uncus . Saccus tapering with rounded apex . Juxta a 

weak plate curved ventrally around the aedoeagus . 

margin � - � uncus ; Sacculus not differentiated. 

Costa of valve flanged , dorsal 

Gnathos tc.pered, pointed, e qual 

to uncus .  Aedoeagus tapered, 2� - 3x uncus , length to median breadth ratio 9 : 1 , 

with lightly chitinised apical spur curved ventrad . 

FEMALE GENITALIA ( Fig.  1 4.1 compared. with drawing of type genitalia by Dr . S .  Bleszynski ) :  

As for generic description except for following : Eighth abdominal tergite encircling 

the ostium bursae and about 1 �  - 2x as wide in ventral as in dorsal midline . 

Anterior apophyses  represented by very short triangular projections in lateral midlines 

of anterior margin of tergite . Eighth sternite a large , strong lunate plate . Ductus 

bursae 3 - 3� length of anal papillae , strong to t where there is a well-developed 

ostiolar pouch , ventrally pleated; ductus seminalis joining ductus bursae at �. 

Ostium bursae a dorso-laterally compressed funnel ;  Corpus bursae with two e qual oval 

signa . 



LARVA : Not known . 

HOST PLPBT : Not known , distribution coincident with range of Chionochloa rubra 

shown by Burrows ( 1 967 } . 
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DISTRIBUriON ( Fig . 237 ) : Subalpine and alpine regions of the central and eastern 

South Island , largely east of the main divide , although also o ccurring in the Tasman 

Mountains . l''light period late Sept ember to mid-January . 

rvf.ATERIAIJ EXAMINED : 34 m .  1 3  f .  

Broken River , Cant . :  4 m .  no date , ED , S .  Lindsay . 

Castle Hill , Cant . :  1 f .  filiM, 1 878 , CM, R .W . Fereday . 

Cromwell : 1 f .  1 1 . 1 1 . 1 0 , A . M . C .E .  Clarke . 

Freeho l d  Range , 4 , 000 ft . :  2 m • .f.R!, �' 31 . 1 2 - 35 , DM , S .  Lindsay .  

Jack ' s Pas s ,  Hanmer : 1 m .  1 0 . 1 .32 , CM , S .  Lindsay • 

.Mt . Grey , Cant . : 1 m • .Q!lli , 1 f .  DDE , D.M, 1 m .  CM , 1 f .  22 . 1 0 . 23 ,  CM, 2 m .  1 3-1 5 . 1 1 .23 , 

CM , 1 m .  1 f .  30 . 9 . 2 8 ,  CM , 1 m .  DDA , DM , 2 m .  1 f .  20 . 1 0 . 29 , CM; S .  Lindsay . 

Mt . Ida : 1 m .  2 2 . 1 0 . 2 3 ,  AM, C .E .  Clarke . 

IVIt . Oxford, Cant . : 1 m .  no dat e ,  GM , 1 m .  ill2!:f, Divl , 1 m .  CM , 9 o 1 0 . 32 , S .  Lindsay . 

Mt . Pee l ,  3 , 000 ft . Nel. : 1 m .  1 f .  1 7 . 1 .30,  CM, S .  Lindse.y . 

Obelisk:  1 m .  1 f .  4 . 1 1 . 1 6 .  AM ,  C .E .  Clarke . 

Otarama : 7 m .  3 f .  1 7-22 , 1 0 . 21 , CM , G • .Archey . 

Queenstown : 2 m .  DDC , DDF , 2 . 1 L 34 ,  DM , G .  Howe s .  

Taeri Gorge : 1 m .  12.£!. ,  1 f .  Q.Q2_, 24 . 1 0 . 39 , DM , G .  Hov1e s .  

Whiterock,  Cant . : 1 m .  Nov . 1 91 9 ,  ED , S .  Lindsay . 

RE.t'IIARKS : I found this species  fre quently co nfus ed with pale spec imens of O .mylite s 

in New Zealand museum colle ct ions . .Although the pale fuscous streaking of 

O . tritonellus is usually quite distinctive , s eparation by genitalia characters is 

decisive . The spur of the aedoeagus curve s do rsad in O .mylite s , but ventrad in 

O .tritone llus , where it is always weakly chitinised . In the latter spe cie s o f  course , 

the juxta i s  ab sent . In the female of O . mylite s the o stium i s  not encircle d .  

Phylogenetica.lly this i s  sister species to 0 .machaeri ste s ,  and seems to have 

diverged mainly into the sub-1 00 inch i sohyet regions of the South Island while 

o .machaeristes ha s developed in the west of the island ; however o . tritonellus in 

the Ta sman mountains is of col�se within the 200 inch i sohyet ( Burrows , 1 967, fig . 1 ) . 

Variation in this species i s  re stri cted to siz e (within lj�it s given earlier ) 



and intensity of the fuscous streaking of th e forewing s .  

SPECIES GROUP 3. 

Frons smooth, planoconvex . Cornuti ab sent from aedoeagu s .  Saccus 

undevelop ed . 

Subgroup a .  

Juxta pre sent in subgroup 3a , absent in subgr oup 3 b .  ( fig. 3 ) . 

Contains four spe cie s ,  all restri cted to the South Island of New Zealand . 

O .meJ.ampetrus alone range s the length of the main axis , and is also found in the 
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Tasman Mountains . O . vent o sus is re stricted to the Ta sman Mountains , and O . clarkei 

(two subspecies ) , is found from Franz Jo seph southwards into Fio1�land . 

O . scoparioide s is distributed only in the far south. 

Group 3a . KEY T O  SPECIES : male geni talia 

1 Aedoeagus without orP.amentation • • 

Aedoeagus ornamented • • • • • • 

. . . . . . . • • scoparioide s 

2 

3 

Aedoeagus with apical spur turned dorsad 

0 • 

. . . . . 
Aedoeagus with apical spur turned ventrad • 

Apical thorn of' aedoeagus a very che.racteristic recurved 

. . . . . . . 

. . . . . . 

• • ventosus 

2 

3 

sickle s.ha.pe • . • . . . • . . . . . • • • • • • • • • • • • 

Api cal thorn slightly curved, simple • • • • • • • • • • • • • • 

melampetrus 

clarkei 

Orocrambus c ]arke i c larkei Philpott 

Orocrambus clarke i Philpott , 1 93 0 ,  Rec . Auckland Inst . Mus . ,  1 ,  P • 3 • 

Tauroscopa nebulosa Philpott ,  1 93 0 ,  Re c . Auckland Inst . Mus . , 1 ,  p . 3 .  

Holotype m .  in Auckland Museum , together with para type m .  author ' s  preps BM'l' , BMR , 

labelled " Mt .  Moltke 5 , 000 ft . Franz Joseph Cl 20. 1 . 25 . Oro crambus clarkei Philp . 

We stland Co . South Island New Zealand . Auckland Museum" . 

Holotype m .  in Auckland Museum , to gether wi th paratype m .  aut hor ' s  prep B1ffi , labelled 

"Mineret Pk 1 .  Wanaka 30. 1 2 . 2 0 .  Tauroscopa nebulosa Philp . C . E .  Clarke Collection . "  
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EXTERNAL Cr�RACTERS ( Slide s 1 5 ,  1 6 ) : Detailed de scription by Philpott ( 1 930) , 

coloured illustrations by Hudson ( 1 939 ; Plate LVI , Fig . 5 m .  Taturo scopa nebulosa , 

Fig . 6 m .  Orocrambus clarkei ) , with abbreviated de script ions . Eye nocturnal 

type , wing span 20 - 25 mm .  Female o f  this subspecies not knovm . Easily 

confused with several spe cies of Tauro scopa on externals ,  but quite distinct 

on genitalia characters in both sexes . Differs from O . c . eximia externally in 

lacking the clear white hindwings . Venation ( figs . 1 8 ,  1 9 ,  20) . 

:MALE GE.l'UTALIA (Fig . 56 , paratype clarkei ) : As for generic and spe cie s group 

de scription except fo r following : Arms of vincultun about � uncus . Saccus not 

deve loped, arms of vinculum meeting with rounded apex . Juxta a broad lunate 

plate . Costa of valve flanged , dorsal margin about i uncus . Sac culus flanged . 

Gnatho s tapered,  pointed , equal to uncus .  Aedoeagus tubular , 2�x uncus ,  length 

to median breadth ratio 7�: 1 ,  apex broad, truncate , dorso-ventrally compre ssed.  

Large apical spur in dorsal midline curved dorsad . 

LARVA : Not known . 

HOST PLANT : Not known, but coincident with the range given for Chionochloe. 

ore ophila ( snow pat ch grass ) by Burrow s ( 1 967) , which is not found below 3 ,800 ft . 

DISTRIBUTION ( Fig . 238 ) :  Main axis of the S outh I sland ranges above 5 , 000 ft . 

from Franz Jos eph (43°25 I s )  t o  Lake vYanaka (44 °401 s ) .  

December and January . 

MATERIAL EXAMINED : 4 m .  

Flight period 

Mineret Peak , Lake Wanaka : 2 m. ( holotype and paratype (�. )  T . ne bulosa ) , 

30. 1 2 . 20, M!! , C .E .  Clarke . 

Mt . Moltke , Franz Joseph ,  5 , 000 ft . :  2 m .  (holotype and paratype ( BMR ) C . clarkei ) 
20. 1 . 25 , AM ,  C .E .  Clarke . 

RE:MARKS : Thi s spe c ie s  was quite st�ficient to de stroy any remaining faith I 

might have had in the value of venation as the final te st of taxonomi c and 

systematic relationship s in the Crambinae . Within the one specie s O . c larkei ,  

I found variation in both fore and hindwing ven ation . In the paratype of 

nebulosa , although the genitalia were ident ical in detail with those o f  the 



paratype of clarkei , veins Se and r1 are free from rr ( fig . 1 9 ) .  On Meyrick' s  

criteria this  specimen could find no place in the Crambir�e . In both the 
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nebulosa and clarkei paratype s r
5 

is  stalked with r4 in the forewing ( figs.  1 8 , 1 9 )  

but in both Humboldt Range and Homer saddle specimens of the other subspecie s  

o . c . eximia forewing r5 i s  completely free (fig . 20) . The male genitalia in both 

subspecies are almost identical , except that the aedoeagus thorn in O . c . eximia is 

somewhat more massive and sharply hooked relative to the condition in O . c . clarkei . 

I am almost at a loss to know how to treat this specie s ,  but I have made the 

subspecific split on the basis of the forewing ven ation differences ,  which are backed 

up by different geographical distributions . I regard the hindwing venation 

difference as of le ss importance than that in the forewing since one of the 

O . c . clarkei specimens ( the holotype)  shows attenuation of the link between Se and r1 , 

a transition to the total lack of a cross connection in the nebulosa paratype . 

This specie s requires more study, but the difficulties of obtaining large 

quantitie s of specimens are considerable . The specie s is a fast flyer with 

excellent disruptive camouflage . The flash of white of���hind wings i s  easily 

following in flight, . · ' ' 
" ·• _. I .  , but this is lost when the specie s  

drops suddenly and closes its wings ( Mr .  J .S . Dugdale , pers . comm) . 

Orocrambus clarkei eximi a ( Salmon) comb9nov . 

TatU'oscopa eximia Salmon, 1 946 , Reo . Dom . Mus . Wellington, 1 ,  p . 6 .  

Holotype m .  in Dominion Museum , Wellingon, author ' s  genit prep PCA, labelled 

"Homer , 1 . 1  .45" . 

Allo· . ·type f .  in EDNZ , author ' s  genit prep GGV, labelled "Humboldt Range , peak 

between Lake Howden and Lake McRoberts ,  5 , 000 ft . 1 0 . 1 .66 ,  J .S . Dugdale . "  

EXTERNAL CHA.RAG'TERS ( Slide 1 7) : Detailed description by Salmon ( 1 946 ) ,  c oloured 

illustration by Hudson ( 1 95 1 , Plate VII ,  Fig . 4 m) with abbreviated description. 

Female frenulum sext: uple , wing span 2�- - 26 mm (both sexes ) ,  hin9. wings white , 

compared with muddy brown in 0 .  c .  clarkei .  

:MALE GENITALIA:  As  for O . c . clarkei ( Fig . 56 ) except that thorn of  aedoeagus is  

slightly more massive and hooked . 



Fi:MALE GENITALIA (Fig . 1 42 ,  allo1ectotype ) : As for generic de scription except 

for the following : Eighth abdominal tergite enc ircling ostium bursae , as wide 

ventrally as in dorsal midline ,  anterior apophyse s  repre sented by very short 

triangular projections in lateral midline s of anterior me.rgin of tergite . Eighth 

sternite a stro�� lunate plate . Ductus bursae 3trx length of anal papillae , strong to 

and narrowing at � ductus semir�lis separating just after i. O stium a broad dorso-

ventrally flattened funnel; corpus bursae with two very unequal signa . 

LARVA : Not known . 

HOST P�r : See remarks in this se ct ion under O . c . clarkei . 

DISTRIBUTION ( F'ig . 238 ) : Homer Saddle and Humboldt Range above 4,000 ft . 

Flight period January . 

MATERIAL EXAMINED : 3 m .  1 f .  

Homer Saddle : 1 m .  ( holotype T . eximia ) �' 1 . 1  .45 , Dtti , J .T . Salmon . 

Humboldt Range , 5 ,000 ft . betwe en Lake Howden and Lake McRoberts : 1 f ,  ( allolectotype ) 
GGV , 1 0 . 1 . 66 ,  FRI (ED ) , J . S . Dugdale . 

Mt . Gertrude , 4,700 ft . :  2 m .  CGW ,  1 8 . 1 . 63 ,  FRI,  J . S . Dugdale . 

REMARKS : See this section under O . c . clarke i .  

Orocrambu.s melampetrus Purdie 

Orocra.mbus melampetrus Purdie , 1 8&�- : New Ze aland Journal of S c ience ( Dunedin ) 2 ,  p . 1 68 .  

Orocrambus melampetrus Meyrick , 1 885 , New Zealand Journal of S cience (Dunedin ) 2 ,  p . 1 33 .  

Purdie ' s  spe cimens appear to be lost .  They have not been deposited in the Briti sh 

Museum or any New Zealand Museu.m . I therefore de signate a ne otype based on one of 

the spe cimens examined by Meyrick. 

Neotype m .  in CMNZ , author ' s  prep AGC , labelled 11Mt . Hutt Jan 1 877 , RWF . "  

EXTERNAL CHARACTERS ( Slide 1 8 ) :  Full de scription by Meyrick ( 1 885 ) ,  coloured 

figL�e by Hudson ( 1 928 , Plate XX , Fig . 26 f . ) with abbreviated description . Female 

frenulum triple , eye diurnal type . Wing span 24 - 2S mm ( both sexe s ) . This 

spec ie s  is at once distinguiJed from any other known by the very dark brown forewing s 

with obscure transverse markings . 



MJ\IJE GENITALIA (Fig . 57) : As for generic and spe cies group de s�r�.pti�n except_ 

for the follov!ing : Arms of vinculum about 13qual to  uncus . Saccu� undeveloped, 

arms of vinculum coming together at -rounded apex � Juxta a weak U-shaped 

structure . Co sta of valve flanged, d orsal margin almost equal to uncus . Sacculus 

flange d.  Gnatho s tapered , pointed,  e qual to uncus . Aedoeagus tubular , 3t � 3�x 

uncus , length to median breadth ratio about 8 : 1 , with a characteristic recurved 

sickle-shaped apical thorn or spur . 

FEMALE GENITALIA ( Fig . 143 ,  from Mt . Hutt specimen) : As for gene ric de scription 

except for the following : Eighth abdominal tergite fusing dorsa-laterally and 

diagonally with ostium bursae ; anterior apophyse s  repre sented by short triangular 

pro je ctions in laterai midlines of anterior margin of tergite . Eighth sternite a 

strong lunate plate . Ductus bursae 6 - 7x length of ·anal papillae , very strong 

to arid narrowing at �' os�olar pouch region deeply corrugated and pleated,  ductus 

1 . 1 semina is joining ductus bursae at 2 ·  

LARVA : Not known. 

Corpus bursae with two very unequal ovai signa . 

HOST PLANT : · Not known, but the known di stribution of this species is closely 

coincident with that given for Chionochloa flave scens ( broad-leaved snow-grass ) by 

Burrows ( 1 967) ,  and al so Ch .pallens (mid-ribbed snow-grass ) . 

D ISTRIBUTION (Fig . 239 ) :  Alpine grasslands of the S outh Island main axis from 
-

3 ,800 ft . to the edge of the permanent snow-line . The altitude s at which this 

spe cies has been rec orded by Mr .  J . S . Dugdale in the Remarkable s (5 , 700 - 7 , 000 ft . ) 

and the Wairau Mountains (up to 6 , 500 ft . ) casts some doubt on the possibility of 

Ch . flave scens as a fo od plant , as thi s spe �ie s apparently reaches its limital 

altitude at about 5 , 000 ft . (Burrows � 1 967) . Flight period is from Decembe r to 

MATERIAL EXA1.1INED : 46 m .  1 0  f .  

6 m .  no date or locality , CM, R .W .  Fereday , probably Mt . Hutt .  

Arthur' s  Pass , 4, 500-5 ,000 ft . :  1 f .  4.1 2 . 08 ,  DM , G .V.  Hudson; 1 m .  ICA ,  1 f .  ICC , 

1 -4. 1 2 .22 , DM, H .  Hamilton; 3 m .  24 . 1 .23 , AM ,  C .E .  Clarke ; 2 m .  1 7-21 . 1 .27 ,  DM, 

G .V .  Hudson . 
' •.. -· 



" Ble.ck Butterfly Mounto.:Lntt , Cant . :  1 m . � ' 1 o 1 . 1 869 , CM , R .W . l''ereday. 

Craigieburn: 1 m .  ICB , 30 . 1 2 .44, m.I ,  S .  Lindsay . 

1 .{1 

Franz Jo s eph Glacier , 5 , 600 ft . :  4 m .  CM , 1 m .  ICD , DM , 6 m .  2 f .  AM, 20.1 o25 , 

C .E . Clarke • 

Freehold Range , 4 , 000 ft . :  2 m .  31 . 1 2 .35 , CM , S .  Lindsay . 

Hoo�-cer :  1 m .  1 3 . 1 2 . 29 , Ch1 ,  A .  Philpott 

Mt . Arthur, 5 , 000 ft . :  1 m .  Jan .  1 889 , ED , .  G .V .  Hudson. 

Mt . Cedric : 1 m .  1 8  . 1  . 2 7 ,  ED , A .  Philpott . 

Mt . Gertrude , 4, 700-5 , 200 ft . :  1 m .  1 8 . 1 . 63 ,  FRI ,  J . S .  Dugdale . 

Mt . Hutt : 1 m .  AGC , Jan .  1 877 , CM , R .W . Fereday; 6 m .  AGG , 3 f .  AGE , AGF , 

25 . 1 L . j2 , CM , S .  Lindsay . 

Mt . Owen , 5 , .300 ft . :  1 m .  CBA . 1 f .  CB� , 1 6 . 1 . 65 , FRI , J . s . Dugdale . 
-- ·  

Mt . Phipps ,  3 , 800-4 , 800 ft . :  1 m .  1 f .  Dec .  1 959 '  FRI , J . s . Dugdale .  

Mt . Starvall : 1 m .  25 . 1 . 2 6 ,  ED , A .  Philpott . 

Mt . Torle sse : 1 m .  no date , CM; 1 f .  ICE , 20. 1 2 . 36 , DM , S .  Lindsay . 

Nuggety Basin,  Mt . Owen ,  5 -5 , 200 ft . :  1 m .  TDB , 1 3 . 1 . 65 , FRI , J .S . Dugdale . 

Remarkables , 5 , 700-7 , 000 ft . : 1 m . 1 5 . 1 . 66 ,  }RI , J . S .  Dugdale . 

Vanguard Peak: 1 m .  8 . 1 . 1 909 ,  ED , G .V . Hudson.  

Wairau Mountains , Mt . Iris Ridge , 1+, 000-6 , 500 ft . :  1 m .  1 6 o 2 . 66 ,  FRI , J . S . Dugdale . 

REM.4RKS : This is the type species of  the genus , and although technica1ly 

the species must be attributed to Purd.ie ,  it i s  evident that s ome unintentiona.l 

pre-publication was involved ( se e  pp . 61  ) . Meyrick ( 1 885 ) , makes reference 

to the brief descriptive note by Purdie ( 1 88�. ) and suggests that there may be 

two s imilar species , one with pale fascia and the other with dark fascia . 

However I have found only one species vTith considerable variation in fascie s 

from veF.f dark brown to pale browni sh yellow . Purd.ie 1 s descriptio:':l is in 

fo.ct so brief that any comparis on is rather futile . However he does state 

clearly th0.t he compared hi s o•tm spe cimens with some labelled by Meyrick , and 

decided they were without doubt the same species . 

p.melamp�� frequents broken fellfield at altitudes of more than 

LJ- , 500 ft , and is highly adapted to these condi tio!ls , ·with a colour pattern 

suited to the fractured rock with its patches of black lichens . It has a 

number of other adaptatio!ls to life at high altitudes ;  the labial and 

maxillar-.f palpi are e xce ssively ha iry , and the blackish brown colour of the 



forewings is a character suited to rapid and effi cient absorption of solar 

energy ( Dovmes ,  1 965 ) . 
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Phylogenetically this spe cies is sister species t o  �- c+arke�; the 

diagonal fusion of the eighth abdominal tergite with the ostium bursae 

suggests a tendency for encirclement of the ostium as in Q..:_clarkei .  However 

the greatly enlarged ostiolar pouch region of p�rnelampetrus is  a peculiar 

feature paralleled by a similar development in p.tuhualis ( Group ?b ) .  

Orocrambus scov.arioide� Philpott .  

Holotype m .  in EDNZ , two paratype m .  in EDNZ and six paratype m .  in DMNZ , 

labelled " Ben Lomond 8 . 1  . 1 Lh Oro crambus scoparioides Philpott" 

EXTERJ.\TAL CHA.RAC'.r2RS ( Slide 1 9 ) :  Detailed description by Philpott ( 1 91 4) ,  

coloured illustration by Hudson ( 1 928 , Plate XLV , Fig . 1 )  with abbreviated 

description .  Female frenulu;n triple , eye diurnal type . Wj_ ng Span 1 .3  - 1 6  mm 

(male ) ,  1 L1- - 20 mm ( female ) . The truncate termen of the brown forewings , 

the distinct subterminal line and other verti cal markings , and espe cially the 

di stinct reddish tinge found in mo st males ,  give this species a very strong 

superficial resemblance to some of the endemi c Scopari.� species o f  the ergatip 

group (Hudson , Plate XXI I ,  :B'ig.  28 ) ,  bnt at once distinguish it from any other 

Oro crambus so far known . 

MALE GENITALIA (Fig . 58 ) :  As for generic and spe cies group de s cription except 

for following : Arms of vinculum about equal to uncus ;  Saccus not developed , apex 

where arms of vinculum join excavate or truncate .  Juxta a curved plate . Co sta 
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o f  valve flanged , dorsal margin e qual to or slightly longer than uncus . 

Gnatho s tapered,  pointed, equal to uncus . Aedoeagus a simple unadorned tube , 

3x uncus , length to median breadth ratio 7-8 : 1 . 

As for generic de scription except for following : 

Eigl1th abdoQinal tergite fus ing dorsally with ostium bursae , about twi ce as wide 

at fus ion as in dorsal midline , anterior apophyse s repre sented by short triangular 

proje ctions in lateral midline s of anterior margin of tergite . Eighth sternite 

absent . Ductus bursae J1 - 4-x length of anal pa pillae , strong to and narrowing 

at t, ductus seminalis jo ining at �. Ostium a broad dilate funne l .  Corpus 

bursae with two very unequal oval signa . 

LARVA : Not known . 

HOST PLANTS : Not knovm . 

DISTRIBUTION ( Fig . 240) : Range s in Ot ago and Southland above altitude s of a bout 

3 , 000 ft . Flight period Decembe r to April . 

MATERLI\.1 EXAMLl\TED : 22 m .  2 f o 

Ben Lomond , 3 , 500 ft . :  9 m .  8 . 1 . 1 4, ED (Holotyp e ,  2 paratype s ) , D�1 , ( 6  paratype s ) , 

A .  Philpott ; 8 m .  ADA , �' �' AD£!, ADG, ADH, 1 1+ . 1 . 1 6 ,  DM . C .E .  Fenwick; 1 m .  

AGN, CM, 1 m. DM, 22 . 1 2 .22 ; 1 m .  Jan .  1 922 , CM , A. Philpott . 

Commi ssioner 1 s  Creek: 1 m.  3 . 2 . 1 3 ,  ED , A .  Philpott . 

Mt . Burns : 1 m .  24. 1 . 1 7 , ED , A .  Philpott . 

Mt . Cleughearn , 3 , 500 ft . :  1 f .  1§M, 21 . 1 . 1 1+, DM, A .  Philpott . 

Paradi se : 1 f .  IGL , 1 5 .1+ . 1 3 ,  D!II , C .E .  Fenwick . 

REMARKS : Variation in the spe c ie s is considerable , with one female spe cimen in 

the Dominion Museum collection as large as O . thymiastes , and with the markings so 

obscure it re semble s a small spe cimen of O . vento sus . It was in fact in a s eries 

labelled vent o sus . However the two specie s are abundantly distinct on genitalia 

characteristics . Variation in the male s i s  largely confined to the distinctne s s  

o r  otherNise o f  the transverse marking s .  

O . scoparioide s is , in male genitalia characters , the most distinct of this 

sp ecie s subgroup , be ing the only spe cie s lacking all aedoeagal ornamentation. 
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However the female genitalia show no atypi cal feature s ,  except that the degree 

of fus ion of the eighth tergite with the o stium bursae and the position of the 

fusi on line s sugge sts that this is relatively at a more primitive stage than in 

any o ther specie s in the subgroup . 

. Orocrambus ventosus Meyrick 

Orocrambus vento sus Meyrick 1 920,  Trans . N . Z . Inst . ,  52 , p .  30 . 

Lectotype f .  in Dominion Museum , Wellington, autho r ' s prep . GFD , labelled " Mt . 

Arthur , 4,300 ft . ,  7 . 1 . 1 9 ,  S .  Hudson11  and 1 paralectotype with ident i cal data . 

S e e  also remarks se ction. 

EXTERNAL CHARACTERS (Slide 20) : Detailed de scription by Meyrick ( 1 920) , coloured 

illustration by Hudson ( 1 928 , Plate XLVII I ,  Fig .  1 5  m ,  1 6  f . ) , with abbreviated 

de scription. Female frenulum triple , eye diurnal type . The plain dark brown 

forewings distinguish this specie s fro� all specie s except O . melampe!�� ' and it 

i s  di stinct from the latter in lacking transverse markings .  Wing span 25  - 31 mm 

( both sexe s ) . 

MALE GENB�ALIA (Fig . 59 ) :  As in generic and sp ecies group de scription except for 

following : Arms o f  vinculum about t uncus ;  Saccus undeveloped , apex o f  arms of 

vinculum truncate or slightly excavate . Juxta a heart-shaped plate . C osta of 

valve flanged ,  about e qual to uncu s .  Gnatho s tapered , pointed , e qual to or 

slightly longer than uncus . Aedoe agus tubular, apically dilate , 2� - 2� unc u s ,  

length t o  median breadth ratio 6 : 1 , ventrally chitinised from apex to t , with 

large apical thorn set ventre-s ini strad . 

FEllfJ.ALE GENITALIA ( Fig . 1 .4-5 ) :  As for gene ric de script ion except for following : 

Eighth abdominal tergite fusing dorsa-lat erally w ith o stiwn bursae , nearly twice 

as wide at fusion as in dorsal midline , anterior apophyses represented by short 

triangular pro j e ctions in later-al midline s of anterior margin of tergite .  E ighth 

sternit e a strong lunate plate . Ductus bursae 4i - 4� length of anal papillae , 

strong t o  :k-, with ductus seminalis j oining at t . O stiolar pouch swollen, o st ium 

a vase-shaped broad funnel slightly crimped laterally at mouth. Corpus bursae 



with two oval nearly equal signa . 

LA.'R.VA : Not known . 

HOST PLANTS : Not known, but the restricted distribution of the species is 
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closely coincident with that shown for Chionochloa australis ( carpet grass ) by 

Burrows ( 1 967 ) . 

DISTRIBUTION (Fig . 241 ) :  Ranges of the Nelson Province above 4 , 000 ft . flying 

over open grassy slopes (Hudson, 1 928 ) . Flight period December to February . 

MATERIAL EXAMINED : 1 2  m .  6 f .  

Burgoo Creelc ,  Cobb , Tasman Mts . :  2 m .  6 . 1 2 . 62 ,  FRI , J .S . Dugdale . 

Gordon 1 s  Pyramid , 4, 000 ft . Nel . : 2 m .  1 f .  ED , 1 f .  AM ,  1 6 . 1 . 22 ,  A .  Philpott , 

1 m .  AGL , 25 . 1  • 21._, CM, S • Lindsay. 

Mt . Arthur, 4 ,300 ft . :  1 m .  1 f .  ED , 2 f .  GFT..J ,  GFE , DM, 7 . 1 . 1 9 ,  S .  Hudson 

( lectotype and paralectotype ) .  

Mt . Owen, 4,300-5 ,400 ft . Nel . : 2 m .  1 f . !££, 1 6 . 1 . 65 ,  FRI , J . S .  Dugdale . 

Nuggety Basin, Mt . Owen, 5 , 000 ft . :  3 1n . TDD , 2 f . �' TDE , 1 3 . 1 . 65 ,  FRI . 

J . S . Dugdale . 

Speargrass Ck, 4 ,600 ft . Nel . : 1 m .  4 . 2 . 611-, FRI, J . S . Dugdale . 

REMARKS : Dr. S .  Bleszynski ( in litt . )  tells me he has selected an MS lectotype 

from among British Museum syntypes for this species . However the label data for 

this specimen (and the paralectotype ) read "Mt .  Arthur New Zealand GVH .  4 , 2001  

1 0 1 811 • Now neither the captor ( G .V .  Hudson rather than S .  Hudson) , the altitude 

(4, 200' compared with 4 ,3001 ) or the year ( 1 91 8  rather than 1 9 1 9 ) ,  c onform with 

the information clearly given by Hudson hD�self ( 1 928 , p . 1 59 ) . Although this is 

probably merely an example of careless  labelling by Meyrick, I cannot agree to 

using this specimen as a lectotype . I have therefore selected one of the 

SJ�types  of the Hudson collection for this role . 

Phylogenetically this specie s is close to O .mela�mEetrus , but doe s  not show 

the extreme development of the o stiolar pouch region as  in that specie s ,  and also 

has affinities in male genitalia structures ��th o . clarkei . 

Variation in this species is  generally in size , and in the amount of 

whitish streaking in the interneural spaces of the terminal third of the forewings .  
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:Most specimens appear a rather drab brown , and the whitish streaking i s  

apparent only when the specimen is  examined closely.  One or two extreme 

specimens approach the forewing pattern of o . tritonellus . 

Subgroup ,2b 

Contains three species with planoconvex frons O . eohorus , &. oppositus and 

0 .  philpotti which are confined to the South Island , and a single species with a 
,. 

conical frons , O . angustipennis , which ranges throughout the North and South 

Island . O . ephorus and O . oppositus are alpine , P.philpotti alpir.r and subalpine , 

and o .angustipennis lowland . O .philpotti is anomalous in possession of a juxta , 

but i s  placed here because of affinities to oppositus . ( fig. 3 ) . 

Group 3b .  KEY TO SPECmS : male genitalia 

1 Ju.xta present , aedoeagus with single strong dorsal 

apical thorn • . . . . . . . . . . . . . . philpotti 

Juxta absent , aedoeagus with apical spur • • • . . . . . . . • • • 2 

2 . . . . . 3 Lateral thorn on aedoeagus as well as  spur • • • • • • • • • • 

Flattened spur with asymmetrical apex , no extra lateral thorn • •  oppositus 

3 Lateral thorn sinistrad at about i, ventral portion of valval 

costa flange not produced into a dinstinct " tooth" • • • • • • •  ephorus 

Lateral thorn dextrad at about t, ventral portion of valval 

costa produced into distinct " tooth" • •  . . . . . . . . . . 

Orocrambus eohorus (Meyrick) combg�ov . 

Crambus ephorus Meyrick, 1 885 , Trans . N .% . Inst . ,  1 7 , p .  1 35 .  

Crambus corylana Clarke , 1 936 , Trans . N.Z . Inst . ,  56 ,  p .  41 7 .  

angustipennis 

Holotype m .  in British Museum (Natural History ) , slide BM pyral 7960, labelled 

''Arthurs Pass  New Zealand 4800 ft . 29/1/8311 • 

Holotype m and 7 m .  paratypes of cor,:ylana in Auckland Museum labelled "Mt . Ida 

1 9 .2 . 22 , C .E .  Clarke11 • 

EXTRRNAL C��CTERS (Slides 2 1 , 22 ) :  Detailed description by Meyrick ( 1 885 ) ,  

coloured illustration by Hudson ( 1 928 , Plate XLVIII , Fig . 1 7  m . ) and abbreviated 

description, of ephorus;  n o  illustration of corylanus ( = corylana ) but . brief 

description by Hudson ( 1 928 ) , based upon the detailed type 



description of co�ylana by Clarke ( 1 926 ) . Eye intermediate nocturnal/ 

137 

diurnal type , female frenulum quadrup;Le. The only species in the genus with 

horizontal white and yellow-orange colouring . In form co�ylana tending pale 

lemon yellow . Wing span 31 - 39 mm ( both sexes ) . 

I'IIALE GENITALIA (Fig . 60 t opotype ) : As for generic and species group description 

except for following : Arms of vinculum about � uncus ; Saccus not developed . 

Costa of valve flanged,  toothed dorsally, dorsal margin of costa slightly less 

than uncus . Sacculus not developed . Gnathos tapered , pointed , equal to  uncus . 

Aedoeagus 2� uncus , length to median breadth ratio about 7 : 1 , tapered apically 

with aperture of ductus dilate and turned dextrad ; lateral thorn sinistrad at 

about i; long apical spur accounting for about i total length of aedoeagus . 

FEMALE GEIIJ"ITALIA (Fig . 1 46 topotype ) : As for generic description except for 

following : Eighth abdominal tergite fusing dorsa-laterally with ostium bursae , 

half as wide at fusion as in dorsal midline . Eighth sternite a strong lunate 

plate . Ductus bursae 6 - 7x length of anal papillae , strong to � ' ductus 

seminalis joining at �- Ostium a poculiform funnel with exaggerated dorsal 

lip , opening ventrad . Corpus bursae with two equal oval signa . 

LARVA: Not known . 

HOST PL.AliJ"rS : Not known. In view of the great similarity of forewing pattern 

between this specie s  and O .angustipennis one might at once assume adaptation to 

a similar food plant . However the foodplants of O .angustipennis ( Cortade.ria spp ) 

do not extend into the alpine zone ( Zotov , 1 963 ) .  

DISTRIBUTION ( Fig . 2L1-2 ) :  Alpine tussock grasslands of the Nelson, Arthur' s  Pass 

and central Otago regions . Distribution apparently discontinuous , above 4 , 000 ft . 

Flight period November to February. 

1�TERIAL EXAMINED : 23 m .  2 f .  

Arthur1 s  Pass , 4, 000 ft . :  1 m .  ZAE , 2 1 . 1  .22 , DM , A.  Hamilton; 1 m .  ZAD , 7 . 2 . 22 , 

DM, G .V .  Hudson; 1 m .  BGG, 24 . 1 . 23 DM , 1 m .  ED , 1 f .  CM , 9 . 2 .26 ;  S .  Lindsay; 

6 m .  ZAB , ZAC , ZAF, FFK, FFL , FFM, 1 f .  m, 1 6-20 . 1 . 28 ,  DM , G .V .  Hudson; 6 m .  

23 . 1  . 28 ,  ED , S .  Lindsay and A .  Philpott ; 2 m .  ZAA, FFN, 1 4-24 . 1 .33 , DM, G.V . Hudson . 



Cave Creek, Craigieburn ,  4,000 ft . :  2 m .  BGH, BGI , 27 . 1 2 - 34,  CM, S .  Lindsay. 

Lake Sylve ster , 4,300 ft . Nel . : 1 m .  9 . 2 . 66 ,  }1ti ,  J . S .  Dugdale . 

Mt . Arthur , 4,000 ft . :  2 m .  2 . 2 . 23 , ED , A .  Philpott . 

Mt . Ida : 8 m .  (holotype and 7 paratypes ) , 1 9 .2 .22 , AM, C .E .  Clarke . 
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RE:NIARKS : 9..:.ephorus shares with 0 .angustipennis a number of apopmorphic characters 

in the male genitalia , and apparently also in the unusual patterning of the 

forewings ,  although the latter could be the result of parallelism.  It  is largely 

the strong affinity between these two species ,  despite the different frons 

construction in both , which leads me to discard the latter as a character 

repre senting a basic anatomical schism within the genus . 

Variation in the depth of the yellow colour of the forewings is considerable , 

possibly also depending on the amount of wear a specimen has had before capture . 

I have found all intermediate stages between typical ephorus and typical CO£Ylanus , 

both in the colour and also the extent of the yellow . Specimens from Craigieburn, 

Tasinan Mountains and Mt . Ida were all of the .22.rylanus form . Some differences 

in the shape and relative size of the apical spur of the aedoeagus were noted 

between specimens from Arthur ' s  Pass and Craigieburn . I do not see a strong case 

for retention of O . corylanus as a valid subspecie s ,  but this i s  a problem which 

should be examined again in the future when far more material is available for 

study.  

Orocrambus oppositus (Philpott ) comb .nov . 

Crambus oppositus Philpott , 1 91 5 ,  Trans . N . Z . Inst . ,  47 , p. 1 97 .  

Holotype m .  and allotype f ,  2 paratype m .  and 3 paratype f .  i n  EDNZ ;  3 paratype 

m .  in P!VJiiiZ ,  author' s preps CAP, FFD , FYE , 3 paratype f .  in Dllfl'JZ author ' s  preps 

FFA , FFH, FFI; - all labelled " Cleughearn 22 . 1 . 1 4, 3 ,500'  A .  Philpott11 • 

EXTERN.� CHARACTERS (Slide 23 , 2q.) : Detailed description by Philpott ( 1 91 5 ) ,  

coloured illustration by Hudson ( 1 928 , Plate XLIV, Fig . 1 m ,  Fig . 2 f . ) with 

abbreviated de scription. Female frenulum quadruple , eye diurnal type .  Wing span 

29 - 31 mm ( both sexes ) . The large size , dark bronze colour of the forewings and 

the sinuate termen make this species very distinctive . 

MALE GENITALIA (Fig . 61 , paratype ) : As for generic and specie s grou� 

de scription except for following : Arms of vinculum about i - � uncus ;  Saccus 
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not developed; Costa of valve flanged, dorsal margin equal to or slightly less 

than uncus . Sacculus not developed . Gnathos tapered, pointed, equal to uncus . 

Aedoeagus tubular, 2i - 3x uncus , length to median breadth ratio 7-8 : 1 , 

with flattened apical spur . 

FE1�.LE GENITALIA (Fig . 1 47 ,  paratype ) : As for generic description except for 

following : Eighth abdominal tergite encircling ostium bursae , as wide in ventral 

as in dorsal midline , anterior apophyses repre sent ed by very short blunt 

triangular projections in lateral midline s of anterior margin of tergite . Eighth 

sternite a strong lunate plate . Ductus bursae 4 - 5 x length of anal papillae , 

lightly chitinised to � ' narrowing at �' ductus seminalis joining at i· Ostium 

bursae a moderately broad funnel,  ostiolar pouch region barely swollen in 

relation to mouth. Corpus bursae with two equal oval signa . 

LARVA : Not known.  

HOST PLANTS : Not known, but the limited southern distribution of this species 

is very closely coincident with that shown for Chionochloa teretifolia, hairy 

snow grass , by Zotov ( 1 963 ) and Burrows ( 1 967 ) .  

DISTRIBUTION (Fig . 243 ) : Tussock grasslands of the ranges to the south of Lake 

Te Anau and Lake Manapouri , at about 3-4 , 000 ft . Flight period December to 

February. 

MATERIAL EXAMIN'BD : 34 m .  23 f .  

The Hump Range : 5 m .  !]! ,  f!:A, 4 f .  CAB, CAC , CAD , FFG,  23-25 . 1 2 . 1 5 ,  DM ( 2 m .  

4 f . ) ED ( 3 m . ) , A .  Philpott ; 1 m .  28 .2 . 1 9 ,  ED , A .  Philpott . 

Hunter Mountains , 4, 000 ft . :  1 m .  FFC , DM; 2 m .  CM, 1 f .  ED , 31 . 1 2 . 22 , A .  Philpott ; 

8 m .  8 f .  .PJ,1 , 9 m .  ED ( 1 ) , CM , 2 f .  FFB , DM; 5-6 . L 23 , A .  Philpott and S .  Lindsay. 

:Mt . Cleughearn, 3 , 500 ft . :  6 m.  (holotype , ED , 5 paratypes ,  DM ( 2 ) , f!E, �' m_, ED 

( 2 ) , ) , 7 f .  ( allotype ,  ED , 5 paratypes , DM ( 2 ) !£:!, FFH, FFI , ED , ( 3 ) , ) , 22 . 1 . 1ll-, 

A .  Philpo-:t ; 1 f .  CAE , 1 _;, . 1 . 1 6 : m! , G .  Hm,·es . 

RF.loiJJtKS : Thi ::. i s  one cf the few snec:.e s of Orocrambus whe re a sexual colcur � -----·-

difference is seen . The hindwings of the males  are grey-brovm , while those of the 

female are white . The frenulUD of the female is quadruple , a feature only found 
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othe n.ri :::.e in 0 .  ephorus • Only in the sp e cies of' Group 3 i s  the female frenulum 

tending t owards further division b eyond 3 elements , ( sextruple in o . clarkei ) . 

It ha s be en not ed earlie r that O .philpott i  i s  indifferent t o  the subgrouping 

within specie s group 3 ,  reta ining the juxta , but there is such a c lo se affinity 

phylogenetically between O .philpotti and O . oppo situs that the former is placed,  

on balance o f  characters , in this subgroup . O . oppos itus and O .philpott� 

share a very di stinctive slightly sir..uate termen in the forewing . 

Oro crambus philpotti sp . nov . 

Holotype m .  in Entomology Div ision (Nelson) , author' s prep . �' and allotype f ,  

author' s prep . EGA ,  both labelled " Iron Hill , 4, 700-5 ,500 ft . 9 .3 o 66 J . S .D . " . 

All specimens apart from holotype and allotype in "Materials examined" se ction 

are paratyp e s . 

EX'l'ERNAL CHARACTERS ( Slide 25 ) :  Forewings golden bronze-bro�n with white median 

streak from base to termen . Termen sin.uate .  Hindwings glo s sy, whitish . Pal pi 

go lden brovm laterally ,  white medially ,  about three t ime s as  long a s  eye . Female 

frenulum c omposed of three el ement s of which one - consists o f  two fused or partly 

fused element s .  Eye nocturnal type , wing span 2 6  - 35 mm ( both sexe s ) . 

MALE GENJ:rALIA ( Fig . 62 ) :  As for generic and species group de script i6n except 

fo r the fo llowing : Arms of vinculum about � uncus ; Saccus not developed , fu si on 

point of arms of vinculum de eply excavate .  Juxta. a bent triangular plate with 

long side s concave . Costa of valve flanged ,  dorsal margin equal to uncus . 

Sacculus with small flange . Gnatho s tape red ,  pointed , e qual to uncus . Aedoeagus 

tubular , 2bc uncus ,  length to median breadth ratio 7-8 : 1 , strong from apex to 

i with subapical thorn dorsad . 

:l!"EMALE GENI'l'ALIA (Fig .  1 1.,8 ) :  As for generic de scription except for following : 

Eighth abdominal tergite fusing dors a-laterally with os tium bursae , half as wide 

at fusion as in dorsal midline . Eighth sternite a weak lunate plat e . Ductus 

bursae about 7x length of anal papillae , strong t o �' ductus s eminalis j oining at 

i• O stiolar p·ouch region. hardly swollen relative to o stium, ostium bursae 

forming a broad even funnel . Corpus bursae with two very une qual ova.l signa . 
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LARVA : Not knovm. 

HOS'l' PLANTS : Not known. The broad range of the species is  coincident with 

that given for Chionochloa rubra ( red tus sock) by Zotov ( 1 963 ) and Burrows ( 1 967 ) . 

Altitude s for Ch . flavescens by Burrows ( i bid ) have their maximum too low for 

agreement with all records of O .philpotti , but this is also a po ssibility . 

DISTRIBUTION ( Fig . 2411-) : Alpine and subalpine tus sock gra sslands of the central 

South Island fro.m Tasman Mountains to Tekapo region. 

February • 

.Ivl.ATERIAL EXAlv'IINED : 77 m .  24 f .  

Flight period De cember to 

Arthur ' s  Pas s ,  3 , 000 ft . :  1 m .  JDE , 25 . 1 2 . 14 ,  DM; 1 f. !!]?E, Jan 1 9 1 6 , D.M; 

G .V .  Hudson; 1 m. 3 .f .  2 . 2 . 1 9 ,  AM , C .E .  Clarke ; 1 m .  1 9 . 1 .22 , ED , A. Philpott ; 

2 m .  2 f .  27 . 1 .22 , AM, C .E .  Clarke ; 1 f .  �' 24 . 1 .23 , D1I, 1 f .  AM, 1 m .  JDA , 

2 f .  JDC , JDD , DM , 1 4-21 . 1 . 27 ,  G .V .  Hudson; 1 m .  1 f .  23 . 1 .28 , ED , A .  Philpott ; 

1 m .  1 . 1 . 32 ,  1 m .  1 . 1 .4.2 , CM , S .  Lindsay. 

Burgoo Cre ek, 4, 900 ft . Ne l . : 1 m .  UBJ, 6 . 1 2 .62 ,  FRI , J .S . Dugdale . 

Blue Creek: 1 m .  UBR , 14 . 1 . 65 ,  FRI , J . S . Dugdale . 

Broken River , Cant . : 2 m .  24-5 . 1 2 .34, C1I, S .  Lindsay . 

Cas cade Creek, Angelus Basin, 4-7 , 000 ft . :  4 m .  UBG , UBH,  UBO , UBP, 1 f . � ' 

5-9 . 2 .64, FRI , J .S . Dugdale . 

Cupola Basin , 4, 650 ft . :  5 m .  UBJ!' , UBI , UBL , UBT , UBT , 8-1 0 . 1 .65 , FRI ,  J . S . Dugdale . 

Dun Mountain, 3 ,500 ft . Nel . : 1 rn . 3 . 1  .21 , 1 m .  6 . 1  .2 1 , 1 m .  8 . 1 .21  , 3 m .  24. 1 . 21 ; 

ED , A .  Philpott . 

Iron Hill , 4, 700-5 ,500 ft . :  1 m .  DGJ , 3 f .  EGA ,  EGG, EGM , 9 .3 .66 , FRI , J .S . Dugdale . 

Jack' s Pas s ,  Hanmer : 5 m .  AGZ , 1 f .  9 . 2 .31 , Gill , S .  Lindsay . 

Lake Ohau : 2 m .  1 f .  25 o 1 2 .35 , 1 m .  2 . 1 .36 ;  CM , S .  Lindsay . 

Lake Peel , 4,600 ft . Nel . : 1 f .  JDB , 3 . 2 . 1 0, DM , G . V .  Hudson . 

Lake Tekapo : 2 m .  CM, 1 m .  ED , 23-4. 1 2 . 28 ,  S .  Lindsay . 

Mt . Arthur , 4,500 ft . :  1 m .  23 . 1 2 .21 , ED , A .  Philpott . 

Mt . Cedric : 1 m .  1 8 . 1 . 27 ,  ED , A .  Philpott . 

Mt . Cook: 3 m .  BGD , 1 . 1 .29 ,  C.M , S .  Lindsay . 

Mt . Grey , Cant . :  6 m .  27. 1 2 . 25 , ED , W . Heighway; 1 0  m .  1 f .  28 . 1 2 .25 , 2 m .  1 f .  

22 . 1 . 28 ,  CM, S .  Lindsay • 

.Mt . Luxrnore , 3 ,500 ft . :  1 m .XBB , 3 f .  XBC , XBD , XBE, , 2 . 2 . 65 , FRI , J . S . Dugdale . 

Mt . Owe n ,  5 , 250 ft . :  5 rn . UBE , UBI\ , UBM ,  UBS , 1 f .  UBD , 1 3-1 6 . 1 . 65 ,  FRI , J . S .Dugdale 

Nugge ty Peak , 5-5 , 200 ft·. : 2 m .  UBA ,  UBB , 1 3 . 1  . 65 ,  FRI , J .S . Dugdale . 

Speargrass Hut , Main Ridge , Howard , 5 ,4.00-6 , 000 ft . :  1 m .  UBN,  5 . 2 . 64 ,  FRI ,  

J . S . Dugdale . 



Springfield , Cant . :  2 m .  no dat e , ED , G .V .  Hudson . 

Waiho Gorge , Cant . :  1 m .  6 . 1  .44 , Civl , S .  Lindsay . 

REMARKS : That the Crambus dicrenellus o f  Meyrick ( 1 883 ) ,  Philpott ( 1 929 ) and 
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Hudson ( 1 928 , 1 939 ) c onsisted of O . di crene llus and this specie s ha s been di scussed 

in the se ction o n  o . dicrenellus . The re semblance i s  supe rfi c ial only . The 

drawing given by Philpott ( 1 929 , Fig .  35 ) labe lle d C . dicrene llu� Meyr . shows the 

male genitalia of O .philpotti . 

This spe cie s is indifferent tc the subgrouping within spe cies group 3 ,  

and i s  pla ced with O . oppo s itus s ince they share the follovling apomorphic 

characters ; the forewing termen is sinuate , an unusual feature in this genus , 

in exactly the same way in both spe c ie s ;  the fe�ale frenulum in both spe cie s is 

compo sed of 4 element s ,  even though two are nearly always fused in O .philpot t i  

the two part s of the compo site are still e asily recognisable and have the ir basal 

insertions distinc t ;  and the male genitalia have all the i r  feature s i n  common 

except that the dorsal chi tinis.?.tion of the aedoeagus in 0 .  oppo si tu s has deve loped 

int o a spur rather than a thorn and that the sac culus in O .philpotti has developed 

a small flange . ( See fig. 4)  • 

Variation in O .philpotti i s  slight . Vlorn and faded spe c imens , e specially 

tho s e  which have lost c ilia so that the margin of the forewing terrnen i s  rather 

indistinc t , are difficult to distinguish from O . dicrenellus except by an 

examination of the genitalia . 

Orocrambus angustipenni s ( Zeller ) cornb . nov . 

Chilo angustipe nnis Zelle r ,  1 877, Horae S o c .  e nt .  Ros s . ,  1 3 ,  p .  1 5 . 

Crarnbus angustipenni s (Zeller ) Meyrick , 1 883 , Tre.ns . N . Z . Inst . ,  1 5 ,  p .  22 . 

Holotype f .  in Briti sh Mus eum (Natural History ) , Zeller collection, slide BM 

pyral 5579 , labelled " Chilo angu stipenni s Neu Seeland Knaggs 1 1/6911 • 

EXTER}UL CHAJU�CTERS ( Slide s 26 ,  27) : Brief de script ion by Zeller ( 1 877) ,  de tailed 

de scription by Meyrick ( 1 883 ) ,  coloured illustre.t ion by Hudson ( 1 928 ,  Plate XX ,  

Fig . 3 8  f ;  1 939 , Plate LXII , Fig . 9 m . ) , with abbreviated de s cript ion ( 1 928 ) .  

Female frenultun triple , eye int ermediate nocturnal/ diurnal typ e , but tending 



largely to nocturnal . Wing snan 34 - 40 mm (male ) , 44-50 mm ( female ) • . -

This species is  at once separated from any other by it s large size , acute 
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forewing apice s ,  and forewings marked horizontally with white anteriorly and 

brown posteriorly .  

A�lliE GENITALIA (Fig . 63 ) :  As for generic and specific description except for 

following : Arms of vinculum � uncus ; Saccus not developed, apex where arms of 

vinculum join rounded or slightly excavate ;  Costa of valve flanged and the 

latter drawn into dorsal and ventral teeth , dorsal margin :i uncus . Sacculus 

not differentiated. Gnathos tapered, pointed , equal to uncus . Aedoeagus 2� -

2% uncus , length to median breadth ratio about 8 : 1 , sharply tapering to long 

apical spur, with small thorn dextrad at about �. 

FEMALE GENITALIA (Fig . 1 4.9 , compared with type sketch by Dr . S .  Bleszynski ) : 

As for generic description except for the following : Eighth abdominal tergite 

fusing dorsa-laterally with ostium bursae , as wide at fusion as in dorsal midline , 

anterior apophyses represented by short triangular projections in lateral midlines 

of anterior margin of tergite . Eighth sternite a strong lunate plate . Ductus 

bursae 4t - 5x length of anal papillae , very swollen to �'  strong to -;} and 

laterally to �'  slightly constricted at i but ostiolar pouch region barely swollen 

in comparison to rest of ostiolar region, ductus seminalis j oining at :i. 

a broad funnel;  corpus bursae with two unequal oval signa . 

O stium 

OVIPOSITION BilliAVIOUR: Although the larva is a stem-borer ,  the ovipositor of 

thi s species is not modifi�d from the generalised generic pattern, and the anal 

papillae are not coalescent as in Chilo ( Bleszynski , 1 965 ) .  A captive gravid 

female of O .angustipennis was observed to drop 7 eggs while sitting on Cortaderia 

selloana, and crawling actively from leaf to leaf , shortly before dusk in ]'e bruary 

1 968 . In each case the end of the abdomen was positioned so that the egg fell 

between one leaf blade and the next , coming to rest at the ligule . 

EGG : Oblate , 36 - 41 vertical ribs , 1 . 02 - 1 .04 x 0 . 52 - 0 .58 mm . creamy white 

when first laid , turning orange after 24 - 36 hou�s . Duration of egg stage 1 0 - 1 1  
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days in December , 8 - 9 days in January, Februa.ry. Gross embryological changes  

visible through shell as for O . flexuosellus ( pp .lOO) . Egg shell not consumed.  

HATCHING BEHAVIOUR: As for O .flexuosellus (p . 10 1) and O .heliostes . The egg 

hat ches against the leaf base and the larva at once begins to spin a fragile 

chamber attached to the ligule . During the first instar the larva tunnels 

either upward , or more usually downward , through the tightly rolled leaf-base s .  

LARVA (Fig . 21 8 ) : Only reared through to the fourth instar. Length of fourth 

instar larva at rest 1 0  - 1 2  mm ,  dull pinkish brovm above , dirty creamy white 

beneath. Head capsule and prothoracic shield brown mottled with darker blackish 

brown . On prothorax L2 slightly dorsocephala.d of L1 , SV2 slightly dorso­

cephalad of SV1 . On Mesothorax and Metathorax: SD1 three or four times longer 

than SD2 . On abdominal segment s :  On A1 , 2 ;  D1 longer than D2 , SV2 closer to 

SV1 than SV3 , SV1 slightly anterior to SV2 , SV3 . On A3-6 ; SV2 dorsad of SV1 , SV3 . 

On A7 ; SV1 ventra-caudad of SV2 . On A9 , 1 0; D2 very long , three to four times 

D1 • 

DURATION OF LARVAL JNSTARS : Difficult to determine because of the boring habit . 

Frequent disturbance and the openirl€; of the tunnels could have contributed to the 

considerable mortality of captive larvae . In one of the two colonies attempted, 

32 first instar larvae hatched from 33 eggs , but only one was reared through the 

third instar , and this died a few days ( founcl dead in burrow) after the fourth 

change . In the remaining two cultures all larvae were dead before the third 

instar wa s complete . No cause of death could be ascertained . Fungal hyphae 

in the walls of the tunnels were apparently saprophytic and were not attacking 

the larvae . Microscopic examination showed that internal organs were decomposed,  

but with no trace of fungal infection. 

LARVAL B:E:HAVIOUR: The maximum tunnel length found for a third instar larva was 

one and a quarter inches .  Pale yellowish frass expelled from the burrow entrance 

by the larva each evening piled within the circle of a leaf base is an indication 



of the presence of a larva of this specie s .  

HOST PLANTS :  Cortaderia selloana ( Schultes ) Ascherson and Graebner , and 

Cortaderia toetoe Zotov .  Attacks growing stems and blades .  
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DISTRIBUTION (Fig . 245 ) : North and South Islands of New Zea�and , in swampy 

areas and p��t�s where Cortaderia spp . are used as shelter breaks . Flight 

period November to March, two generations . As well as from localities below , 

also  from Haumoana (Hawke s Bay) , (T .H.  Davies , pers . cowm . ) and the Chatham 

Islands ( J .S . Dugdale , pers . comm . ) . 

l!llATERIAL E.t'IDIINED : 38 m .  1 5  f .  

4 m .  CCA , CCC , GFR, GF'S , 1 f .  GFT , no date  or locality, DM, G .V.  Hudson . 

Appleby, Nel . : 1 m.  20.2 .37,  CM, S .  Lindsay. 

Brooklands , Cant . : 5 m.  20 .2 .37,  CM , S .  Lindsay. 

Christchurch: 2 f .  1 . 1 . 1 864. , 1 f .  2 . 1 . 1 869 , CM, 1 m .  CCA,  DM, 1 f .  Q!!L, 9 . 1 . 6l�- , CM. 

R .  Vl .  J!'ereday .  

Kaikoura : 1 f .  CCB , 27 . 1 2 . 14 ,  DM, C .E .  Fenwick. 

Mt . Ruapehu Chateau , 3 , 800 ft . :  1 m .  QBB, 1 8 . 2 . 65 ,  FRI ,  J .S . Dugdale . 

Dargaville : 1 m .  1 f.  Jan .  1 936 ,  CM, E .  Fairburn. 

Horseshoe Lake , Cant . :  1 m .  29 . 1 2 . 23 ,  ED , S .  Lindsay. 

Lees Valley, Cant . : 3 m.  9-1 0 . 2 . 29 ,  CM, S .  Lindsay. 

Morere : 1 f .  1 8 . 1 2 o09 ,  ED , G .V .  Hudson. 

Mt . Grey, Cant . : 2 m. 30. 1 2 . 24,  Clvl , S .  Lindsay. 

Mt . Maungatua: 1 f .  1 0 . 2 . 24, AM, C .E .  Clarke . 

Lincoln College , Cant . : 1 m .  28 . 1 1 . 66 ; 1 m .  1 2 . 1 2 .66; 1 f .  1 7. 1 2 .66;  1 m .  2 1 . 1 2 . 66 

LC . M . McPherson. 

Oparara : 1 m. 1 9 . 1 1 , 59 ,  ED , E .S .  Gourlay . 

Palmerston North : 1 f .  } . 1 .67, GC , D .E .  Gaskin. 

Picton: 1 f. 1 1 . 1 2 . 08 ,  ED, G .V .  Hudson . 

Riccarton: 1 m . �' 30. 3 . 1 869 , CI\1 , R .W .  Fereday . 

Rotorua : 1 f .  QBC ,  27.2 . 60 ;  1 m .  QBA, 31 . 3 . 65 ; FRI ,  J.S . Dugdale . 

Stuart ' s  Gully: 1 m .  Nov . 1 91 9 ,  CM, S .  Lindsay.  

Waiho Gorge , Wesld . : 1 m.  f.Q.£, 2 .2 .24 ,  DM, F .T . Richardson, 2 m .  1 3 . 1 . 25 ,  AM. ,  
C .E • Clarke . 

Wainuiomata : 4 m • .£££, GCE , �' GFS , · 1  f .  Q!!; 1 2 . 1 .44,  DM, G .V.  Hudson. 

vVaipuh.\J.rau : 1 f .  fg, 20 . 1 0 . 22 , Dl:i , A .V .  Wilson. 

West Plains , Sthld . : 4. m . no date , ED , A .  Philpott . 



Waikupa : 1 m .  1 1  . 1 . 20 ,  ED , A .  Philpott . 

REMARKS : The female of this species is the largest among any species of  
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Orocrambus , measuring up to 5 cm in wing span, hardly deserving to be classified 

as microlepidoptere. ! Very large specimens are often nearly pure white , with 

just faint traces of brown in the basal posterior part of the forewings . The 

apex of tr£ forewings is very acute in such specimens . 

Phylogenetically this spe cies is very close to  O . ephorus on male genitalia , 

both having the same rather unusual foxm of apical spur and small lateral thorn. 

There is little variation in genitalia structure , except to a slight degree in 

the depth of sclerotisation of the apical spur , which is greater in large males .  

This is a local species , found thro·ughout New Zealand . There are no long 

series from single localities in any of the museums , indicating that where 

populations occur they are probably low density one s .  Even i n  the swampy 

country near Paiaka Cumber ( 1 951 ) took only 1 1  in a full year ' s trapping , 

although in my experience the species comes reac1ily to light . 

SPECIES GROUP 4.  

li'rons smooth ,  planoconvex .  Cornuti retained in aedoeagus . Saccus 

undeveloped .  Juxta absent . Very characteristic spiral pleating in  ductus bursae . 

Contains only two species ,  O . corruptus and O .melitastes ,  both confined to 

the South Island , with O . corruptus distributed. in the eastern central areas and 

O .melitastes  in  the south . 

Group 4.  KEY TO SPECIES : male genitalia 

1 Costa of valve flanged ,  aedoeagus with row of 7-1 2 small rose 

thorn-shaped cornuti from apex to � • • • • • • • • • • • corruptus 

Costa of valve drawn dorsally into uncurvea. prong; aedoeagus 

with about 20-25 small rose thorn-shaped cornuti scattered 

between * and � • • • • • • . . . . . . . . . . . . melitastes .  

Orocrambus corruptus ( Butler ) comb . nov . 

Hypochalcia corrupta Butler, 1 877 , Proc . z ool .  Soc . Lond . , 1 877,  P •  399 

Crambus corruptus (Butler) , Meyrick, 1 883 , Trans . N . Z . Inst . ,  1 5 , p .  2 0 .  



Crambus luridus Hudson, 1 923 , Ent . mon. Mag . , 59 , p .  64 .  

Holotype m .  in  British :Museum (Natural History) , slide BM pyral 5567 , labelled 

"Hypochalcia corrupta Butler type . N . Z .  77.34. " 

EXTERNAL CHARACTERS ( Slide 28 ) :  Detailed descript ion by Meyrick ( 1 883 ) ,  coloured 

illustration by Hudson ( 1 928 , Plate XX, Fig . 1 m . ) with brief description.  Female 

frenulum triple , eye diurnal type , wing span 1 5  - 20 mm ( both sexes ) . Females 

on the whole have more slender forewings than the males . The mottled brown 

forewings with uneven white fascia distinguish this spe cies from any other . There 

is frequently a yellowish tinge to the forewings ( form luridus ) . Occasionally 

specimens are found with the forewings approaching an even grey-brown, and these 

have been confused in New Zealand museum serie s with O oaethonellus and O .melitastes .  

iVIALE GENITALIA (Fig . 6l1. , corr:pared with type sketch by Dr . S .  Bleszynski ) : As  for 

generic and species group description except for the following: .Arms of vinculum 

equal to uncus ; saccus not developed ,  apex of arms of vinculum excavate .  Costa 

of valve flanged, dorsal margin about equal to uncus . Gnathos tapered, pointed 

bluntly , equal to uncus . Aedoeagus tubular, truncate , 2:i x uncus , with simple 

lateral thorn at � ' and from 8 - 1 2  small ro se thorn-shaped cornuti between apex 

and t . 

FEMALE GENITALIA (Fig . 1 50 ) : As for generic description except for the following: 

Eighth abdominal tergite fus ing dorsa-laterally with ostium bursae , as wide at 

fusion as in dorsal midline , anterior apophyses repre sented by triangular projec-

tions in lateral midline s of anterior margin of tergite . Eighth sternite a strong 

lunate plate . Ductus bursae about 4 - L1-tx length of anal papilla e ,  strong to �' 
3 5 � spirally pleated from 8 to 9 ,  ductus seminali s joining at s • Ostium a simple 

funnel flared at mouth , ostiolar pouch region not swollen .  Corpus bursae with 

two large unequal oval signa . 

EGG: Obla.te , 1 7 - 23 vertical ribs ,  0 .41 - 0 .�2 x 0 . 27 - 0 .30 mm, creamy white when 

first laid , turning orange after 24 - 36 hours . Duration of egg stage , 8 days in 

November. Gross embryological change s visible through the shell as  for 

O . • flexuosellus ( pp .  lOO ) . 



HAT CHING BEHAVIOUR : The shell was no t c'o nsuned by the larvae on emergence . 
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Imme diately after hat ching they sought she lter in mo ss provided in the cont aine r .  

LARVA : Reared only to third ins tar , head dark brown with paler brown adfrontalia . 

Well-deve loped prothoracic shield pre sent . Re st o f  body pale brovm with dark 

brown pinacula . Cha etotaxy not studied . 

DURAT ION OF LARVAL INSTA.RS : Larvae were reared in small c ontaine rs maintained 

only at room temp erature , not under controlled c ondit ion s ,  food changed every 3 

days . First instar : 9 - 1 2  days ( November ) ;  S e c ond instar : 8 - 1 5  days 

( De c ember ) ;  only one larva survived int o third instar and di e d  2 days after ec.<:lysi s .  

LARVAL BEHAVIOUR: The captive larvae ,  o btained from t he Winchmore Irrigation 

Re search Stfltion were reared on �' which they ate readily . Gra sse s 

( Po a  annua and Bromus da�rlis ) and clover (Trif o�ium repens ) were eaten but 

o bviously not p re fe rred .  Horiz ontal tunnel s  running through the m o s s  were 

c onstructed, built clo se agains t the s oil . 

HOST PLANTS :  In view o f  the heavy mortality in captive larvae I doubt if any 

natural fo odplant was be ing offered . 1v1r R • .T . Wood of the Wi:10hmore Irrigation 

Re search S tation informed me that the moths we re f lying in " cons iderable numbers 

in old pasture whe re sweet vernal and similar plant s were common" . 

DISTRIBUTION ( Fig . 246 ) :  Lowland gra sslands of the eastern and subalpine gra s s-

lands of the central S outh Island of New Zealand , with a preference for poorly 

drained or boggy areas . Occurs up to 2 , 500 f t .  ( Hudson 1 928 ) .  Adult flight 

p eriod September to early Decembe r ,  and in s ome areas again in Fe bruary . 

IviATERH.L EXAMJl'illD :  62 m .  1 3  f .  

2 m .  no data , CM , R .W . Fere day . 

1 rn .  1 862 , no locality ,  CM , R . w . Fereday . 

1 m .  O ct . 1 877 , no locality , CM , R . Vf .  Fereday . 

Balcairn , Cant . : 1 f .  20 . 1 0 . 21 ; 1 f .  30 . 1 0 . 2 1 ; CM, s .  Lindsay . 

Ball Glacier : 2 m .  NAD , 1 l+ . 1 2 . 29 , CM , DM , A .  Philpott . 

C a s s , Cant . :  1 m .  Nov . 1 92L� , CH, A .  'ronnoir . 

Christchurch : 1 m .  1 . 1 1  . 1 86Lh CM , R .1;L l<'e reday; 

DM , C . E .  Fenwi ck . 

3 m .  NAA, NAB , 1 f .  HFU , 28 . 9 . 22 , 
-- --· --



Cooper ' s Nob , Cant . : 1 m .  Nov . 1 )'1 8 ,  ED , S .  Lindsay; 4 m . �' 1 f .  �N , 
1 1+-1 6 . 1 1 . 24, Dill ( 1  ) ,  ED (5 ) ,  S .  Lindsay . 

Eyrewell : 2 m .  HBB , HBC , 20 . 1 0 . 64, FRI , J .S . Dugdale . 

Lur.1sden:  1 m .  !iEX' 1 f .  NAH , 1 5 . 1 0 .41 , Divi , G.  Hov1es .  

Mt . Grey, Cant . :  1 m .  20. 1 1 .24, Chi, S .  Lindsay .  

Mt . Pleasant , Cant . : 3 m .  24 . 1 0 . 21 ; 1 m .  30. 1 1 . 24; CI1I . S .  Lindsay . 

Porter River, Cant . : 4 m .  9-1 0 . 1 1 . 28 ;  2 m .  1 5 . 1 1 .29 ;  CM, S .  Lindsay. 
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Port Hills ,  Cant . : 3 m .  Oct . 1 91 9 , ED ( 1  ) , CH ( 2 ) ;  3 m .  Nov . 1 91 9 ,  ED , CM ( 2 ) ;  

1 m .  De c • 1 91 9 , CM; 1 m .  2 7 .  1 0 .  2ll-, ED ; 1 m .  Hli'X , 1 8 • 1 0. 3 1  , DM; S • Lindsay. 

Puke Atua Bush , Cant . : 5 m .  3 f .  29 . 9 . 28 , Divi ( 1  m . ) ,  CM, S .  Lindsay; 1 m .  6 . 1 0 . 28 ,  

ED , E .S .  Gourlay. 

Rangitata : 2 m .  3 f .  1 8 . 1 0 . 39 ,  ED , S .  Lindsay . 

fJ.'aeri Gorge : 1 m .  NAI ,  1 f .  NAG , 24. 1  0 .39 ,  DM , G .  Hov1es . 

Taylor'  s Mistake ; 1 m .  30 .9 . 23 , ED , S .  Lindsay . 

Temuka : 1 f .  1 . 1 1 . 08 ,  ED , G .V .  Hudson . 

Waimakariri River : 1 m .  22 . 1 0 .2 1 , ED , S .  Lindsay. 

Waimate : 1 m .  1 f .  7 .9 . 25 ,  CM , S .  Lindsay . 

Yraitaki , 2 , 000 ft . :  1 m .  HBA , 1 1 . 2 . 63 ,  FRI ,  J . S . Dugdale . 

Wedderburn : 2 m.  no date , ED , J . H .  Lewis ; 7 m .  3 f .  22 . 1 0 . 23 ,  AM, C .E .  Clarke . 

Winchmore , Cant . :  1 2  m.  1 f .  O ct . 1 967 , R . J .  Wood . 

REMARKS : A very clear and clo se phylogenetic affinity to O .me litaste s ,  the two 

species forming a compact and sharply de limited group , not very close to any 

species in other specie s groups .  

Variation in O . corruptus i s  considerable , where forewing pattern and colour 

is  concerned .  Hudson ( 1 923 ) erected a new specie s for an extreme colour variety 

( lur:h_dus ) ,  but sank it a s  a synonym of �.E..�� in hi s later monograph ( 1 928 ) .  

However the pale forewing fascia are clear in almost all specimens , and the 

forewings are very slender in comparison to specie s such as mel._tE,astes and 

aethonellus . 

Oro crambus melitastes ( IVIeyrick) comb .nov . 

Crarnbus�litaste s Meyrick , 1 909 , Trans . N .Z . Inst . ,  41 , p .  9 .  

Lectotype m .  ( Dr .  S .  Bleszynski ) in British Museum (Natural History ) with 1 

paralectotype , labelled " Invercargill New Zealand 1 3 . 1 2 .82 , peltastes Meyrick" . 

The labelline of  the name pelt��tes i s  a ssumed to be a lapsus calami by Meyrick . 
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EX'fER..l\JAL CHA...�CTERS ( Slides 29 , 30)!. Detailed descript ion by :Meyrick ( 1 909 ) ;  

coloured illustration by Hudson ( 1 928 , Plate XIX , Fig. 8 ,  9 . )  and abbreviated 

description.  Female frenulwJ triple , eye nocturnal type . Wing span 1 7  - 22 mrr1 

( both sexe s ) . White  subapical mark on forewing distinguishes it from aethon�+lu�. 

},1,.'\LE GENITALIA (Fig . 65 ) :  As for generic and specie s  group de scription except : 

Arms of vinculum about } uncus ; saccus with bluntly rounded or slightly excavate 

apex . Costa of valve flanged dorsally pronged , dorsal margin about equal to  

uncus . Sacculus not differentiated .  Gnathos tapered , pointed. Aedoeagus 

h1bular , truncate , 2 - 2�- uncus , length to median breadth ratio 8-9 : 1 , with 

small dorso-lateral thorn at about * - i from apex ; 20 - 25 small cornuti 

between  -l and � ·  

FEMALE GEI'ifiTALIA ( Fig . 1 51 ) :  A s  for generic de scription except : Eighth abdominal 

tergite fusing dorso-laterally with ostium bursae , twice as wide at fusion as in 

dorsal midline . Eighth sternit e a weak lunate plate . Ductus bursae 4 - 4ix 

length of anal papillae , strong to �' with characteristic diagonal pleating from 

-r 1 1 4 to 2 '  ductus seminalis joining at 2 • Ostiwn a simple tapering funnel . 

bursae with two very unequal oval signa . 

LARVA : Not known . 

HOST PLANTS :  Not known. 

Corpus 

DISTRIBUTION ( Fig . 247 ) : Southland , Otago and Westland, subalpine z one down to 

sea level at Invercargill . Flight period October to Januar,y. 

MATERIAL E..XAIYIINED : 29 m .  1 2 f .  

1 rn .  B:!!"'A ,  no date , DM, C .E .  Fenwick . 

Bluff:  2 m .  1 5 . 1 2 . 1 4,  ED , A .  Philpott . 

Catlins ,  Otago : 1 rn .  1 8 . 1 2 . 14 ,  ED , 3 rn .  OAE , OAI ,  �' 4 f .  �' 2!£, OAL , NAF, 

4. 1 2 . 39 ,  DM; G .  Howes .  

Greenhills , Sthld . :  1 m .  14 . 1 1 . 1 8 ,  ED , A .  Philpott .  

Lake Manapouri :  1 m .  OAG, 1 1 . 1 2 . 57,  ]'RI , J . S .  Dugdale . 

Lindis Pass :  1 f .  �' 14 . 1 0.-4-1 , DM , G .  Howes .  

Menzie '  s Ferry , Sthld . : 1 m .  20 . 1 . 1 0 , CM, E .  Meyrick. 

Monowai : 3 m. 1 f. 1 3 . 1 1 . 1 9 ,  ED , A. Philpott . 
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New River, Sthld. : 7 m.  1 f .  no date , ED , 3 f . �' �' �' no date , EM: 

A .  Philpott ;  2 m .  ill'Z , 9._AA , no date , DM, G .  Howes ,  1 m .  IFA, Dec . 1 908 , DM, 

3 m. 30. 1 0 .09 ,  ED ; A Philpott . 

Tawhai State Forest : 1 m .  OAF, Jan. 1 962 , FRI , W .A .  Holloway. 

Tisbury, Sthld . : 2 f .  26 . 1 . 1 6 ,  C1f , A .  Philpott 

West Plains ,  Sthld . : 1 m. OAD , DM, 1 m .  ED , no date , A .  Philpott . 

REMARKS : Hudson ( 1 928 ) ,  offered doubts concerning the specific status of this 

species,  but this is the only one of the seven small brown and white species 

de scribed by Meyrick which is  clearly distinct from O .aethonellus . There are 

quite striking differences between the sexes of O .melitaste s .  The females 

usually have pale streaks on both costa and dorsum of the forewing, and are 

generally paler in colour , while the males are darker without such markings and 

with narrower white forewing fascia, superficially more like O .aethonellus than 

the females .  However both sexes of O .melitastes possess a small white subapical 

patch on the costa of the forewing , which is never found in O .aethonellus . The 

two species are quite distinct in both male ani female genitalia characters ( Figs . 

65 , 1 51 , melitastes ,  figs . 44, 1 32 ,  aethonellus ) .  Females of melitastes approach 

fugitivellus in external appearance ,  but the latter species has much narrower 

forewings ani very acute apice s .  Phylogenetically O .melitastes has a close 

affinity with o . corruptus . 

SPECIES GROUP 5 .  

Frons planoconvex or conical ; cornuti present in aedoeagu� ; Saccus 

tapered.  Juxta present in subgrou� 5a , absent in subgroup 5b .  An assemblage of 

relatively primitive species , not monophyletic as a unit . 
Subgroup a .  

Contains four specie s ;  O . cyclopicus , O .jansoni , O . lectus and O . ornatus . 

O . cyclopicus ranges from Hawkes Bay to the southern parts of the South Island; 

O .jansoni is confined to the tussock subalpine region of the central North Island 

plateau. O . lectus is  a subalpine/alpine specie s in the central South Island, while 

O . ornatus is known only from the holotype from Golden Downs , Nelson . 
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GROUP 5a . :K.i!:Y TO SPECIES : male genitalia 

1 Aedoeagus without external ornamentat ion, cornuti 

1 5 2  

squat and rose-thorn shaped • • • • • • • • • • • • • • • • • • • • • 2 

Aedoeagus with lateral or subapical thorn , cornuti 

slender,  splinter-shaped . . . . . . . . . . . 

2 Cornuti arranged in two parallel rows , costa of valve 

flanged . . . . . . . . . . . 

. . . . . . . . 

. . . . • • • 

3 

lectus 

Cornuti scattere d ,  costa of valve dravm dorsally into a prong • • • ornatus 

3 Sacculus with distinct flange , aedoeagal thorn dorsal and 

subapi cal , co rnuti grouped at .;. when ve scia not everted • 

Sacculus not flanged, aedoe agal thorn ventral , at about 

i, cornuti linear betwee n  � and 1 when ve scia not everted 

• • • • • 

. . . . . 

cyclopicus 

jansoni 

Orocrambus cyclopicus ( Meyrick) comb . nov . 

Cr&mbus cyclopicus Meyrick, 1 882 , New Zealand Journal of Scie nce ( Dunedin) 1 ,  p . 1 87 .  

Crarnbus cyclopicus Meyrick , 1 883 , Trans . N .Z .  Inst . ,  1 5 ,  p .  29 . 

Crambus sophistes Meyrick , 1 905 , Trans . ·ent . Soc . Lond . , 1 905 , p .226 (N . Syn . ) 

Le ctotype m .  ( Dr . S .  Bleszynski ) in British Museum (Natural Hi sto� ) slide BM 

pyral 7978 , labelled " Christ church New Zealand 1 0/3/82 Crambus cyclopicus" . 

Holotype m .  in Brit ish Museum ( Natural History ) , slide BM pyral 5628 , labelled 

" Dunedin New Zealand JHL/03 . Cra1nbus sophistes" . 

EXTERNAL CHARACTERS ( Slide 31 ) :  Detaile d de scription by Meyrick ( 1 883 ) of typical 

form , and of form sophi ste s ( 1 905 ) ,  coloured illustration by Hudson ( 1 928,  Plate XX , 
- . 

Fig . 44 f . ) and of form sophistes (Plate XIX , Fig . 24 m) . The s pe cimen on Plat e  

XX ,  Fig .  43 labelled Crambus sophronellus m .  i s  quite clearly a form of 

�. cyclopicus with the markings of the fo rewings obsolete . This is  a form commonly 

met with . However the illustration given in a later work by Hudson ( 1 95 1 , Plate V,  

Fig . 2 f ) i s  o f  a bona fide specimen o f  O . sonhronellus . The eye of O . cyclopicu� 

i s  nocturnal type,  the female frenulum triple , and the wing span 22 - 3 0  mm ( both 

sexe s ) . There is a re semblance betwe en thi s species and a numbe r of Pyraustinids 

and Phycitinids , but the large eye-shaped stigma in this disc of the forewings 

is a good identification mark . Not easi�y confused with other Crambids . 
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MALE GENITALIA (Fig . 66 , checked against lectotype sketch by Dr . S .  Ble szynski ) : 

As for generic and spe cies group de scription except for following : Arms of 

vi nculum about � uncus ; Saccus tapered with rounded ap ex; Juxta a U-shaped 

p late . Costa of valve flanged ,  dorsal margin about � uncu s .  Sacculus flanged .  

Gnatho s tapered , curved dorsad , wit h api cal club , about e qual t o  uncus . 

Aedoeagus tubular , truncate , 2� - 3x unc u s ,  length to median breadth ratio about 

1 0 : 1 ,  strong in dorsal midline from apex to about � ' with simple thorn subap i cal , 

dorsad at about 1/1 6 ;  group of 3 - 6 slender cornuti at about t. 

FEMALE GENITALIA (Fig . 1 52 ) : As for ge neric de s cription except for following : 

Eighth abdominal tergi te fusing diagonally wit h o stium bursae , anterior portion 

c ompletely encircling os tium . Tergit e about 4 - 5x as wide at fu s ion as in dor sal 

midline . Eighth sternite a weak lunate or oval plate . Ductus bursae 9 - 1 0x  

length of anal papillae , pleated t o  �' strong to i, du ctus seminali s j oining at � .  

O stium bursae a dorso-ventrally flat tened crateriform funnel w ith o sti olar p ouch 

swollen . Corpus bursae with two une qual oval s igna . 

EGG : Oblate , 1 6  - 21 vertical rib s , 0.46 - 0.48 x 0 .34 - 0.37 mm ,  light brown 

when first laid, turning orange -grey after 24 - 36 hour s .  Gros s embryological 

change s v i sible through shell as for O . flexuosellus (pp . lOO) . 

stage 1 5  days (March ) , 1 7  days (April ) . 

Duration of e gg 

HATCHING BEHAVIOUR: Sim�lar to that of O . flexuo sellus (p �O� , shell not consume d . 

LARVA ( Fig . 21 9 ) :  Length of fully fed final instar larva. 1 2  - 1 5 mm; stout , 

greyi sh brown with darker brown pinacula . Head cap sule me dium brown with darker 

brown marking s (Fig . 208 ) . Prothorax with we ll-develop ed shie ld , s trong in 

5th and 6th instars , L2 dorsad of L1 , SV2 dorsad of SV1 . Me sothors.x and Metathorax : 

D2 longer than D1 , SD1 longer t han SD2 ,  L1 d orsad of 12 . On abdomina l segme nt s : 

On A1 , A2 ; SD2 very sm all , D1 longer than D2 , SV2 caudad of and longer than SV1 , 

SV3 . On A3-6 ; SV2 dorsad of SV1 , SV3 , 11 dorsocaudad of L2 . On A7 ; SV1 

ventra-caudad of SV2 . 

dorsal midline • 

In final instar dorsal pinacula are continuous over 



DURATION OF LARVAL INSTARS : First instar: 8 - 27  days (April ) ; Second 

ins tar: 1 9  - 32 days (April-May ) ; Third instar: 1 9  - 28 days (May) ; Fourth 

ins tar: 1 3  - 22 days (May-June ) ; Fifth instar : 1 2  - 1 9  days ( June ) ; Sixth 

insta.r : 5� - 76 days (June-August ) . Larvae kept at room temperature , not 

under controlled conditions . Food changed every 2 - 3 days . 

LARVAL BEHAVIOUR : Newly emerged larvae are sluggish for 1 - 2 hours,  then 

begin to c onstruct silk tunnels through soil debris .  Vertical tunnels into the 

soil are constructed by fourth and following instars , these may be up to 211 in 

length , and are usually found betwe en the root s of the foodplant . A pupal 

chamber is formed at the base of the tunnel ,  as in O . flexuosellus ( p . l02) . 

Extensions of the tunnels , made of silk, frass  and plant debri s ,  are often made 

for 1 - 211 above the soil into the base of food plant clumps .  The larvae eat 

longitudinal groove s in the leave s of the food plant , and differ in behaviour 

from O . flexuose llus in that they leave the burrows at night to feed ;  I have 

found them as far as a foot above ground on the leave s ,  and Mr P . J .  Wigley of 

the Zoology Department , Massey University , took 4 larvae of this specie s while 

sweep-netting for weevils at dusk. 

HOST PLANTS : Found in the wild on Bromus mollis L .  and Arrhenatherum elatius L .  

Native hosts unknown. 

FUPA :  Medium brown, slightly glo ssy ,  about 1 1mm in length , spiracles dark, � 

slightly raised , abdominal setae microscopic , unmodified.  Duration of pupal 

instar 27 - 53 days . Moths emerged in captivity in months when no specimens 

have ever been recorded in the wild . 

DIS�RIBUTION (Fig . 248 ) :  Common in the lowland pastures of the eastern South 

Island and the southern North Island , becoming apparently s carce north of the 

Manawatu except in some places on Hawke s Bay coast (T .H .  Davies ,  pers . comm. ) . 

The spe cie s  also oc curs in subalpine and alpine regions of the South Island , to 

about 4, 000 ft . Specimens taken by Mr J . S . Dugdale at Craigie burn had all 

forewing markings obsolete , but had typical male genitalia . Flight period January 
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to May . This is strictly an autumnal spe ci e s ,  with the p eak of adult 

flight occurring in March-April in both the North and S outh Islands (Table 8 ) . 

There i s  no winter diapause in this speci e s ,  a s  i s  shown by the fact that the 

larvae bre d  in captivity in this study pupated in August and emerged in 

S eptember and October at room temperature , a c ompletely �bnormal pattern whe n 

..• , 

compared with the adult flight records g iven b elow . 

Table 8 

Flight re cords of O . cyclopicus obtaine d  by 

light-trapping with 1 25 watt YN 

Fe b .  Mar . 

Mas sey University 

1 965-6 1 64 

Ma s s ey University 

1 966-7 2 1 01 

Ma s sey University 

1 967-8 0 1 2  

Lincoln College 

Cante rbury , 1 966-7 1 22 

Winchmore , Cante rbury 

1 966-7 73 1 74 

MATERIAL EXAMINED : 1 01 m .  23 f .  

Alexandra : 5 m .  4.4. 20, AM, C .E .  Clarke . 

Ben Lomond : 2 m .  22 . 2 . 1 6 ,  AM ,  C . E .  Clarke . 

Apr. 

38 

1 90 

64 

4 

1 0  

bulb . 

May 

1 0  

1 2  

1 4  

0 

0 

June 

1 

0 

0 

0 

0 

Bot tle Lake , Cant . :  3 m .  1 7 . 2 .23;  3 m .  22 . 3 . 25 ;  CM, S .  Lind say . 

Castle Hill, Cant . : 1 m .  9 .3 .30,  CM , S .  Lindsay .  

Chri s t church : 3 m .  no date ; 2 m .  3-4 .3 . 1 864; 1 m .  1 0 . 3 . 1 864; CM . R . W .  Fereday; 

2 m .  8 .4 . •  34, CM , S .  Lindsay . 

Craigieburn ,  4,000 ft . :  4 m .  AEA ,  AEB , AEC , AED , AEE , 1 8 . 3 . 65 ,  FRI , J . S . Dugdale . 

Dunedin : 1 m .  24.3 . 1 2 ,  AM ,  C .E . Clarke . 

Hinds : 1 m .  1 3 . 3 . 1 1 , ED , C .E .  Clarke . 

Hoon Hay , Cant . : 1 m .  Mar . 1 921 ; 8 . ,3 . 23 ;  CM, S .  Lindsay . 

Horse shoe Lake , Cant . :  1 m .  23 .3 . 23 , ED , S .  Lindsay . 

Ida Valley , Otago : 2 m .  RDA , RDB , summer 1 902 , DM , J . H .  Lewi s .  

Kaituna : 2 m .  1 1 .3 . 23 ,  CM , S .  Lindsay . 



Lake Guyon : 1 m .  Mar . 1 871 , CM , R .W.  Fereday . 

Lake Rotoroa : 1 m.  2 f .  1 4-1 5 . 3 . 31 , CIII , S .  Lindsay. 

Mt . Grey , Cant . : 1 m .  6 .4.28,  1 m . 1 6 .3 .30,  CM, S .  Lindsay . 
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Mt . Sugarloaf , 2 , 000 ft . Cant . :  2 m.  28 . 2 . 62 ;  2 m .  1 6 . 3 . 62 ;  1 m .  1 2 . 2 . 63 ;  

LC , E • G.  White .. 

Nel son: 4 m.  4-29 .4 .2 1 ; 1 m.  3 .5 . 21 ; 2 m .  1 7-23 .3 . 23 ;  

23-28 . 3 . 25 ;  6 m .  1 6 .4 . 25 ;  2 m . 7-14 . •  5 . 25 ; 1 m .  9 .4 . 26 ;  

ED , A .  Philpott . 

1 m .  7.4 .23 ;  2 m .  

8 m .  8 .4 . •  27;  

Palmerston North : 1 7  m . � ' MDB, MDC ,  �' Iv'LDF, IviDG, M!lli, MDI , MDJ , �' �' 
MDM, MDP, 1 2  f. MDN, 1IDO , 1 2-27 .4 . •  66; 8 m.  6 f. 9-1 8 .4.66;  3 m. 3 f.  2-8 .5 .66 ;  

GC , D .E .  Gaskin . 

Pokororo , Nel . : 1 m . 3 . 3 . 21 , ED , S .  Lindsay.  

Port Hills , Cant . : 1 m.  April 1 91 8 ,  ClVl: , S .  Lind.say. 

Queenstown: 1 m.  22 . 2 . 1 2 ,  AM, C .E .  Clarke . 

Ribbonwood Fan ,  2 , 1 00 ft . Cant . :  1 m.  1 3 .3 . 62 ;  1 m .  26 .3 .62 ; LC, E .G .  White . 

Spreydon, Cant . :  1 m .  1 6 .3 . 1 8 ,  CM , S .  Lindsay.  

Tooth Peaks : 1 m .  24. 1 1 . 1 8 ,  ED , A .  Philpott . 

Waitati : 1 m .  RDC , 1 . 2 . 27 ,  DM, G .  Howes .  

Wedderburn : 2 m .  no date , :em , C . E .  Fenvrick. 

Wellington: 1 m. Mar . 1 963 , GC , D .E .  Gaskin. 

REMARKS : Phylogenetically this species is  unequivocally a Group 5 species ;  

the male genitalia , especially in the structure o f  the aedoeagus , show a similar 

pattern of development to the species  of subgroup 5b , such as O .harpophorus ,  

although the retention of the juxta is regarded a s  a primitive feature . On the 

other b�nd the species shows the advanced feature of ostium encirclement by the 

e ighth tergite in the female . The male genitalia structure is very close t o  

O .jansoni, though O .jansoni has a conical frons , and shows a more conservative 

habitus t{t.an 0 .  cyclopicus . 

pattern is  not kno�n. 

What advantage is conveyed by the peculiar wing 

Orocra�bus lectus (Philpott ) comb . nov . 

Crambus lectus Philpott , 1 929 , Trans . N .Z .  Inst . ,  60,  p .  301 . 

Holotype m , allotype f,  2 paratype m ,  in EDNZ , 1 para type m ,  1 para type f ,  in C:MNZ , 

labelled " 1 .  Tekapo , 24. 1 2 .28 , A .  Philpott11 •  Author' s preps .  of genitalia ACB 

( EDNZ m .  ) ; AGR ( CIVINZ m • ) ; AGS ( CMNZ f .  ) • 
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EXTERNAL CHARACTERS ( Slide 3 ) ; Detailed de scription by Philpott ( 1 929 ) ,  

coloured illustration by Hudson ( 1 939 , Plate LVI , Fig . 1 7  f . ) , with abbreviated 

de scription. Eye nocturnal type , female frenulum triple . Difficult to 

separate by forewing pattern from some alpine specimens of O . ramo sellus and 

O . callirrhous in particular, also when fairly worn from such species as 

o . ordishi and o . abditus . Easily distinguished by genitalia characteristic in 

both sexe s .  Wing span 2 1  - 29 mm ( both sexe s ) . 

MALE GENITft�IA (Fig . 67) : As for generic and species group de scription except 

for the following : Arms of vinculum about � uncus ; Saccus tapered to rounded 

or very slightly excavate apex; JuA�a a small subsellate plate . Costa of valve 

flanged , dorsal margin slightly le ss than uncus . Sacculus not developed.  

Gnathos straight , tapered ,  bluntly pointed,  e qual to uncus . Aedoeagus tubular , 

2 3  4X uncus , length to median breadth ratio 6-7: 1 ,  occasionally with very small thorn 

near apex ; double row of rose-thorn shaped cornuti pre sent , arranged sometime s 

alternately , sometime s in pairs . 

l<'EMALE GENrL'ALIA (Fig . 1 53 ) :  As for generic de scription except for following : 

Ana1 papillae with about 4 very coarse setae on. anal margin of ventral lobe . 

Eighth abdominal tergite fusing dorsa-laterally with ostium bursae , le s s  than half 

as wide at fusion as in dorsal midline . Eighth sternite a weak lunate plate . 

Ductus bursae 3� - 4x length of anal papillae , strong and pleated to �' ductus 

seminalis joining at about �. Ostium a broad tapering funnel opening dorso-

caudally . Corpus bursae with two very large une quc-.1 lanceolate signa , one 

about twice the other.  

LARVA : Not known . 

HOST PLANTS : Not known . 

DISTRIBU'l'ION ( Fig . 249 ) :  Eastern subalpine and alpine re gions of the South 

Island , and in the Mount Arthur-Lake Sylve ster region of the Nelson high country .  

Flight period De cember t o  February . One stray taken near sea level at Lincoln 

College . 



MATERIAL EXAMINED : 25 m .  4 f .  

Cass ,  1 , 990 ft . Cant . : 1 m .  8 . 1 2 . 61 , LC , E .G .  White . 

Craigieburn, Cant . : 1 m .  TAD , 31 . 1 2 .44,  DM, S .  Lindsay. 

Hanmer : 1 m .  Dec .  1 9 1 9 ,  CM , S .  Lindsay. 

Island Pass , 4,590 ft . Nel . : 2 m .  DGT , �' 1 5 . 2 .66 ,  FRI ,  J .S . Dugdale . 

Jack' s Pass , Hanmer :  6 m .  2 f .  29 . 1 2 .30,  DM ( 2  m . ) ,  CM. S .  Lindsay . 

Klondyke : 1 m .  �' 1 9 . 1 2 .59 , FRI, J .S . Dugdale . 
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Lake Tekapo :  1 m .  ( holotype ) ,  ED, 3 m .  ( paratypes)  AGR ( CM) , ACB (ED ) ,  1 f .  

( allotype ) ED , 1 f .  ( para type ) AGS , CM; 2� .•  1 2 .  28 , S .  Lindsay. 

Lincoln College : 1 m .  23 . 1 2 .  66 , GC , Ivi . McPherson 

Mt . Crystal Ridge , 4,500 ft . Nel . :  1 m .  DGX ,  1 4. 2 . 66 ,  FRI ,  J . S .  Dugdale . 

Mt . Lturnore , 3 ,500 ft . :  3 m .  SAA , SP� , SAC , 2 . 2 . 65 ,  FRI ,  J .S . Dugdale . 

Mt . Sugar Lo�f , Cant . :  2 m .  1 8 . 1 2 .62 , LC , E .G .  White . 

Sedgemere , 3 ,300 f t .  Nel . :  2 m .  DGI , DGL , 1 3 . 2 . 66 ,  FRI , J .S . Dugdale . 

REMARKS : I found this species frequently confused in New Zealand museum series 

with �osellus , O .haplotomus , O . callirr�ous ,  the simplex section o f  subgroup 5 b ,  

and a few other specie s .  It i s  very variable , and difficult to pick by externals 

alone . Hovtever the two remarkable features of the genitalia - the huge lanceolate 

signa of the female corpus bursae , and the double row of cornut� in the aedoeagus 

of the male - are unmistakably distinctive . 

Phylogenetically clearly in this subgroup , but without any really close 

relationships with any other species within the subgroup , which is a very 

divergent one . 

Orocrambus ornatus ( Philpott ) comb . nov. 

Crambus ornatus Philpott , 1 927 ,  Trans . N . Z .  Inst . ,  58 , p .82 . 

Holotype m .  in EDNZ , ED (Philpott coll . slide , no number ,  but labelled " C. ornatus 

�· "  Specimen labelled "Golden Downs , 8 . 1 . 26 ,  A . Philpott . 11 ) 

EX'rERNAL CHARACTERS (Slide 33 ) :  Detailed description by Philpott ( 1 927 ) , 

coloured illustration by Hudson ( 1 939 , Plate LVI , Fig . 28 m . ) and abbreviated 

description. Eye nocturnal type . Wing span 20  mm . Female not known . 

IAALE GENITALIA (Fig . 68 , Type ) :  As for generic and species group description 

except for following : Arms of vinculum a little less than uncus ; Saccus tapered,  



1 5 9  

with rounded apex; juxta a small plate concave dorsally , ventral margin convex , 

medially cleft . Costa of valve flanged ,  drawn do rsally into blunt in-curved 

prong , dorsal margin about 1 trc  uncus .  Sacculus not differentia.ted. . Gna tho s 

pe.ralle l-sided for most of it s length , half as wide a s  long , tapering to rounded 

apex , slightly longer than gnathos .  Aedoeagus tubular, truncate , slightly 

dilate apica.lly , 3x uncus , length to me dian breadth rqtio 7�: 1 , without exte rnal 

ornamentat ion . Four rose-thorn shaped c ornuti betwe en apex and � ·  

LARVA : Not known . 

HOST PLANTS : Not known . 

DISTRIBUT ION (Fig . 250) : Golden Downs , Nelson. F'light period January . 

MATERIAL EXAMINED : 1 m .  

Golden Downs , Nel . : 1 m .  ( holotype ) , 8 . 1 . 26 ,  ED , A .  Philpott . 

RElfu\..RKS : 'l'he genitalia drawing in :F'ig . 68 may be proporti onately inaccurate in 

some details,  as it had to be reconstructed from the di ssected fragment s  (broken) 

of the type slide , which was in very poor condition . The drawing by Philpott 

( 1 929 , :B'ig . 27)  doe s not seem to be by camera lucida , but the re is broad agre ement 

betwe en Philpott and. myself concerning the feature s .  The strong development of 

the costa of the valve is intere sting , but a para.llelisrr. of what has o cc.urred 

in O . apicellus , O .tuhualis and O .aethonellus . Another intere sting feature i s  the 

spatula.te uncus , which approe,che s the c ondition found in Maoricrambus oncobolus . 

I he s itated to place this species with systematic exactitude , without a female ; 

but by male genitalia. characteristic s it i s  cle�rly placed in t his subgroup . I 

suspe ct that O .punctellus , only so far known from a worn female holotype , will p rove 

to be the female of orP�tus , since the placing of the central stigma of the 

forewing and some of the other ob scure markings are s trongly sugge stive of the 

forewing pattern of the ornatus holotype . I will not alter the status of e ither 

on the limited. material available . If �.punctellus is the female of this spe cie s ,  

the n its systematic po sition would be confirmed ,  rather tha.n altere d .  



Orocrambus jansoni sp .nov . 

Holotype m .  author' s prep . of genitalia ZPX , allotype f ,  author' s prep . of 

genitalia ZPY and 5 paratype m .  in EDNZ , labelled "Waiouru , 4 Feb .  1 966; 

2 , 800 ft . D . E .  Gaskin" . 3 paratype m .  in DMNZ , 2 paratype m .  in AMNZ , 3 

para type m .  in CNi.NZ , 1 para type m .  in MUNZ . 
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EXTERNAJ� CHAP�CTERS (Slide 34) : Ante��ae dark brown, serrate in male , nearly 

filiform in female . Ocellus 0 . 05 - 0 . 07 mm in diameter ,  compound eye nocturnal 

type . Frons conical . Frenulu� single in male , triple in fem�le . Maxillary 

palp triangular, laterally brown, medially yellowish . Labial palp dark brown 

laterally, yellowish medially,  porrected , ratio to head length about 2 .4: 1 .  

Thorax and abdomen yellowish to silvery white . Forewings with brown costal 

streak frorr. base to apex , similar paler strea.k on dorsum .  Median area silvery 

white to yellowish from base to termen . Anterior end of this fascia touche s 

apex . Apices acute . Cilia brown and white . Hindwings dark brown with lighter 

brown cilia . Foregoing description based on holotype and paratype males ;  

allotype female very similar but with all markings very much paler and cilia of 

all wings white . Legs brown specklea. with white in both sexes .  Wing span, 

1 8 - 22 mm (male ) ,  22 mm ( female ) .  

MALE GENI'I'.ALIA ( Fig . 69 , para type ) :  As for generic and species group description 

except for the following: Arms of vinculum about t uncus ;  Saccus tapered with 

rounded apex . Juxta a thin U-shaped structure . Costa of valve flanged ,  dorsal 

margin about equal to uncus.  Sacculus not differentiated .  Gnathos curved dorsad , 

apically clubbed , equal to uncus . Aedoeagus tubular , truncate , }x uncus, length 

to median breadth ratio about 1 } : 1 , strong ventrally from apex to t, with small 

thorn ventrad at i; 8 - 1 2  very slender cornuti linear from apex to t . 

FEMALE GENITALIA ( Fig o 1 54 ,  allotype ) :  As for generic description except for 

following: Eighth abdominal tergite fused dorsa-laterally with ostium bursae , 

about � as wide at fusion as in dorsal midline . Ductus bursae about 6x length 

of anal papillae , strong to � ' with vertical pleats from � to � ' ductus seminalis 

. . . t 3 JOl.nJ_ng a 4 • Ostiolar pouch slightly swollen, o stium a dorso-ventrally 

compressed funnel with slightly exa.ggerated dorsal lip . Corpus bursae with two 

equal oval signa . 



LARVA : Not .lmown 

HOST PLANTS : Not known, possibly Chionochloa rubra , with which this specie s  

was found associ�ted , but several species o f  European grasses were growing at 

the type locality. 

DISTRIBUTION ( Fig . 251 ) :  Waiouru . Flight period December to  February . 

Mi�TERIAL EXAMINED : 31  m .  1 f .  

Waiouru , 2 ,800 ft . :  26 m .  1 f .  4-5 . 2 . 66 ,  2 m .  7 . 1 2 . 66 ;  3 m .  7. 1 . 68 ;  

D .E .  Gaskin, D .J .  Greenwood and P.J .  Wigley . 

REMARKS : Male genitalia show a superficial re semblance to O . cyclopicus . 
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There is  a strong resemblance to  a small worn specimen of  O . flexuosellus , for which 

reason it may have been overlooked by Hudson and Clarke , both of whom collected 

at Waiouru . It has a close resemblance externally to .2.!fugitivellus .  The type 

locality at Waiouru is an area by the side of the Ohakune road only 200 yards long 

by 50 yards wide . Extensive collecting all around the settlement did not reveal 

any more patches or colonies of O ojansoni . However the species will probably 

be found to  occur in other tussock localities of the subalpine parts of the central 

plateau , which have not been extensively collected . 

Subgrou.:e. 5b . 

Contains 1 8  specie s ,  of which 7;  O .abditus , O . cren�, O .heteraulus , 

O . isochytus , O . ordishi , O .paraxenus and O . scutatus are confined to the South Island 

and the other eleven; O . callirrhous , O . enchophorus , O .harpophorus , O . lewisi , 

O . ramosellus , O . simplex , O . siriellus , O . tw1ualis ,  O .vittellu�, O .vulgaris and 

O .xanthogrammus are found in both the South and North Islands . However the group 

is definitely one with a southern bia s ,  and of the e leven species in the second 

category only O .vittellus and O . ramosellus are ubiquitous in the North Island. 

O . lewisi has a small foothold on the west coast north of Wellington to about 

Titahi Bay , and O . callirrhous has only been taken at the old Miramar golf course . 

Because of much modern development in the area since it was reported there as 

O . schedias (Meyrick , 1 9 1 1 ) ,  the population may now be extinct . 

------- --

However I think 
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there i s  a strong likelihood that the species will also be found along the 

coast of Palliser Bay, where , to the best of my knowledge , no collecting has 

been carried out . 

KEY TO SPBC IES : male genitalia 

Notes :  Remarks were made with the species groups key about O . lewisi and O . crenaeus .  

However in the later species  cornuti ,  although deciduous , are almost always present . 

1 No cornuti • • • • • • • • • • • • • • • • • • • • • • • • • • lewisi 

( or occasional specimen of crenaeus ) 
Cornuti present . . . . . . . . . . . . . . . . . . . . . . . . . . • • • 2 

2 Single elongate cornutus in aedoeagus • • • • • • • • • • o • • xanthogrammus 

3 or  more cornuti present • • • • • • • • • • • • • • • • • • • • • • 3 

3 3 or 4 huge rose thorn-shaped cornuti in expanded aedoeagal 

4 

5 

6 

7 

8 

9 

1 0  

apex;  costa of valve developed into a prong • • • . . . • • • • • • tuhualis 

Cornuti not gigantic and bulging within aedoeagus ; costa 

of valve flanged • • • • • • • • • • • • • • • • • • • • • • • • • • 4 

Distal end of sacculus developed into short projection • •  o • •  

Distal end of sacculus not developed into a projection, ventro-

. . ramosellus 

caudal margin of valve smoothly rounded • 

Small grit-like cornuti present • • • • 

Elongate cornuti • • • • . . . . • • • • 

. . . . . . . 

. . . . . . . 
• • • . . 

Aedoeagus without thorn . . . . . . . . . . . . . 

• • • • • 0 • • • 5 

. . . . . • o ordishi 

• • 0 • • • • 

• • • • 

• • •  6 

Large or small thorn present • • • • • • • • • • • • • • • . . . . . 

. 7 

• 9 

Aedoeagus unchitinised , apically expanded • • • • • • • • •  • •  abditus 

Aedoeagus dorsally chitinised • • • •  

Saccus very elongate , almost a s  long as valve • • • • 

Saccus short , less than length of uncus • • • • • •  

. . . • • • 8 

• • • • • • siriellus 

• • • • • simplex 

Gna.thos clubbed • • • • • • • • • • • • • • •  • • • • • • • • • • 1 0  

Gnathos bluntly pointed 

Thorn ventral on aedoeagus • • • 

Thorn dorsal • •  • • • • • • • . . . 

. . . . . . 

. . . . . . 
. . . 

. . . • • • 1 3  

• • • •  · • • •  0 • 

. . . . . . . 

1 1  

1 2  

1 1  Cluster of e longate cornuti at about �'  cornuti about <\ - � uncus ; 

sacculus strongly flanged • • • • • • • • • • • • • • • • • • enchophorus 

Small elongate cornuti linear between * and �; sacculus not 

developed • • • • • • • • • • . . . . . . . . . . . . . . . . . vulgaris 



1 2  Ae doeagus with small second thorn lateral and s inistrad 

at about �- . . . . . • 0 . . . . 

No lateral t horn pre sent • . . . 

. . . • • . . . 

. . . 

. . • • 

. . . 

. . harpophorus 

• • heteraulus 

1 3  Aedoeagus with strong apex , developed into short spur 

or large thorn . . . . . 

Ae do eagus with weak apex • . . . 
. . 

. . . . . 

. . . . 

. . 

. . . . . . 

. . . 

• 1 4  

• 1 6  

1 4  Short s traight spur on aedoeagus , flat ventrally , with small 

subapical thorn; sac culus not flanged • • • • • • • • • • • • • i s o chytu s  

Apical thorn , on aedoeagus ; sacculus flanged . . . . . . . • • • • • • 1 5  

1 5  Aed6eagus with hooked curved thorn; sac cus short , about 

* uncus ( cornut i de ciduous ) 

Aedoe agal t horn not curve d ;  

. . . . . . . . . . . . . • crenaeus 

3 saccus long , about 4 uncus . . • •  scutatus 

1 6  C o s ta o f  valve weakly flanged; aedoeagus with small 

1 7  

1 ·J thorn ventra at about 4 • • • • • • • • •  • • • • • • • • • paraxenus 

Costa of valve s tro ngly flanged ,  aedoeagus with small thorn 

lat eral at � or dorsal and subapical • • • . . . . . . . . . • • • • . • 1 7  

Aedoeagal thorn subapi cal , dorsal • • . . . . . . . . . . . . . 

Aedoeagus with small lateral thorn at t . . . . . . . . . . . 

callirrhous 

vittellus 

Oro crambus a bditus ( Philpot t ) c omb . nov . 

Crambus abditus Philp ott , 1 924 , Trans . N . Z . Inst . , 55 , p . 2 1 2 .  

0 ·· ·: r·�. r. · • :  ( 1')j''L"• ' l i·· .,. .�,., , "l 1"'\n ) ')0 1 0 2 '1 11 l.�c.:... 4 ( .... / !........, l . \.,_,- - . J .... ,.l ....lA;. _ C). '- • • • • 

36 ) : De"!:.c:.. ilP.d descript:i on of female externals by 

PhUpott ( � 5'24) . Coloured illustra t j on by Hud s on ( 1 5'28 , Plate L ,  Fig . 1 8  f . ) with 

ab breviated descrip t ion . Eye no cturnal type , fema le f'rmmlurn triple , wing span 

2L:- - 28 rmn ( bot.h sexes ) .  As in the other speciEi s of the 11 simplr.x" complex of 

specie s , the ap ice:o of the forewing s of the fem;; le are much more acute than those 

of the maJ.e . Cannot be separat ed from O . simplex ,  O . lewisi , O . ordishi or even small 

specimens of 0 . c renaeus without examination of the geni t�o..lia . 

MALE GENrJ:ALIA (Fig . 70) : As for generi c  and specie s group de s cription except 

for the following : Arms of vinculwn a bout t uncus ; Sac cus tapered to t runcate apex . 

Costa of valve flanged , do rsal margin about % uncus . Sac culus flanged .  Gnathos 



1 6 4  

tapered ,  bluntly pointed,  "Slightly longer than uncus . Aedoeagus narrowly 

conical , to truncate apex , 2%x uncus , length to median breadth ratio 8 : 1 , without 

external ornamentation . 1 8  - 22 cornut:i. between apex and �. 

FEMALE GENITP.LIA ( Fig . 1 55 ,  holctype ) :  As fo� generic description except for 

the following : Eighth abdominal tergite fusing dorsa-laterally with ostium bursae , 

about as  wide at fusion as in dorsal midline . Eighth sternite a weak lunate plate . 

Ductus bursae about 7x length of anal papillae , strong and pleated to and narrowing 

at �' with ductus s eminali s joining at about %. Ostium a tapered funnel ,  

ostiolar pouch region not swollen relative t o  ostiv.m .  Corpus bursae with two 

unequal oval signa . 

LARVA: Not known . 

HOST PLANTS : Not known. 

DISTRIBUTION (Fig . 252 ) :  North Canterbury and Marlborough , and small area of 

South Canterbury around Birdling ' s  Flat . F'light period October to March , 

apparently two generations . Light trap records for Lincoln College , Canterbury 

in 1 966-67 are given in table 9 • Judging from the figure given by Burrovrs 

( 1 967 ) ,  this specie s is confined to the east of the 50 inch isohyet; and north 

of the Rakaia River accordin� to distribution records presently available . This 

pattern of distribution may in part be attributed to O .abditus bein� a specie s which 

survived in the eastern part of the Nelson/Marlborough Biotic refuge during the 

Otiran Glaciation and has spread out from this area in recent time s .  S outhward 

spread could now be lirr:ited by sor.1e (unknown) physical environmental factor , or by 

direct competit ion with the southern-biased sibling of the " simplex" species ,  

O . ordishi . 

Table 9 

Results of 1W light-trapping at Lincoln College , 

Canterbury,  total operation, with 1 25 watt bulb . 

Oct . Nov . Dec .  Jan . Feb .  Mar . Apr:. 

1 966-67 0 3 1 21 67 1 9  0 



1viATERIAL EXAMINED : 25 m .  1 f .  

Birdling ' s Flat , Cant . : 1 m .  :F'GO , 1 9 .2 . 28 , Cl• i ,  S .  Lindsay 

Christchurch : 1 m . �' Nov . 1 868 , CM, R .W .  li'ereday. 

Hoon Hay , Cant . :  1 m .  GGD , ED , 1 m .  CM, 8-1 5 . 1 1 . 2 2 ;  S .  Lindsay . 

Kaikoura : 1 m.  FGX , 9 .2 . 1 870, CN, R .W . Fereday . 

Lewis Pass : 1 m .  GGS , 8 . 2 .57,  ED , E .S .  Gourlay . 

Li�colrr College , Cant . :  2 m .  28 . 1 1 . 66 ;  1 m .  1 2 . 1 2 . 66 ;  1 m .  1 7 . 1 2 . 66 ;  5 m .  

1 0 . 3 . 67 ,  GC , M . McPherson. 

Otarama , Cant . : 1 f. (hole-type ) AGA , 20. 1 0 . 21 , CM , A. Philpott . 

Springfield , Cant . : 3 m.  VAE , VAJI , VAI ,  1 9 . 1 2 . 08� 2 m .  CFE , WAE , 1 7 . 1 .23 , 

DM, G .V . Hudson. 

Waiau , Marl . :  5 m. !t'GK, 1 8-20. 1 1 . 29 ,  CM, S . Lindsay . 
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RE1� : See this section under O ��imElex for a discussion of this sibling species .  

In his paper ( 1 924) Phil}:ott calls the holotype a male , which it i s  not . 

Orocrambus crenaeus (Meyrick) comb . nov . 

Crambus crenaeus Meyrick , 1 885 , Trans. N . Z . Inst . , 1 7 , p . 1 97 .  

Crambus diiJlorrhous .Meyrick , 1 885 , Trans . N .z . Inst . ,  1 7 , p .  1 97 .  

Lectotype m .  slightly worn, in Canterbury Museum , author ' s genit prep . BGJ , 

labelled C . crenaeus n . sp .  25 . 1 .83" . 

Lectotype m .  and 4 paralectotype m .  ( Dr .  S .  Bleszynski ) in Brit ish Museum (Natural 

History ) , slide BM pyral 7956 , labelled " Crambus diplorrhous , L .  Wakatipu New 

Zealand . 1 7/1 2/8211 • 

EXTERNAL CHARACTERS ( Slide 37) : Detailed descriptions by Meyrick ( 1 885 ) ,  coloured 

illustrations by Hudson ( 1 928 ,  Plate XX ,  Fig .  9 m .  ( not £ as stated )  diplorrhous ) ,  

with abbreviated descriptions . Eye nocturnaJ. type , wing span 3 1  - 38 mm (male ) .  

Female not known, quite probably semi-apterous a s  never recorded coming to light . 

This species is best distinguished fror.1 externally sjJTiilar species by examination 

of genitalia . 

MALE GENITALIA (J!'ig . 71 ) : As for genex·ic and species group description except for 

folJ.owing : Arms of vinculum about £ uncus ; saccus short , apically rounded .  Costa 

of valve flanged , dorsal margin as long as uncus . Sacculus flanged .  Gnathos 

tapered apically, otherwise parallel-sided , slightly longer than uncus , bluntly 



pointed . Aedoeagus apically dilate , 2� - 2*x uncus , length to median breadth 

ratio 8-9 : 1 ,  apical breadth ratio 4: 1 ; large , variable dorsal apical  thorn 

present ; 6 - 1 0  deciduous elongate cornuti between apex and �. 

LARVA :  Not known. 
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HOST PLA}ITS :  Not known, but distribution is coincident with range of Chionochloa 

rubra ( red tussock ) shown by Burrows ( 1 967 ) . 

DISTRIBUTION (Fig .  253 ) : Alpine grasslands of the South Island . Flight period 

December to February. 

MATERIAL EXAMINED : 88 m .  

Arthur ' s Pass :  7 m .  20. 1 . 23 ,  AM, C .E .  Clarke ; 2 m .  CM, 2 m .  ED , 8�·. 2 .26 ; 

9 m .  23 . 1  .28 , ED , A .  Philpott . 

Bold Peak:  4 m.  8 .2 . 1 3 ,  ED , A .  Philpott . 

Burgoo Creek , Nel . : 1 m .  VBD , 6 . 1 2 . 62 ,  FRI , J . S .  Dugdale . 

Gordon' s Pyramid, Nel . : 1 m .  25 . 1 . 24 ,  CM, S .  Lindsay . 

Humboldt Range ; 5 m • . VM, VAB ,  VAC , VAD , VAK., 28 . 2 .03 ,  DM, G .  V .  Hudson. 

Island Pass ,  4,500 ft . Nel . :  1 m .  1 5 . 2 . 66 , FRI ,  J .S .  Dugdale . 

Lake Sylvester,  Nel . :  1 7  m.  4TB .2 . 66 ,  FRI ,  J . S . Dugdale . 

Minaret Peak: 5 m .  29 . 1 2 . 23 , AM, C .E .  C larke . 

Mt . Arthur, 4, 000 ft . :  2 m .  26-27 . 2 .2 1 , 4 m .  1 4. 1 . 22 ,  ED . A .  Philpott . • 

:Mt . Arthur Tableland , 4-5 , 000 ft . :  2 m .  3 . 2 . 1 0 , .  ED , A .  Philpott ; 6 m .  CM, 5 m .  

ED , 25-28 . 1 . 24 ,  A .  Philpott and S .  Lindsay; 1 m .  BAB , 1 9 . 2 .46 , DM, J .T .  Salmon .  

Mt . Cedric : 6 m .  1 8 . 1 . 27 ,  ED , A .  Philpott . 

Mt . Crystal Ridge ; 4,500 ft . :  4 m.  1 4 . 2 . 66 ,  FRI , J .S .  DugElale . 

Mt . Earnslaw , 4-5 , 000 ft . :  7 m.  UAA, UAD , UAE, UAG, UAI, UAK, VAG, 1 6-22 . 2 . 03 ,  

DM, G .V.  Hudson; 1 m .  DAC , CM , 2 m .  AGU , AGV, DM, 3 . 1 . 1 4, C .E .  Fenwick; 5 m .  

UAC , UAF, UAH, !:!M, VAB, 9-1 6 . 1  . 1 4, DM, G .V .  Hudson. 

Mt . Luxmore , 3 ,500 ft . :  9 m. RBA, RBB, RBL , RBM, RBN, RBO , RPB , �' �' 2 .2 . 65 ,  

FRI , J . S . Dugdale . 

Mt . Peel ,  Nel . : 2 m .  BAD ,  BAE , DM, 1 m .  ED , 31 o 1 2 . 1 2 ,  A .  Philpott . 

Mt . St . Arnaud , Nel . : 7 m .  30 . 1 2 .33 ,  CM, S .  Lindsay . 

Old Man Range ,  4, 000 ft . :  1 m .  VAJ , Feb . 1 906 , DM, J .H .  Lewis . 

Speargrass Creek, 4, 600 ft . Nel . : 1 m .  VBC , 4.2 .64 ,  FRI , J . S . Dugdale . 

Wakatipu: 1 m .  no date , ED , A .  Philpott . 
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REMARKS : One of the most abundant members of the genus in the South Island 

alpine grasslands ( J . S .  Dugdale , pers . comm. ) . Female probably semi-apterous 

like tha t of O . ordishi in this species group , as it has never been taken at light • 

.Meyrick ( 1 885 ) described O .diplorrhous from specimens of O . crenaeus with 

a dinstinct whitish streak on the subcosta of the forewings . These forms are 

identical to o . crenaeus on male genitalia structure . In the Museum collections 

of Nevr Zealand can be found specin1ens to make up a series showing complete graa.ation 

from form diplorrhous to typical crenaeus . Thus on these grounds , although the 

female is not yet kno�n, I have no he sitation in synonymising diplorrhous with 

crenaeus . Systematically this species is close to the " simplex" cluster of 

specie s ,  with a strong superficial resemblance to large specimens of O . ordishi , 

so that examination of genitalia is recommended for positive identification . 

Concerning the genitalia of this specie s there is  much confusion in 

the paper by Philpott ( 1 929a) . His Fig . 31 , labelled C . heteraulus , shows ma.le 

crenaeus . His Fig . 56 labelled C . crenaeus shows male heteraulus . His Fig . 58 

labelled C . diplorrhous shows male isochytus . 

Orocrambus harpophorus (Meyrick ) comb .nov . 

Crambus harpophorus Meyrick, 1 882 , New Zealand Journal of Science , Dunedin, 1 ,  p . 1 87 

Crambus harpophorus Meyrick , 1 883 , Trans . N . Z .  Inst. . 1 5 ,  p .  30 . 

Lectotype m .  (Dr . S .  Bleszynski ) in British Museum (Natural History) , slide BM 

pyral 7976 , labelled " L .  Vlakatipu New Zealand /1/80 RWF" . 

EX'l'l!atl'JAL Ct'�CTEllS (Slide 38 ) : Detailed description by Meyrick ( 1 883 ) ,  coloured 

illustration by Hudson ( 1 928 , Plate XX ,  Fig . 36 m . ) , with abbreviated description. 

Eye nocturnal type , female frenulum triple , wing span 25 - 29 mm ( both sexes ) , 

With the black and white basal streaks of the forewing this species bears a 

superficial resemblance to Tawhitia pentadactyla and Maoricrambus oncobolus . Best 

separated by examination of genitalia , e specially when specimens are worn. 
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MALE GENITALIA ( Fig . 72 , compc:red with sketch of lectotype by Dr . S .  Ble szynski ) : 

As for generic  and species gro�p de scription except fo r the following: 

. 1 b 2 v�ncu urn a out 3 uncus ; Saccus tapered_, with truncate apex and 11keel11 • 

Arms of 

Costa of 

valve flanged, dorsal margin as long as uncus . Sacculus flanged . Gnathos 

clubbed ,  equal to uncus . Aedoeagus tubular, truncate , 2ix uncus , length to  

median breadth ratio 9 : 1 , with slightly dilate apex , simple thorn dorsal at � 

and a smaller one lateral , sini strad at about � ( sometimes absent ) ; 1 0  - 1 5  

elongate cornuti between apex and �o 

FEMALE GENITALIA ( Fig . 1 56 ) : As for generic de scription except for the following : 

Eighth abdominal tergite fusing dorsa-laterally with o stium bursae , about twice 

as  wide at fusion as in dorsal midline . Eighth sternite strong. Ductus bursae 

5 - 6 x length of anal papillae , strong to �' ductus seminalis j oining at about i, 

ostium a tapered fuP�el with exaggerated dorsal lip , ostiolar pouch region slightly 

swollen .  Corpus bursae with two unequal oval signa . 

LARVA :  Not known . 

HOST PLANl'S : Not known, distribution coincident with range of Chionochloa. rubra 

( red tussock ) shown by :6otov ( 1 96.3 ) and Burrows ( 1 967 ) . 

DISTRIBUTION (Fig .  25lf-) : Sea level to 5 , 000 ft . in North and South Islands of 

New Zealand . Appears to be locally common in some coastal localities , but 

probably basically an alpine/subalpine specie � .  In the North Island recorded 

only from Levin, Paiaka and Mt . Tongariro . Possibly two generations per year 

in North Island as Cumber recorded a specimen at Paiaka in June . 

MATERIAL EXAMINED:  50 m.  4 f.  

Arthur ' s  Pass : 2 m .  HFJ, IAA , 1 6 . 1 . 22 , DM,  H.  Hamilton; 1 1  m .  1 6-22 . 1 . 22 ,  Al-1 , 
C .E �  Cla.rke ; 3 m .  21 -27 . 1 . 22 ,  ED ( 1 ) , CM ( 2 ) ; 1 m .  HFF , 24 . 1 . 22 , DM, 1 m .  HFI , 

1 lf-. 1 .27,  DM; G .V .  Hudson; 1 m .  24. 1 2 .31 , CM; 2 m .  1 f • .30-.31 o 1 2 .4.0, CM , S .  Lindsay . 

Ben Lomond ( Queenstownh 1 m .  �' 1 ) . 1 . 1 6 ,  DM , C .E .  Fenwick . 

Dunedin:  1 m .  lAC , 22 . 3 . 1 4,  m: , C .E .  Fenwick. 

Fever Creek , Sthld. : 1 m. 21 . 1 2 . 1 9 ,  ED , A. Philpott . 

Gordon '  s ryramid , Nel . : 2 m .  24 . 2 . 2lf-, ED , A .  Philpott . 



Hwnboldt Range , (Otago ) : 1 m .  (31 0i ) , no date , DM, G .V .  Hudson . 

Iron Hill Ridge , 4,700 ft . Nel . :  1 m .  1 0 . 2 .66 ,  FRI , J . S . Dugdale . 

Kinloch, Otago : 1 m .  fQQ., 3 . 1 . 1 881 , CM, R .Vr . Fereday . 

Levin: 1 m .  20. 1 . 09 ,  ED , G .V.  Hudson . 

L69 

Lake Sylvester , 3 ,900 ft . Nel . : 3 m. CGK, CGL , CGN , 8-1 1 .2 . 66 , FRI , J . S .  Dugdale . 

Mt . Cedric , Nel . : 1 m .  1 8 . 1 .27,  BD , A .  Philpott . 

Mt . Earnslaw , 3 , 000 ft . :  1 m .  �' 1 4 . 1 . 1 4, Dll , G .V .  Hudson. 

Mt . Greenland , Westl. : 1 m.  23 .3 . 1 0 , ED , A.  Philpott . 

Mt . Arthur Tableland , h ,300 ft . :  1 m .  HFH ,  3 .2 . 1 0 , DM , G .V .  Hudson . 

Mt . Arthur, 4, 500 ft . Nel . : 8 m .  1 f .  24-28 . 2 . 21 ; 1 m .  1 4. 1 . 22 ,  ED ; 3 m .  2 f .  

24-27 . 1 . 24, ED ( 1 m . ) , CM ( 2 m . , 2 f . ) , A .  Philpott . 

Chatea.u , Tongariro , 3 ,800 ft . :  2 m .  OBA,  OBB,  1 8 . 2 .65 , FRI , J . S .  Dugdale . 

REMARKS : Lowland North Island specimens (Levin) much smaller and browner than 

other specimens , with forewing markings indistinct . Although the forewing pattern 

deviates  from the more typical pattern found in the maj ority of this spe cies group , 

the genitalia characters show that phylogenetically this species i s  close  to 

O . ramosell us and O oheteraulus . 

Orocrambus heteraulus (Meyrick ) comb .nov . 

Crambus heteraulus Meyrick, 1 905 , Trans . ent . Soc . Land . , 1 905 , p .  225 . 

Holotype m .  in British Museum (Natural History ) , slide BIV.: pyral 7957 ,  labelled 

11Humboldt lvits .  New Zealand GV!V03 • 1 1  

EXTERNAL CHARACTERS (Slide 39 ) : Detailed description by Meyrick ( 1 905 ) , coloured 

illustration by Hudson ( 1 928 , Plate XX ,  Fig .  37 f . ) with abbreviated description .  

Eye nocturnal type , female frenulwn triple , wing span 2 8  - 35 mm ( both sexes ) . 

Easily separated on externals from any other species by its golden lustrous fore-

wings with basally originating white fascia branching beyond the central dis c .  

Female s tinged with whitish; dark interneurate streaks in a few specimens of 

this  sex . 

��LE GENITALIA :  ( Fig .  73 , topotype ) : As for generic and species group 

description except for following : Arms of vinculwn about � uncus ;  Saccus 

tapered , with 11 keel'' . Costa of valve flanged,  dorsal margin of costa about � 
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uncus . Sacculus flanged ,  Gnathos parallel-sided ,  apically clubbed,  equal 

to uncus . Aedoeagus tubular, 2kx uncus , dorsally strong to �' simple thorn 

dextro-dorsad at about *' linear group of 9 - 1 6  elongate ccrnuti between apex 

1 and 2 • 

FEMALE GENITALIA (Fig . 1 57 ,  topotype nr ) : As for generic description except for 

the following : Eighth abdominal tergite fusing dorso-la.terally with ostium 

bursae , tergite narrow , as wide at fusion as in dorsal midline . Eighth sternite 

a strong lunate plate . Ductus bursae about 5x length of anal papillae , s trong to 

1 1 1 2 d t . 1 '  . . . t 2 ;s ,  p eated from 3 to 3, uc '.AS sem:tna :!. S  J OJ.m.ng a :; . Ostium a tapered funnel , 

ostiolar pouch region barely svrollen. Corpus bursae with two unequal oval signa . 

LARVA : Not knovm. 

HOST PLANTS : Not known. 

DISTRIBU'l'IOliJ' (Fig . 255 ) :  Hurnboldt Range and Routeburn Valley - boundary of 

western Otago and Fiordland . Flight period December and :F'e bruary . 

MA'l'ERB.L EXAMINED : 1 3 m . 2 f . 

Bold Peak, 4,000 ft . :  1 m .  GFQ, 1 6 . 2 . 1 1 ,  DM , G.V .  Hudson; 2 m .  1 1 . 1 2 . 1 .3 ,  ED , 
A .  Philpott . 

Humboldt Range , 4, 000 ft . :  2 m .  GAE ,G.F'N, 2 f .  G!t'C , GAA , 26-28 .2 . 03 , DM, G.V .  Hudson. 

Mt . Luxmore , 3 ,500 ft . :  1 m. VBJ." , 2 . 2 . 65 ,  FRI , J . S . Dugdale . 

Routeburn, 2 , 500 ft . :  5 m .  GAB , GAD , GA:[, GJ?O , GI<'P, mi, 2 m .  CM, Feb .  1 91 1 ,  

G .V.  Hudson . 

RE�1LillKS : Phylogenetically close to O .haruoohorus on genitg,lia structure . In his 

paper on the male genitalia of the New Zealand Crambidae , Philpott ( 1 929 a ) .  

confused this species with crenaeu�. His Fig . 56 should read"C .heteraulus Meyr . 11 

and Fig . 31 should read 11C . crenaeus Meyr . 11 This is a peculiar mistake , best 

attributed to an error in slide labelli�g . The two species are quite distinct , 

and Meyrick' s descriptions ( 1 885 , :1:905 ) repeated by Hudson ( 1 928 ) ,  are quite 

unambiguous . 



Orocrambus lewisi sp onov . 

Hol·:>type m .  in Dominion Museun Wellington , author ' s  genit prep . WAA , and 

allotype f ,  author ' s  prep . WAB , both labelled "Titahi Bay, 2 . 1 .0+, G .V .  Hudson" . 

EXTERNAL CHARACTERS ( Slide 40) : Ante:nnae serrate in male , nearly filiforra in 

female , eye nocturnal type , ocelli 0 . 05 mm in diruaeter, frenulum single in male , 

triple in female . Maxillary palpi triangular , labial palpi porrected , brown 

laterally,  whitish yellow medially . Thorax and abdomen dark yellovrish brown . 

Forewings yellow-brown with median white streak bordered obscurely with dark 

brovvn .  Tendency for dark interneural streaking, but not consistently so . 

Costa with a faint white streak to apex , and on dorsum to about :i. Cilia white , 

basally brown. Legs brovm, scaled with white . Hind wings shining brownish white 

with whitish cilia . Very similar to 0 . orclis.q_:!;, n .  sp but on average specimens 

of O .lewisi are slightly smaller and darker .  Female very similar to male , but 

with much more acute forewing apices .  Wing span 28 - 30 mm ( both sexe s ) .  

MALE GENI'rALLt\. ( Fig . 74-, holotype ) :  As for generic and species group description 

except for the following : Arms of vinc ulum about * uncus ; Saccus parallel-sided,  

apically truncate . Costa of valve flanged , dorsal margin about e qual to uncus . 

Sacculus not developed . Gnatho s  straight , tapered , bluntly pointed , e qual to 

uncus . Aedoeagus tubular , slightly curved dorsad , moderately dilate apically , 

2-l-x uncus , leneth to median breadth ratio 8-9 : 1 , with 1 60° sinistrad torsion of 

strong dorsal midline t01vards apex , with hooked subapical thorn nearly ventrad . 

Cornuti absent . 

FEMALE GENITALIA (Fig . 1 58 )  : As for generic description except for following : 

Eighth abdomin.:1.l tergi te fu sing dorsa-laterally with ostium bursae , a third wider 

at fusion than in dorsal midline . Eighth sternite a strong lunate plate . 

Ductus bursae 4 - 5x length of anal papillae , strong to and narrowing at � ' 

with pleated area from * to �' ductus seminalis joining at �. Ostium a broad 

dorso-ventrally compressed funnel , with slightly exaggerated ventral lip , ostiolar 

pouch region swollen. Corpus bursae with two very unequal oval signa . 

LARVA : Not known for certain , although the description by Sunley ( in Hudson, 
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1 928 , p .  1 66 ) was probably of ��wi si . 

HOST PLANTS : 
"''"' h•s Jp•c•m•ns 

( silver tussock) , White ( 1 963 )1 ( calledJ C . simplex . 

. Hewt¥C¥ 0 . lewisi only jf recorded froo Cass . 

DISTRIBUTION ( Fig . 256 ) : Central South Island of New Zealand , largely in the 

grasslands east of the main divide , up to about 2 ,000 ft . Also from Stephen' s 

Island ; Cook Strait , and the west coast of the North Island from the vicinity of 

Titahi Bay down to  Wellineton . In latter locality among sand dunes .  Also 

coastal in Otago (Dunedin) and Southland ( Bluff ) . Flight period October to 

March . 

MATERLt\.1 EX.A.i\UNED :  46 m .  5 f .  

Alexandra : 1 m .  HG�, no date , ED , A .  Philpott . 

Balcairn , Cant . : 1 m .  l!'GZ , 30. 1 0 . 21 , CM, S .  Lindsay . 

Bluff : 1 m .  GGP, 21 . 1 1 . 1 3 ,  ED , A .  Philpott . 

Cass , 1 , 870 ft . Cant . :  1 f .  AGB , Nov . 1 924, A .  Tonnoir , CM, 1 m .  LA.K, 3 . 2 . 36 ,  

DM, J .T .  Salmon. 

Castle Hill , 2 ,000 ft . Cant . : 1 m .  AED , 7 . 1 . 1 393 , AI , G .V .  Hudson. 

Dunedin: 1 f .  g;J_, 1 7 . 1 . 1 3 ,  AH, C .E .  Clarke . 

Gordon' s Nob ,  Nel . : 1 0 m . GGL , 9 . 1 .26 , ED , A .  Philpott .  

Lake 'rekapo : 2 m .  :B'Gii, 23-24 . 1 2 . 28 ,  CM, S .  Lindsay ; 3 m .  1!9:Q, 24. 1 2 . 2 8 ,  ED . 

A .  Philpott .  

Lumsden :  1 f .  WAS , 28 . 1 . 05 ,  G .V .  Hudson. 

Mt . Cook: 1 m. FG'r , 2 . 1 . 29 ,  CM, S .  Lindsay ;  2 m. HGE , 8 . 2 .29 , ED . A .  Philpott . 

Mt . Grey , Cant . :  1 m .  FGM, 27 . 1 1 . 21 , 1 m .  1 3 . 1 1 . 25 , 3 m .  FGV, 3-5 . 1 1 . 29 ;  CM, 

S .  Lindsay .  

Iv!t . Sugarloaf,  2 , 000 ft . Cant . : 1 m .  FGP, 1 6 . 2 o 62 , LC , E .G .  White . 

New River, Sthld . :  1 rn .  no date , 1 m .  GGR , 1 0 . 1 . 09 ,  2 m .  GG·Q, 20. 1 2 . 1 6 ; ED , 

A .  Philpott . 

Stephen ' s  Island : 1 m .  HGF , 1 f .  HGG , 1 4-28 . 1 .33 , ED , E .S .  Gourlay. 

Takitimo Range : 1 m .  GGZ , 23 . 1 2 . 1 2 ,  ED , A .  Philpott . 

Titahi Bay : 1 m .  WAA (holotype ) , 1 f .  vVAB (allotype ) , 2 . 1 .04 ,  DM, G .V .  Hudson . 

Wais.u , Marl . :  6 m .  FGO , 1 8-20 . 1 1 . 29 ,  CM , S .  Lindsay . 

Wanaka : 1 m .  AEH 
__ 

, 20 . 1 2 . 23 ,  Aifli, C .E . Clarke . 

Wedderburn : 1 m .  HGA , no date , ED , A .  Philpott . 

Wellington: 1 f .  Dec . 1 963 , GC , D .E .  Gaskin.  

Whitestone River :  1 m .  GGO , 30.1 . 1 9 ,  ED , A .  Philpott . 

Yaldhurst , Cant . : 1 m .  CFM , 2 . 3 .30 ,  CM . S .  Lindsay . 
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REMARKS : See this section on O . simolex , for a detailed discussion of this 

and the other sibling species of the " simplex" complex . Philpott ' s  Fig . 52 

Orocrambus ordishi 
- --

sp . nov . 

Holotype m .  author' s genit prep . ALZ , allotype f .  author' s  prep . BIJB ,  3 paratype 

m .  ( AEG ) ,  1 paratype f .  labelled "Hinds 1 3 .3 . 1 1 ,  C .E .  Clarke Collection" , and 1 

paratype f .  labelled "Ut . Ida 1 7 . 2 . 24-" author' s prep . BLG , in Auckland Museum . 

Also in Auckland 1 paratype m .  labelled " Cape Egmont 1 3 .3 . 1 1 "  with my additional 

label pointing out the obvious lapsus calami . All labels of locality datet in 

Clarke ' s  handwriting . 

EXTERNAL CHA.RA.CTERS ( Slides 4-1 , 4-2 ) : Antennae serrate in male , nearly filiform 

in female . Co�pound eye nocturnal type , ocelli 0 .05 �n in diameter .  Frons 

planoconvex ; frenulum single in male , triple in female . Maxillar palpi 

triangular , labial palpi po:::-rected; brownish yellow laterally and whitish medially .  

Thorax and abdomen golden brown, central thorax whitish . :F'orewings golden brown 

with median white streak from base to terrnen ,  obscurely margined with dull brown 

posteriorly . Costa with a faint white streak to � · Cilia white , basally 

streaked with brown . Hindwings shining pale brown wit,h white cilia.  Legs brown, 

scaled with white . Foregoing description based on male . Female similar in 

colouration but semi-apterous ; hindwings much reduced , forewings long and narrow , 

but venation not simplified . Wing span 30 - 34- mm (male ) ,  28 - 32 mm ( female ) .  

Not possible t o  separate this species from others in the " simplex" complex by 

external characters . 

MALE GENITALIA (Fig . 75 ) : As for generic and specie s group description except 

for follovling : Arms of vinculum about � uncus ; saccus tapering to  rounded apex.  

Costa of valve flanged , dorsal margin about � uncus . Sacculus flanged . Gnathos 

straight , tapered , bluntly pointed , slightly longer than uncus . Aedoe�gus tupular,  

slightly dilate apically , 2*-x uncus , length to median breadth ratio about 7: 1 ,  

dorsally strong from apex to � '  apical thorn dorsad, dorsal apical third before 

thorn arched dorsad, 6 - 1 0  very small rose thorn-shaped cornuti between :} and -&. 



FEMALE GENITALIA (Fig . 1 59 ) :  As for generic description except for the 

following : Eighth abdominal tergite encircling ostium bursae , about � wider 

ventrally th�n in dorsal midline . Eighth sternite a strong lunate plate . 

Ductus bursae about 5x length of anal papillae , weak except in region of 

encirclement , ductus seminalis j oining at �. Ostiolar pouch region slightly 

swollen,  ostium bursae tubular with limen very slightly constricted . Corpus 

bursae with two very unequal oval signa . 

LARVA : Not known . 

HOST PLANTS : Not known . 

DISTRIBUTION ( Fig . 257 ) :  Central and eastern grasslands of the South Island of 

New Zealand from sea level to about 2 ,500 ft . Northern limit of distribution in 

the South Island appears to be the Waimakariri River. Flight period late 

December to April . Results of trapping for this species at Winchmore (Ashburton, 

Canterbury) and Lincoln College are given in table 10 • 

Table 10 

Results of �.'N Trapping with 1 25 watt bulb , total operation, 

at Winchmore Irrigation Research Station, and Lincoln College , 

Canterbury. 

Jan. l<,e b .  Mar. 

Results for 1 966-67, 

Winchmore 0 69 4-7 

Results for 1 966-67, 

Lincoln College 0 1 6 

:M.A.TERIAL EXA.MINED:  4-·3 m .  3 f .  

Birdling 1 s Flat , Cant . : 1 m .  Ll\.N ,  1 .  3 .  3 1  , DM , S .  Lindsay . 

Cass , Cant . : 1 m .  ABE �  8 . 2 . 06 , AM ,  C .B .  Clarke . 

Horseshoe Lake , Cant . :  1 m .  GGX , 23 .3 . 23 , ED , W.  Heighway . 

Apr . 

2 

0 

Hinds , Otago : 4- m .  ALZ (Holotype ) AE� (Paratype ) ,  2 f .  BLB (Allotype ) ,  1 3 . 3 . 1 1 ,  
AM, C .E .  Clarke . 

Lake Pukaki : 2 m .  HGD , 29 . 1 2 . 28 ,  ED , A .  Philpott . 

Middlemarch , Otago : 1 m .  ABF , 20 . 2 . 27 ,  AM, C .E .  Clarke . 

Ivlt . Ida , Otago : 3 m .  AEB , AEC , AEI , 1 f .  (Allotype ) ,  1 7 . 2 . 24-,  AM,  C .E .  Clarke . 
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Mt . John , 2 , 500 ft . Cant . : 1 m .  FGI , 26 .4 . 63 ,  LC , E . G .  White . 

Pukeatua Bush , Port Hills , Cant . :  3 m .  QQf (ED ) , ( CM , 2 ) ,  1 3 . 3 . 26 ,  S .  Lindsay . 

Stuart ' s  Gully , Cant . :  2 m .  FGL , 1 1 . 2 . 23 ,  CII'l , S .  Lindsay . 

Winchmore , Cant . :  20 m .  1 7-28 . 2 . 67 ,  GC , W .R .  Lobb . 

Yald.hurat , Cant . : 1 m .  GGA , 25 . 3 . 28 ,  1 m .  2 . 3 . 30, C!1l , S .  Lindsay . 

REMARKS : This species is discussed in detail in the remarks section under 

o . simplex . 

Orocrambus ramosellus (Doubleday ) com� . nov.  

Crambus ramosellus Douoleday, 1 843 , in: Dieffenbach' s  Travels in New Zealand, 2 ,  

P •  288 . 

Crambus rangona Felder , 1 875 , Reise Nov . Lep , 5 ,  pl . cxxxvii , f .  25 . 

Crambus leucanialis Butler , 1 877 ; Chilo , Proc .  zool , Soc.  Lond . , 1 877, p .  401 . 

Crambus apselias Meyrick, 1 907 , Trans . N . Z .  Inst . ,  39 , p .  1 09 .  

Syntype m .  ramosellus in British Museum (Natural Histor-.r ) labelled "New Zealand 

42-55" , )'i o  abdomen . 

Type f .  rangona in British Museum (Natural Histor-y ) labelled "R.Nov cxxxvii , f . 25 

Crambus rangona N . seeld . f . "  

Syntype m .  leucanialis i n  British Museum (Natural History ) labelled 11N . Zeal 

77 . 34 Chilo leucanialis Butler Type" . 

Lectotype m .  (Dr . S .  Bleszynski ) in British Museum (Natural History ) slide BM pyral 

7975 and 4 paralectotypes ,  labelled " Crambus apselias Invercargill New Zealand 

GVH . 06" . 

EXTERNAL CH.Ji.R.f\.CTERS (Slide 43 ) : Detailed de script ion of typical forms and the 

variety named aoselias in previous literature by Meyrick ( 1 883 , 1 907 ) . Eye 

nocturnal type , female frenulum triple . Wing span 20 - 27 mm (both sexes ) . This 

species can usually be recognised by the pale yellowish or straw-coloured fore-

wings with dark basal streak ending in the dis c .  Form apselias has this streak 

frequently reaching the termen, usually spreading and becoming more attenuated. 

The principle forms of variation of the forewings in this species are shown in Fig� 1. 

MALE GENITALIA (Fig . 76 ) : As for generic and species  group description except 

for the follzyning : Arms of vinculum about % uncus ;  saccus tapered,  longer than 
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uncus , with "keel" . Costa of valve flanged, dorsal margin about i uncus . 

Sacculus not flanged,  but posterior extremity bears a short triangular projection 

breaking ventro-caudal margin of valve . Gnathos tapered,  straight , bl��tly 

pointed , slightly less than uncus .  Aedoeagus tu�ular , 3{ - 3�x uncus , length 

to median breadth ratio 9-1 0: 1 , original dorsal midline passing through 1 60° 

torsion sinistrad towards apex , frequently with small subapical thorn ventro-

sinistrad . 

scattered . 

Irregular line of 3 - 7 variable rose thorn-shaped cornuti present , 

l''EMALE GENITALIA ( Fig . 1 60) : Eighth abdominal tergite fusing dorsa-laterally 

with ostium bursae , tergite very narrow , 3 - 4x as wide at fusion as  in dorsal 

midline . Eighth sternite a strong triangular plate . Ductus bursae about 8x 

length of anal papillae , strong to nearly �' pleated swelling at t,  ductus 

seminalis joining at about �. Ostium bursae a tapering fmmel,  slightly 

narrowed at mouth, ostiolar pouch region not swollen , corpus bursae with two 

very unequal oval signa .  

EGG : Oblate , 1 8  - 22 vertical ribs , 0 .43 - O .L�5 x 0 .32 - 0 . 35 rmn ,  creamy white 

when first laid , turning orange about 2h - 36 hours after being laid . Duration 

of egg stage observed ( not under co ntrolled conditions ) ;  1 5  - 1 7  days in 

December,  1 6  - 1 8  days in February , March; 22 days in April . Gross embryological 

change s visible through the shell as in O . flexuosellus ( pp .lOO) . 

HATCHING BEHAVIOUR: As for O .flexuosellus ( pp .1Dl ) , except that larvae are 

active immediately after leaving the shell , which is not consumed . Larvae search 

for a grass-stem and climb until reaching the first leaf-sheath separation. 

They crawl into the space between the inner and outer blades and build a fragile 

silk shelter against the ligule . 

LARVA (Fig . 21 1 ,  head capsule pattern, Fig . 221 , final instar) :  Length of final 

instar larva 1 2  - 15  mrn ,  moderately stout , brownish with darker pinacula giving 

the appearance of a dorsal and a pair of dorso-lateral stripes . Paler brown 

ventrally . On prothorax; L2 cephalad of L1 , SV2 cephalad of SV1 . Mesothorax 



and Metathorax; 11 dorsad of 12 , SD1 longer than SD2 , D2 longer than D1 . 

177  

On  abdominal segments ;  On  A1 , 2 ;  1 1  dorsa-caudad of  12 , SD2 very small , D1 

longer than D2 , SV2 caudad of and longer than SV1 , SV3. On A3 - 6 ;  L1 dorsad 

of 12 , SV2 dorsad of SV1 , SV3 . On A7; 11 dorso-caudad of L2 , SV1 ventra­

caudad of SV2 . On A9 ; D1 , SD1 on comma� pinaculum. 

DURATION OF h�VA1 L�STARS : All larvae maintained at room temperature in 

small containers , conditions not controlled,  food changed every two days .  

First instar: 8 - 1 1  days ( December ) ,  7 days ( :March ) ;  Second. instar: 7 - 8 

days ( January) ,  9 days (March ) ;  Third instar : 7 - 1 0  days ( January ) ,  8 - 1 8  

days ( March-April ) ;  Fourth instar: 5 - 1 2  days ( January ) ,  1 1  - 1 7  days (April ) ;  

Fifth instar : 6 - 1 5  days ( Janua�r ) ,  7 - 1 3  days (April ) ;  Sixth instar : 

6 - 1 3  days ( January-:B'ebruary) , 9 - 1 7  days (April) . 

LARVAL FEBDING: After construction of the fragile silk shelter against the 

ligule as described earlier , the larva shortly begins to eat into the stem of 

the grass plant . There may be a resting period after construction of the 

initial shelter, but this was never more than an hour or two in my captive larvae . 

The larva retains this stem-boring habit until reaching the third or fourth 

instar , when it is usually too large to tunnel within the grass  stems . At thi s 

time a vertical tunnel identical to that described for O .flexuosellus ( pp . lO� 

i s  constructed vli th 3 or 4 grass blades ,  us:1ally dead ones ,  woven into the silk 

walls , which are further strengthened by frass particle s .  The larva pupate s  

within this chamber above ground level ( usually only 1 - 3 inches i n  my captive 

specimens ) ,  an observation first recorded by White ( 1 963 ) . 

HOST PLANTS : Bred from pupae fo�nd in Poa caespitos� ( silver tussock )  and 

Festuca novaezealandia ( hard tussock) , White ( 1 963 ) .  Some larvae sent to me 

via Mr J .s . Dugdale from a V!airarapa locality had been feeding on Agrostis tenuis 

( Brown Top ) .  Captive larvae ate readily any common introduced grass given to 

them , of v1hich identified specie s are : Poa annua L . , Alopecurus pratensis  L . ' 

(Meadow Foxtail ) ,  and Bromus catharticus L .  (Prairie Grass ) .  



178 

PUPA� Dull medium brown with glossy head and abdomen .  Spiracles dark, 

slightly raised . Abdominal setae microscopic , un�odified . Duration of pupal 

stage 22 - 47 days . 

DISTRIBUTION ( Fig.  258 ) :  Ubiquitous , North and South Islands of New Zealand, 

equally abundant at Cass , Canterbu�y in both improved and unimproved pastures 

(White , 1 963 ) .  Vfuite noted that the aEselias form was far more common than 

typical ramosellus in several tussock grassland areas of the South Island between 

1 , 600 and 3 , 1  00 ft • He quoted Hilgendorf to show a change in apparent abundance 

of ramosellus over the last 50 years , but Hilgendorf' s identifications were almost 

certainly approximate . The apselias form of O .ramosellus is associated with 

high country pastures and subalpine tussock grasslands in the eastern South Island 

and the central North Island. . In the latter region the dark spotted form (Fig . 1 1 )  

dominates ,  e specially in wet areas near ditches and watercourse s .  In swamps at 

Waiouru it is replaced by O . simplex and in the dry well-drained areas where 

extensive thistle growth occurs , it is replaced by O .vittellus . 

The flight period is from Oct.:>her to July . Records for Paiaka were given 

by Cumber ( 1 951 ) ,  for Cas s  by White ( 1 963 ) and for Wellington by Gaskin ( 1 96ll- ; a ) • 

Flight records for Massey University, Highbury (Palrnerston North ) , Lincoln College 

and Wineluno�e Irrigation Rese2.rch Station in Canterbury , are shown in tacle ll • 

Massey Univ . 
1 965-66 

1 5'66-67 

1 9 67-68 

Highbury (P .N . ) 
1 96>-66 

1 966-67 

Lincoln , 1 966-67 

Winchmore . 1 9 66-67 

Oct . 

:;: ..1 

i O  

1 4: 

0 

2 

0 

0 

Ncv . 

n --' 

26 

31 

0 

1 0  

4. 

7 

Table ll 

Dec . Jo.n . 

1 6  48 

72 -::c 

31 1 8  

1 6  5 

1 1  0 

1 6  1 6 

4 2 

Feb . I.1ar . 

1 1 e  

n '; �  ..... -· . 

2 L:-7 

1 ,-tl 

6 7 

1 4. 1 6  

0 1 

Pa.J.rm=:rston No1·th ) 

Apr .  

1 4. 

33 

L�2 

1 

h 
5 

May 

5 

3 

3 

0 

0 

0 

2 

Jun . 

0 

i 

3 

0 

0 

0 

0 

Jpl .  

0 

1 

0 

0 

0 

0 



:MATERIAL EX!JtiThiED : 1 83 m .  45 f .  

Akaroa : 2 m .  Dec . 1 924 , CM. A .  Tonnoir.  

Aniseed Valley, Nel . : m .  3 . 1 2 . 24. , ED , A .  Philpott . 

Aorere River , NeJ. . : 1 m .  20. 2 . 2h ,  ED , A .  Philpott . 

Arthur ' s  Pas s :  1 m .  23 . 1 . 28 ,  ED , A .  Philpott . 

Awapiri , Marl. : 1 m .  WCE , 29 . 1 1 . 1 8 ,  DM . J •. A .  Thompscn. 

Ball Glacier: 1 m. 14 . •  1 2 . 2 9 ,  ED , A. Philpott . 

Belgrove , Nel. : 1 m .  1 . 1 2 .55 , ED , E . S .  Gourlay . 

Ben Lomond : 1 m.  1 9 . 1 2 o 1 _3. ,  l')D , A .  Philpott .  

"Black Butterfly MountaiP..11 , Cant . : 1 m .  1 .3 . 1 869 , CM, R .W . Fereday . 

Bold Peak: 1 f .  3 . 2 . 1 3 ,  ED , C .E .  Fenwick . 

1'(9 

Bottle Lake, Cant . : 1 m .  1 0. 1 2 . 28 ;  1 m .  1 6 . 1 . 28 ;  1 m .  28 . 1 . 28 ;  1 m .  1 8 . 2 . 28 ;  

CM , S .  Lindsay . 

Broad Bay , Otago : 3 m .  1 5 . 1 . 1 5 ,  ED , C .E .  Fenwick . 

Cass , Cant . : 1 m.  Nov. 1 92l,. , CM, A .  Tonnoir; 1 m .  Feb .  1 962 ; 1 m .  1 4.3 .62 ;  LC , 

E .G .  White .  

Castle Hill , Cant . : 1 f .  QDs , 7 . 1 . 1 893 , DM, G .V. Hudson . 

Christchurch : 5 m .  2 f. no date , GM, R .W . Fereday. 

Cobb Valley Dam, 3 , 500 ft . Nel . :  2 m .  DGO , DGW ,  1 f .  DGY , 7 . 2 .66,  FRI ,  J .S . Dugdale . 

Cora Lynn, Cant . : 2 m .  WCC : Wg?,, 1 5 . 1 . 2 7 ,  DM, G .V .  Hudson . 

Day ' s Bay , Well . :  1 m .  28 . 1 2 . 37 ,  CM, S .  Lindsay.  

Dunedin: 1 m .  7 . 1 2 . 1 3 ,  QDO , DM , C • .E: .  Fenwick; 1 m .  1 3 . 1 . 1 5 , 1 m .  22 . 1 . 1 5 ,  ED , 

A .  Philpott ; 1 f.  .QQQ., 9 . 2 . 1 5 ,  1 f .  QDX , 1 6 . 3 . 1 5 ,  1 m .  g:ot· , 2 .2 . 1 6 ; DM, 

C .E . Fenvrick. 

Flagstaff , Dunedin: 1 m .  1 2 . 1 . 1 5 ,  ED , A .  Philpott . 

Hikurant;i , NthJ.d . :  1 m .  Jan .  1 936 , CM, E • .F'airburn. 

Hoon Hay , Christcbtu·ch: 1 m .  27 . 1 1 . 28 , ED, W .  Heighvray . 

Horse shoe Lake, Cant . :  2 m . 7 . 2 . 25 ,  CM, S .  Lindsay . 

Hurworth ,  Tar . : 2 m .  7 . 1 1 . 66 ,  GC , D .E .  Gaskin . 

Invercargill :  1 m .  WCB , 30 . 1 . 05 ,  DM, 1 m .  WCA , 1 907, DM; A .  PhHpott . 

Jack' s Pas s ,  Hanrner ,  Cant . :  1 m .  29 . 1 2 . 30 ,  CM, S .  Lindsay .  

Kaitawa : 1 m .  QDN, 8 . 1 1  .23 , DM, A .  Hamilton . 

Karori , Well . : 1 m .  no de.te ,  (278b ) , ED , G .V.  Hudson; 1 f .  QDy, 1 8 . 1 2 . 35 ,  DM, 

J .T . Salmon; 1 7 m .  ODb , _gpe ,  QDf , _gp�, QDh , .9_1)i , ..@1, ODk , QDm ,  1 1  f.  QDU , QDa , 

QDc , Dec . 1 96LI-, GC , D .E .  Gaskir:. 

Lake Rotorua : 3 rn . 7 . 1 . 28 ,  ED , A .  Philpott . 

Lake Sylve ster,  5 ,300 ft . Nel . :  1 m . �' 8 . 2 . 66 ,  FRI , J . S . Dugdale . 

Lake Tennyson: 1 m .  EGL ,  1 6 . 2 . 65 ,  FRI , J . S .  Dugdale . 

Little River , Cant . : 1 m.  1 .4 . 23 .• CiVI, S .  Lindsay . 

Manaia , Tar . : 3 m .  3 f .  4 . 1 1 . 66 ,  GC , D . E .  Gaskin and K. Fox . 
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Mt . Bailey , 2 , 200 ft . Cant . :  1 m .  6 . 1 . 62 ,  LC , E . G .  White . 

Mt . Cook: 1 m .  7 . 2 . 29 ,  ED , A .  Philpott ; 1 m .  QDY, 8 . 2 . 29 ,  DM, A .  Philp ott ; 

1 m .  9 . 2 .29 , CI\I, A .  Philpott . 

Mt . Cook Hermitage ,  2 ,500 ft . :  1 m .  MBA , 14 . 1 .64,  !"RI , J . S . Dugdale .  

Mt . Hut t ,  Cant . : 1 m .  Jan . 1 878 , CM, R .W .  Fereday . 

Mount Maunganui : 1 m .  DGU , 7 . 1 2 .  65 , FRI , J .S . Dug dale . 

Mt . Sugar Loaf , 2 , 000 ft . Cant . : 1 m .  1 f .  28 . 2 . 62 ,  2 m .  3 . 1 2 . 62 ( bred � pupa ) ; 

L C . E . G .  White . 

Nel s on Gorge : 1 m .  1 3 . 1 . 1 870, CM , R .W . Fereday . 

Ne l s on :  1 m .  8 . 1 0 . 20 ,  1 m .  29 . 2 . 21 , 1 m .  26 . 9 . 2 1 , 1 m .  29 . 1 0 . 21 , 3 m .  21 -22 . 1 2 .2 1  

1 m .  21 . 1 2 . 27; ED . A .  Philpott . 

New Brighton: 1 m .  1 9 . 1 2 . 26 ' CM , s .  Lindsay . 

New Rive r ,  Sthld . : 1 m .  no date , CM , A .  Philp ott . 

Palmer ston North : 25 m .  QDC ,  QDD , gQ_E , QDG , gp�, QDL , ODN, :moo :  QDP , 

gmv, goY, 6 f .  QD.A. , QDB , C}DF, .9P.�' QD�, QDM, 1 0-1 9 . 1 2 . 65 ' 1 2  m .  2 f .  

1 6-23 • 3 .  66 ' 4 m .  1 9-28 .4 .66 ,  9 . m .  1 1  f .  8-20 .3 . 67 ;  GC , D .E .  Gaskin. 

Pelorus River : 1 f .  2 .q . •  25 , ED , A .  Philp ott . 

Pleasant Point , Cant . : 3 m .  Feb . -Mar . 1 91 8 , CM , S .  L indsay 

Porte r  River, Cant . :  1 m .  1 5 . 1 1 . 29 ,  CM, S .  Lindsay . 

Port e r ' s Pas s : 1 m .  !v!BB , 1 7 .3 o 65 ,  FRI , J . S . DugdaJ.e . 

Pouakai Rar�e , 1 ,500 ft . Tar . : 1 m .  7 . 1 1 . 66 ,  GC , D .E .  Gaskin . 

Pui-pui Re serve , Marl . :  1 m .  6 . 1 2 . 57 ,  ED , E . S .  Gourlay . 

Puke Atua Bush , Cant . :  1 m .  1 2 . 1 . 30 , CM , S .  Lindsay . 

Que enstovm : 1 m .  1 8 . 1 2 . 23 ,  ED , A .  Philpott . 

Remarkable Range , 3 , 000 ft . :  1 m .  EGF , 1 5 . 1 . 66 ,  !"RI , J . S .  Dugdale . 

Ri ccarton , Cant . : 1 m .  1 1 . 1 2 . 1 86l1. , Cl':l , R .Vl . Fereday . 

Mt . Ruapehu : 1 m .  QDP, 2 . 1 .22 , DM , H. Hamilton . 

Sandhi1l Po:i. nt , Sth1d . : 1 m .  1 . 1 . 1 7 , ED , A .  Philp ott . 

Sedgemere , 3 ,300 ft . Ne l . : 1 m .  DGM, 1 3 .2 . 66 ,  !"RI , J . S .  Dugdale . 

Spreydon, Cant . : 1 m . Jan . 1 91 9 ,  1 m .  29 . 1 . 3 2 ;  CM , S .  L indsay . 

Stephen ' s  I sland : 3 m .  1 4-28 . 1 .33 , ED , E . S .  Gourlay . 

Sullivan' s Dam , Ote.go : 1 m .  QDR , 2lf-o 1 0 .q.O , DM, G .  Howe s .  

T i s bury , Sthld . : 1 m .  21 . 1 2 . 1 2 ,  ED,  A .  Philpott . 

Uppe r  Maita i ,  Ne J. . : 3 m .  1 0. 2 . 24, ED , A .  Philpot t .  

Waihi Gorge , Cant . : 2 m .  25 . 1 2 .Lf-3 , CM , S .  Lindsay . 

Waipori , Otago : 1 m .  JAB ,  2 . 1 .46 , DiVI , G .  Howe s .  

Wa imakariri Rivet , Cant . : 1 m .  1 . 1 . 23 ,  ED , s .  Lindsay . 

Walla cetovm : 1 m .  22 . 1 2 . 09 , ED , A .  Philp ott . 

Wellington: 2 m. no date ( 278L , 2l:-9a ) ,  ED , G . V .  Hudson. 

We st Plains , S thld . : 7 m .  2 f .  no date , ED , A .  Philpott . 

White stone River ,  Sthld . : 1 m .  30 . 1 . 1 9 , ED . A .  Philpott . 

Vfincbmore , Cant . :  3 m .  Nov . 1 966 , GC , W . R . Lobb . 

QDI�, QDV,  

QDS , QDT , 



REMARKS : Meyrick ( 1 907) and Hudson ( 1 928 ) distinguished Crambus apselias 

1� 1 

from ramosellus on forewing characters . C . apselias wa s stated to lack the 

rovr of terminal black dots on the forevrings . Most lovrland North Island female 

ramosellus lack these dots on the termen , but do not conform to the apselias 

description in any other re spect . 

Philpott ( 1 929a)showed slight difference s in the shape of the gnatho s 

and the shape and size of cornuti in C . apsel ias and ramosellus . However these 

differences  are not consistent in any long series of preparations ; in fact fevr 

specimens of either form are e):actly alike in the shape and s ize of their cornuti . 

It is  possible to set up series of specimens showing complete gradation in fore­

wing pattern from the .§!:ESelias type to the typical ramosellus ( :b'ig. 1 1 ) , and from 

Philpott 1 s apselia s form to ty}JicaJ. Philpott reJnoselJ.us in cornuti shape and 

nwnber , but the two series are not consistent with one another. 

have identical female genitalia .  

Orocrambus s implex (Butler ) conb .nov . 

The two forms 

Chilo simplex Butler,  1 877 , Proc .  zool . Soc . Lond . ,  1 877 , p .400, pl . XLIII ,  Fig . 1 2 . 

Crambu::; simplex ( Butler ) Meyrj ck, Trans . N . Z . Inst . ,  1 5 ,  p .  24. 

Syntype m .  in Briti sh Museum (Natural History ) labelled "N .Zeal . 77 · 34" and a 

specimen labelled " Chilo simplex Butler Type " , slide BM pyral 5562 m .  

EXTERNAL CriARACTERS ( Slicles 44 ,  45 ) : '.rhe description of wings and body given 

by Butler ( 1 877 ) and Meyrick ( 1 883 ) is  applicable to the males of all the 

" simplex" complex of sibling species ;  O . simplex, O . lewisi,  O . ordishi and O .abditus.  

Eye nocturnal type , female frenulum triple . There is a trend among all the 

females  of this complex towards the semi-apterous state , with much narrower fore­

wings than the male , with very acute apice s ,  and generally a weaker flight . 

Thi s trend has reached its maximum present extent in O . ordishi , where the female 

might be mi staken for a Pterophorid by the casual observer or collector.  

Coloured illustrations by Hudson ( 1 928 , Plate XX ,  Fig . 14  m ,  15  f . ) may be 

taken from either O . simplex or O . lewisi specimens , which vrere mixed together 



in the Hucl son collection series ( sinplex from Vlaiouru and levlisi from 

Titahi Bay ) . Photograph of Waiouru simplex given by Gaskin ( 1966 , Plate 

1 8 ,  Fig .  2 m . ) .  Vling span 25 - 33 mm ( both sexe s ) . 

MALl': GENITALIA ( Fig . 77 , compared with type sketch by Dr . S .  Bleszynski ) :  

As for generic and species group descript ion except for the following : Arms 

of vincultun about � uncus ; Saccus nearly pe.rallel-sided,  with excavate apex . 

Costa of  valve flanged, dorsal margin equal to uncus . Sacculus flanged . 
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Gna tho s tapered , pointed , slightly longer tb:m uncus . Aedoeagus tubular , 

truncate , 2� - 2�x uncus , length to median breadth ratio 8 : 1 , strong dorsally 

from apex to t ,  with 4 - 7 elongate cornuti scattered from apex to i2· 

FEMALE GENrrALIA ( Fig . 1 61 ) : As fe r generic de scription except for the following : 

Eighth abd.omine.l tergi te fusing dorsally with ostitun bursae , about i as wide at 

fusion as in dorse,l midHne , tergi te sharply angled in lateral midlines .  

Eighth sternite a stroP-g lunate plate . Ductus btrrsae about 6x length of ar�l 

papillae , strong to and narrov1ing at about ;l-, ductus semine lis joining at �. 

O stium bursae a flared funnel ,  ostiolar pouch region not swollen relative to 

o stitun . Corpus bursae with two une que.l signa . 

EGG : Obla.te , with 1 1,. - 1 9  vertical ribs , 0 .50 - 0 .52 x 0 .36 - 0 .38 mm ,  pale 

yellow when first laid , turning orange after 24 - 36 hours . Duration of egg 

stage observed ( not under controlJ.ed conditions ) ;  1 2  - 1 3  days ( Fe brue.ry) .  

Gross  embryological changes visible through the she ll as in O . flexuosellus ( pp .lOO ) . 

HATCHING BEID_VIOUR : The larva does  not constune the egg she ll after hatching , 

and at once cra�wls into the neare st soil or plant debris or among matted grass 

ro ot s .  

LARVA : ( l<,ig . 209 , head capsule pattern ) : Lengtl:. of final instar larva 1 2  - 1 4  mm .  

stout , brownish gre en with dark brown pinacula giving a.rpearance of  dorsal and 

pair of dorso-lateral stripes .  Greyish in spiracular region, paler brown 

ventrally . The larval description by Sunley ( in Hudson, 1 928 , P •  1 66 )  probably 

applie s to 0 . levtisi since Sunley largely collected on the Makara coast near 
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Viellington . However the spe cimens were not pre serv&d in any museum 

colle ction and there i s  no way of be ing sure . The fo od-plant noted,  Poa 

cae spitosa is  same noted for O . lewi si at Cas s (Vihite , 1 9 63 , under C . simplex ) . 

Chaetotaxy : Prothorax ; L2 ce phalad of L1 , SV2 cephalad of' SV1 . Me sothorax 

and Me tatho rax : L1  slightly dors a-caudad of L2 , SD1 longer than SD2 , D2 longer 

tlw,n D1 . Abdominal segment s :  On A1 , 2 ;  L 1  dorso-caudad o f  L2 , SD2 very small . 

D1 longer than D2 . SV2 caudad of' and longer th1.m Sv:l , SV) . On A3-6; 11 

dorsad of 12 , SV2 dorsa,d of SV1 , SV3 . A 7 ;  L 1  dorso-ce.udad of L2 . 

caudad of SV2 . On A9 ; D1 , SD1 on common p inaculum . 

SV1 ventra-

DUR/l.TION OF LARVAL INSTARS : Larvae maintained in small conta iners at room 

temperature , c onditions not controlled , food. changed eve� two days . First 

instar : 8 - 1 1  days (Fe brue.ry ) ; Second instar : 9 - 1 3  days (It,ebrua � ,  March ) ; 

'rhird instar: 7 - 14- days (March ) ;  Fourth instar : 9 - 1 6  days ( March ) ; 

Fifth instar: 1 3 - 1 7  days (Ma.rch-Apri1 ) ; Sixth instar: 1 88 days (April­

O ctober , 1 larva only ) . Thi s protracted final instar gives a life cycle in 

close agreement to that de scri bed by Sunley ( in Hudson, 1 928 , p .  1 66 ) , who 

however did not di stinguish instars or give any informat ion on instar durations , 

and unless the range of sj�plex ha s been radically reduced, wa s des cribing 

O . l ewisi . 

LARVAL BEHJ_VIOUR : 'rhe captive larvae constructed irregular winding tunnels , 

largely horizontal o ne s ,  Uf to six inche s long tbrough the ba s e s  of clumps of 

Poa annua on which they were fed . Pupation occurred in a blind end of the 

tunnel in the soil litter among tb.e matted food. plant roots . Tunnels inc orporate 

silk , fra ss and debri s ,  with the latter predominat ing , and are very difficult to 

find in the wild state . 

HOST PLANTS : Asso ciated. with P . caespitosa and C . rubra at Waiouru . 

PUPA � Dull brO\m, with slightly raised dark spiracles ,  abdominal setae 

micros copic ,  UP.modified . About 8 - 9 mm long . Duration of pupal peri od 

about 72 days ( only 1 specime n  reared thro ugh ) . 
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DISTRIBUTION ( Fig . 259 ) : Interior plateau of the North Island from north 

of' Taihape to the southern Hawkes Bay coast but usually above about 2 , 000 ft . 

Nelson Province and west coast of the South Island , we st of the main divide to  

Viaiho River, near Franz Joseph . Flight period November to la.te February . 

MATERIAL EXAMINED: 81 m . 1 2  f .  

Arthur ' s  Pass :  1 m .  AEA , 27 . 1 . 22 , Aiivi , C .:E .  Clarke ; 2 m .  GGT , GGU , 8 . 1 1 .57, 

ED , E . S .  Gourlay . 

Beeby'  s Nob , Nel . :  1 m .  26 . 1 2 . 27 , ED , A .  Philpott . 

Golden Downs,  Nel . : 3 m .  GGY, 8 . 1 . 2 6 ,  ED , A .  Philpott . 

Haumoana , Hawke s Bay: 1 m .  BMD , 2 . 1 .67 ,  DC , 1 m . �' 21 . 1 2 . 67 ,  DC , T .H .  Davies . 

Lake BruP�er :  3 m.  LAD , �' LAL ,  20 . 2 .40 , D�, J .T .  Salmon. 

Lake Rotoiti :  1 m. FGY , 26 . 1 2 .23 , C'l.t , S .  Lindsay; 5 m. CFI , CFK, CFP, LAB , LAM, 
1 1  .2 .40 ,  DM . J .'r . Salmon . 

Maruia Springs : 1 m .  FGJ , 27 . 1 2 . 38 , CM , S .  Lindsay . 

Otira: : 2 m .  CFA , CFH, Jan. 1 91 6 , Dl•I , G .V .  Hudson; 3 m .  ill_, LAA, LAE , 21 . 2 .l1-0 , 

DM , J .T .  Salmon. 

Puketitiri : 1 m .  BMB , 30 . 1 . 66 , DC , 'l' .H . Davie"B . 

Tophouse , Nel . : 3 m .  CFB , CFD , CE'F , 3 1 . 1 2 . 35 , mti,  G .V .  Hudson. 

Waiho , Vfe stl . :  1 m .  LA:F' , 1 8 . 2 . 27 , Divi , A . Castle ; 1 m .  WAI , 25 . 1 . 38 ,  DM, G .V .  Hudson 

Waiouru : 2 m . WAC , WAD , Dec .  1 928 , DM , G .V .  Hudson; 32 m. XTB , 4 f .  �' FGQ, 

J.i,GR , 2-3 . 2 . 66 ,  GC , D .E .  Gaskin; 1 7  m .  8 f' . 7 . 1 2 . 66 ,  GC , D .E .  Gaskin and 

D . J .  Greenwood . 

REMARKS : Orocrambus s.:implex , O . lewisi , O . ordishi and O . a�_ditus form a tight 

sibling complex within this subgroup which are almost identical in habitus and 

best discussed together . Phylogenetically they are closely related and all show 

a trend towards deve1opment of a semi-apterous female . Most if not all of the 

New Zealand Museum series  of Crambus simplex contained mixtures of some or all of 

these specie s ;  only in  the Canterbury :Museum is  Crambus abditus holotype 

correctly labelled . 

The description of Crambus abditus by Phi lpott is  an intere sting problem , 

since on external characters it is  impossible to distinguish from the other 

specie s . The holotype is yellower than most specimens of the other three 

species ,  and in fa.ct O . abditus in both sexes tends to be slightly more yellow 
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than the other spe cies in forewing colour , but not consi stently so . In his 

de s cription Philpott ( 1 924) make s specifi c  reference to the acute forewing 

api ce s of abditus , yet must have known the same character o ccurred in the female 

of simplex . Howeve r  he calls the holotype a male , which it i s  obviously not , 

and the abdomen is entire , the genitalia unexamined . Thus the original 

descript ion of thi s spe ci e s  seems to have re sulted from one or more mi stakes 

on Philpott ' s part , but neverthele�s O . a bditus is a valid species . 

Since thi s group are all tussock grassland species and appear to have 

in three cases discrete allopatri c range s within the South Island , they offer 

an intere sting p o s sibility for future e cologi cal work in thi s  genus . The 

fa.ctors limiting their di stributions are not pre sently knov.n . 

1'he male s of 0 . a  bdi tus are re cogni sable by the trumpet-shaped aedoeagus 

and the large group of elongate cornuti . The apex of the saccus i s  truncate . 

The arched aedoeagus with small grit-like cornuti and apical thorn at once 

separate s  O . ordi shi from other male s and in thi s speci e s  the female is semi-

apterous . The excavate sa ccus , strong posterior dorse.l midline ( w it hout thorn) 

and elongate cornuti of the aedoeagus of O . simplex are quite characteristic . 

There are . also relatively small but consi stent difference s in the structure of 

the female genitalia of O . simplex , �tus and lewi s i . The ostium in O . ordi shi 

is enc ircled by the e ighth tergite . On�y in the males of O . lewi si are cornuti 

completely absent in the aedoeagus . 

Orocrambus s iriellu s ( Meyrick ) c omb . nov . 

Crambus s iriellus Meyri ck,  1 882 , New Zealand Journal o f  Science , ( Dunedin ) 1 ,  p . 1 87 .  

Crambus siriellus Meyri ck, 1 883 , Trans . N . Z . Inst . ,  1 5 ,  p .  25 . 

Le ctotype m .  (D r .  S . Ble szynski ) in Bri tish Museum ( Natural fij_ story ) la belled 
"Hamilton New Zeala nd 1 7/1 /80. 11 

EXTE.RNAL CHARACTERS ( Slide 46 ) :  Detailed de scription by Meyrick ( 1 883 ) ,  

coloured illustration by Hudson ( 1 928 , Plate XX ,  Fig . 28 m . ) with abbreviated 

de script ion . I�ye nocturnal type , female frenulum triple , wing span 29 - 3lt- mm 
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( both sexe s ) . Most specimens have a distinct reddish tinge to their forewings . 

'l'he pale band on the dorsum separate s this specie s from all in the genu5 but 

O . scutatus , O . crenaeus and perl:ap s dark specimens in the " simplex" complex . 

Identification easily confirmed by examination of  genitalia . 

MALE GENTIALB. ( Fig . 78 ) :  As for generic  and spe cies group description except 

for the following : 2 Arms of vinculum about 3 uncus ; saccus parallel-sided, 

tapering abruptly to blunt apex vrith " keeltt . Costa of valve flan.ged, dorsal 

. 7 margJ.n 8 uncus . Sacculus flanged . Gnathos straight , tapered , bluntly pointed ,  

slightly longer than uncus . Aedoeagus tubular, curving dorsad, api cally dilate , 

2�i - 3x uncus , length to median breadth ratio 9-1 0 : 1 , dorsally strong from apex 

to t, terminating in long straight thorn . Ten to  twelve rose-thorn shaped 

rather elongate cornuti between apex and tr •  

FEMALE GENrrALIA ( Fig . 1 62 ) :  As for generic description except for the 

following : Eighth abdominal tergite fusing dorsa-laterally , diagonally with 

o stium bursae , about twice as wide at fusion as in dorsal midline . Eighth 

sternite a weak lunate plate . Ductus bursae 6 - 7x leP�th of anal papillae , 

3 3 7 7 strong to !:i ,  p:J_eated frorr. s - (f , ductu s seminalis joining at a · O stium bursae 

a dorso-ventrally compres sed taperi ng funnel ,  o s t i olar pouch region swollen 

with a di stinct ri"1g of thicktm:.ng . Corpus bnrs,.J.e two very une qual ov'3.l signa . 

LAR.V!I. : Not known . 

HOST PL.A.NTS :  Not known, but associat8d with Poa cae snito sa ,  Car� spp . and 

Juncus spp . at Nat ional Park . 

DISTRIBUTION ( Fig . 260) : Lo cally di stri buted in swampy areas from Northland t:)  

Southland, also on the Chatham Islands . As we ll a s  localities given below, 

al so from Little Bus h ,  Hawke s Bay ( 'r .H .  Davies ,  pers . comm . ) . 

De cember to Fe bruary . 

MATERIAL EXAMINED : 54- :n .  6 f .  

Broken River, Cant . : 1 m .  25 . 1 2 . 3l1. , Clil , S .  Lindsay . 

Cass , Cant . ;  2 ,500 ft . :  1 m .  1+ .2 . 26 , m:r, J .T . Salmon . 

Flight period 



Cave Creek, Craigieburn , Cant . :  4- m .  2 f .  BGS , f3GT , 26 . 1 2 .34 - 1 . 1  . 35 , 

CM, S .  Lindsay . 

Golden Downs , Nel . : 1 2  m .  8 . 1 . 26 ,  ED, A .  Philpott . 

Gouland Downs , Nel . :  m .  7 . 2 . 22 ,  ED , A .  Philpott . 

Kaitoke : 1 m .  DFG , 27 . 1 2 . 07 ,  1 m .  DFC ,  27 . -; 2 . 1 1 , Di:I , G .V .  Hudson. 

Lake Brunner :  1 m . KAB , 20.2 .40 , DM , J .T . Salmon .  

Manapouri : 5 m . 1 f .  29 . 1 2 .22-4 . 1 . 23 , .ED ( 1 ) ,  CM ( 5 ) ,  S .  Lindsay . 

Mt . Arthur, 4, 000 ft . : 1 f .  26 . 1 . 24 , CM, S .  Limlsay . 
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Mt . Arthur Tableland , 3 , 600 ft . :  3 m .  DFA , DF�,  Q;E;, 1 6 . 2 . 1 888 , DM , G .V .  Hudson 

Mt . Holdsowrth , 2 , 000 ft . :  1 f .  Y:.AA , 1 5 . 2 .31 , m1, E .  Plank . 

National Park: 2 m .  7 Dec . 1 967,  GC , D .:t!; . Gaskin . 

Obelisk : 1 m .  DAD , 1 . 1 .40, DM , G .  Hov1e s .  

Seaward Moss , Sthld . : 1 m .  Klii: , no date ,  m.1, C • .t: .  Fenwiclc, 2 m ,  no date , 2 m .  

27 . 1 . 1 5 ,  2 m .  3 1 . 1 2 . 1 9 ; ED , A .  Philpott . 

Titoki = 1 m .  Jan . 1 936 , CM, E .  Fairburn . 
Waimarino : 1 m . DFD , Jan .  1 930 ,  Dl:l , G . V .  Hudson .  

West Plains , Sthld . :  1 m .  KAD , no date ,  m,·, , G .  Hovve s ;  4 m .  no date , ED , A .  Philpott 

V/ildernes s :  1 f .  DAE , 5 . 1 .41 , DM, G .  Howes . 

Wharekauri , Chatham IsJ.ands : 6 m .  1 2-1 1+ . 1 ;2 . 23 , Ciil . C .  Lindsay . 

Waiouru: 1 m .  DFF , 2 . 2 . 1 2 , D1.-! , G .V .  Hudson. 

REMARKS : I found this sp e c i e s  in close a ssociation at National Park with 

PhylogeneticaJ.ly close to O., harpophorus and O. ramosellus but more 

primitive in most re spe cts . 

c omb . nov . 

Crambus callirrhous Meyrick, 1 882 , New Zealand Journal of Science (Dunedin) 1 ,  p . 1 87 

Crambus callirrhous �,Ieyrick, 1 883 , Trans . N . Z .  Inst . ,  1 5 ,  p .  24. 

Crambus schedias Meyrick, 1 91 1 , Trans . N .Z . Inst . ,  43 , p .  60 . ( n . Syn . ) 

Crambus callirhous Meyrick, Bleszynski and Collins , p . 258 in: A Short Catalogue 

of the World. Specie s of the Family Crambidae ( Lepidoptera ) , 

Acta zool . crs.cov , Kracow , 7 ,  p .  1 97-389 . (misspelling of 

Crambus cal�rrhous ) . 

Lectotype m .  in Canterbury Musewn author ' s  geni t prep . BGr,1 , labelled " Lake Guyon, 

:B'eb . -�.lar . 1 871 R .W . Fereday coll . "  

Holotype m .  in British Museum (Natural History ) slide BM pyral 7980, labelled 

"Wellington New Zealand GVH. 3 . 08 . " " Crambus schedia s Meyr . " 
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EXTERNAL CHARACTERS ( Slide 47) :  Detailed de scripti ons by 1 eyri ck ( 1 883 , 

1 9 ·1 1 ) , coloured illu stration by Hudson ( 1 928 , Plat e XX . Fig . 33 ·. ( sche�ia. s ) , 

Fig . 31+ ( callirrhous ) ) , with a b breviated descriptions . Eye no cturnal type , 

female frenulum triple , wing s pan 24 - 32 !1lr;l ( both sexes ) . Frons coni cal .  

Worn spec i:nens in parti cular difficult to separate on external s  from sup er-

ficially s imilar O . le ctus , O . ha12_lotomus , O . e nch££?.ho�� ' O .paraxenus and 

o . vittellus . Identification easily checked by reference to genitalia structure 

of e ither s ex . 

MAJ.£ GENTrALIA ( Fig . 79 , c ompared with l e ctotype ) : As fo r generi c and spe cie s 

group de s cription except for the following : Arms of vinculum about � uncus ; 

saccu s  elongate , tapered , with "keel " . Co sta of valve flange d ,  dorsal margin 

about fi uncus . Gnatho s tapered , strai ght , bluntly pointed , e qual to uncus . 

Sacculus flange d . Aedoe agus tubular, 2;}.:x uncus , length to median breadth ratio 

1 0-1 1 : 1 , s impl e  subapical thorn dorsad , a b out 1 0  e longate cornuti clustered at � -

Fl!:MALE GENI'l'ALIA ( Fig . 1 63 ) ;  As for generic de s cription except fo r the following : 

Eighth abdominal tergi te fus i ng dorsa-laterally with o sti'..m bursae , about three 

ti:ne s as wide at fus ion as in dorsal midline . Ei ghth sternite a weak lunate 

plate . Ductus bur sae 7 - Sx length of anal pap illae , strong to i ,  ductus 

seminalis j oining at %.  Ostiw� bursae a simple funnel , curved ventrad , ost ium 

ope ning ventra -caudad , o sti olar pouch re gion markedly swo llen . Corpus bursae 

with two very unequal s igna . 

LARVA : Not known . 

HOST PLAl'l'l'S : J!"'e stuca novaezealandia ( hard tus s o ck ) , White ( 1 963 ) ,  p o s s i bly 

o the rs in coa stal N orth I sland . 

PUPA : One found by Vlihite ( 1 963 ) and bred out , but not de s cri bed . 

DISTRIBlffiON ( Fig . 261 ) :  Ea stern and central South Island up t o  about 3 ,500 ft . 

Distribution in North Is land apparently limited to coast near Wellingt on and at 

Whangarei . Flight period De cember to April . 



MATERIAL BXAMINBD : 64 m .  6 f .  

1 f .  no date or  locality , Di\1, G .V.  Hudson.  

Arthur1 s  Pass : 1 m .  MCA , 1 5 . 2 . 27 ,  ED , A .  Philpott . 

Birdling 1 s  Jnat , Cant . : 1 m .  JA:�, 1 9 . 3 .33 , DM , S .  Lindsay . 
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Bottle Lake , Cant . : 1 m .  1 1 . 2 . 22 ,  ED ; 3 m .  (HFB ( 763b ) ,  HFC ( 763c ) ,  HFA, ( 763d ) )  

HC , 4 m .  CM , 24. 3 . 23 ;  4 m .  22 . 3 . 25 ,  ED ( 1  ) ,  CM ( 3 ) ;  1 m .  1 7 . 2 . 28 , CM . S .  Lindsay 

Brooklands , Christ church: 7 m .  ( JAG , DM) , 1 f .  1 2 . 2 . 33 , CM; S .  Lindsay . 

Christchurch: 1 m .  29 . 3 . 33 , ED , S .  lLindsay;  1 m .  1 6 . 1 2 . 67 ,  1,_ m .  no data ,  CM, 
R .W .  Fereday . 

Clarence Bridge , Marl . :  1 f .  ID,E , 24 . 1 .30,  D1ti , G.V. Hudson. 

Lake Guyon :  1 f .  �' lV!ar . 1 871 ' Civi, R .V/ . Fereday . 

Lees Valley , Cant . :  2 m . 9 . 2 . 29 , CM, s .  Lindsay . 

Miramar , Wellington : 1 2  m .  ( 328p ) ;  ED ( 2 ) ' IIC ( 1 o) ID.� ,  IPB ,  IDC , 

Gl''V , GF�t ,_m, GFZ; April 1 927 ,  1 m .  GFY, 22 . 3 . 28 , DM , G.V .  Hudson. 

Mt . Cook : 1 m .  Jl,.J:. ,  8 . 1 . 29 ,  DM, A . Philpott . 

IDD __ , 

Mt . Grey , Cant . :  1 m .  JAE , 22 . 1 . 28 ,  DM ; 1 m .  2 .3 .30,  CM; S .  Lindsay . 

Mt . John, Cant • .  : 1 m .  21 . 2 . 63 , LC,  E . G .  White . 

Mt . Ida : 1 m .  1 7 . 2 . 24 ,  AM, C .E .  Clarke . 

IDE , IDF , 

New River, Sthld . : 2 m .  no dat e ,  ED , 1 m .  HFJ2., no date , Dill ; A .  Philpott . 

Oakden 1 s Bush , Cant . : 1 m . 7 .3 . 1 873 , CM, F .Vi . Fereday . 

Otira Gorge : 1 m .  JAD , 2 1 . 2 o40,  Dlil , J .T .  Salmon. 

Sandymount , Sthld . :  1 m .  25 . 1 . 1 4 , ED , A .  Philpott . 

Sandhill Point , Sthld. :  1 m .  1 . 1 . 1 7 ,  ED , A .  Philpott . 

Sedgemere , 3 ,300 ft . Nel . :  2 f .  f£.�, �G�, 1 3 .2 . 66 ,  FRI ,  J .S .  Dugdale . 

Stuart ' s  Gully, Cant . : 1 m . 25 .3 . 23 , Cl'II , S .  Lindsay . 

Waimate , Cant . : 1 m .  8 .� . 26 ,  CI:l , S .  Lindsay . 

Whangarei :  1 m .  Feb . 1 935 , CM, E .  Fairburn . 

Yaldhurst , Cant . :  6 m .  25 .3 . 28 ,  Cli , S .  Lindsay .  

Rf�Ivltill.KS : The minor forewing shape and colour differences  which  Meyrick ( 1 91 1 )  

used as justification for the description of C . schedias as a separate species are 

not constant . Philpott ( 1 929a ) showed an apparent difference in the position of 

entrance of the ductus ejaculatorius into the aedoeagus in ��ias and 

callirrl��' but I could not find any difference when re-exa;nining the preparations 

from which he t ook his drawings , and can only c onclude that he misinterpreted what 

he saw . Dr.  S .  Ble szynski has examined the type of schedias and other specimens 

labelled callirrhous in the Meyrick collection in the British Museum and confirms 



my view that the two fo!'Ills are identical . 

Orocrambus enchouhorus ( Meyrick) comb .nov . 

.fE_?.mb':�nch<?l'..ho� Meyrick, 1 885 , Trans . N . Z . Inst . ,  1 7 , p .  1 36 .  

Crambus :e_�ias Meyrick, 1 885 , Trans . N . z . Inst . ,  1 7 , p .  1 37 (N .Syn . ) 

Crambus scitulus Philpott , 1 925 , Trans . N . Z . Inst . ,  56 , p .  390. (N . Syn. ) 
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Lectotype m .  ( Dr .  S .  Bleszynski ) and 4 paralectotypes  in British Museum (Natural 

History ) ,  lectotype slide BM pyral 5628 , labelled " Castle Hill New Zealand 2 ,500 ft . 

1 8/1/83 , Cr�n:!,bus enchophorus" . 

Le ctotype m .  ( Dr .  S .  Bleszynski ) and 5 paralectotypes  in British Museum (Natural 

History ) ,  lectotype slide Bl\I pyral 7962 , labelled 11"Nanganui New Zealand 3/3/83" ,  

Syntype f .  in Canterbury Museum labelled " Crambus pedias n. sp . 3/3/83 . Specimen 

ex abdomen . " 

Holotype m .  in Canterbury Museum , author ' s  genit . prep . BGK, labelled " Crambus 

scitulus holotype male Mt . Arthur 4 , 000 ft . 2L� . 1 . 24 , S .  Lindsay" . 

EXTERIITAL CH!.>Jl.I\.CTERS ( Slide 48 ) : Full description of majo!' forms by Meyrick ( 1 885 ) 

and Phil�ott ( 1 925 ) ,  coloured illustrations by Hudson ( 1 928 , Plate LX ,  Fig . 1 6  f .  

( enC�£phorus ) , Fig . 32 m (Eedias ) ,  Plate  11 , Fig . 23 m .  ( scitulus ) ) ,  with abbreviated 

de scriptions . Eye Nocturnal type , female frenulwn triple , wing span 24 - 40 mm 

( both sexe s ) . Small pale specimens difficult to di stinguish from O . callirrhous , large 

pale alpine spe cimens which have been worn and rubbed are almost impossible to tell 

apart from O . crenaeus without re sorting to examination of the genitalia . 

MALE GENITALIA ( Fig . 80, compared with lectotype sketch by Dr . S .  Ble szynski ) :  As 

for generic and specie s group de scription except for the following : Arms of vinculu.rn 

about � uncus ; Saccus tapered ,  elongate , curved dorsad , without " keel" . Costa of 

valve flanged, dorsal margin slightly less than uncus . Sacculus flanged . Gnathos 

apically clubbed , e o�ual to uncus . Aedoeagus tubular , truncate ,  2hc uncus ,  length to 

median braadth ratio 1 0 : 1 , original dorsal midline with 1 80° sinistrad torsion towards 

apex , with simple subapical thorn ventrad , and a second thorn fre quently dextrad at 

i, e specially in large dark specimens , 1 0  - 1 2  slender closely packed cornuti at about fr. 

FEMALE GENI'rALIA ( Fig . 1 61+) :  As for generic description except for the following : 
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l.!:ight abdominal tergite fusing dorsally with ostium bursae , about half as  wide at 

fusion as  in dorsal midline . Tergite with fragile triangular proje ctions in 

lateral midline s of anterior margin repre senting anterior apophyses . Eighth 

sternite a s t�ong lunat e plate . Ductus bursae about 8 - 9x length of anal papillae , 

ductus seminali s j oining at about tr• O stium bursae a cupuliform funnel ,  ostiolar 

pouc_h · ·. region swollen . Corpus bursae with tv10 nearly equal oval signa . 

E� " · CT\:r • Oblate , 1 6  - 25 vertical rib s , 0 .47 - 0. 53 x 0.37 - 0 .44 mm ,  piiL�ish white 

when first laid , turning orange-grey after 2L� - 36 hours . Duration of egg stage 

at room temperature , not under controlled conditions , 1 2  - 14 days in March . 

Gro ss embryologi cal change s visible through the shell as for 0 . f'lex!lo sellus ( ·p . lCO) . 

HATCHING BEHAVIOUR : The shell i s  not consRmed ,  and the larva at once crawls into 

shelter after freeing itself . After 1 - 5 hours a fragile shelter has bee n  

constructed among soil debri s at the base o f  the foodplant . 

LARVA ( I"ig . 22 0 ,  final instar; Fig . 21 0 ,  head cap sule pattern) . Length of final 

instax larva 1 2  - 1 8  mm , stout , sluggish , glassy greyish green with brown pinacula 

giving appearance o f  interrupted dorsal and dorso-lateral striping . Greenish brown 

ventrally . On prothorax strong dorsal shield developed , 12 dorso-cephalad of L1 , 

SV2 cephalad of SV1 . Me sothorax and Metathorax : SD1 longer than SD2 . Abdominal 

segment s :  On A1 , 2 :  L 1  very slightly dorso-caudad o f  L2 , SV2 cephalad o f  SV1 , 

SV3 . On A3 - 6 ;  SV2 dorsad of SV1 , which i s  dor sad of SV3 . On A7; SV1 caudad 

of SV2 . On A9 ; D1 , SD1 on common pinaculum . 

DUR.i\TION OF LARVAL Il'�ST ARS : All larvae maintained at room temp erature in small 

containers , not under controlled cond.itj ons . First instar : 1 0  - 30 days ( March) ; 

Se cond ins tar : 1 3  - 29 days (April ) ; Third ins tar: 1 2  - 35 days (April-May ) ; 

Fourth instar : 1 3 - 58 days (.t..pril-Wlay ) ; Fifth instar : a - .57 days ( May-June ) ; _, 

Sixth ins tar : ll-8 - 1 75 days ( May-J an nary ) • 

LARVAL B.8Hi\VIOUR : Long horizontal chambers are constructed through the top half 

inch of the soil by the early instars , while the fifth an:i sixth instars make 

de ep extensions into the top soil of  1 - L:-" , the walls be ing composed of silk , frass 



and soil particle s . The larva pupate s  in the enlarged termi nal portion of 

thi s vertical tunne l .  Captive larvae were observed t o  c ome out of their 
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tunnels t o  feed a t  night , eating strips from the leaf blade s clo s e  t o  the tunnel 

entrance and sometime s pulling thin slivers of leaf back into the tunnel entrance 

and eating them inside . 

HOST PLANTS :  Native host not known , but associated with Poa cae spitosa at 

Waiouru � In improved pasture s found feeding on Bromu s catharticus and Fe stuca 

arundinacea; will feed readily on _!:��� and Agrosti s tenuis in captivity .  

DISTRIBUTION ( Fig . 262 ) :  In S outh Island of New Zealand mainly east of the main 

divide , up to 5 , 4-00 ft . in Tasman Mountains . In the North Island distributed in 

the south , e s pe cially on the we st coast . Also found in alpine and subalpine 

grass land in the central plateau . Apart from localit ie s given below also re corded 

from Haumoana and Little Bush , Hawke s Bay (T .H .  Davi e s , pers . c o!Illll . ) Flight 

period January to May . Light trap re sult s for Mas sey University given in table 12 • 

1 965-66 

1 966-67 

1 967-68 

Table 12 

Re sult s of light trapping f o r  O . enchophorus
_ 

a t  Massey 

University with 1 25 watt MV bulb , total op eration . 

Jan . Fe b .  Mar .  Apr . 

0 0 4 1 

0 1 23 20 

0 0 1 6  1 3 

May 

0 

2 

3 

PUPA :  Medium t o  dark brown , about 1 0  - 1 5  mm long , with dark slightly 

rai sed spiracle s ,  stout . Abdominal setae microscopic , unmodified.  

of pupal stage 29 - 42 days . 

MATERIAL EXAMIN.6D : 1 05 m .  1 0  f .  

Albertown , Otago : 1 m .  KDF , 1 0 .3 .41 , DM , G .  Howes . 

Aorangi , East Cap e :  1 m .  1 2 . 3 . 09 ,  ED , G . V .  Hudson.  

Duration 

Berwick , Otago : 1 f. EAA , 9 .1+ . 1 2 ;  2 m. EAB , BAG , 26 .l1- . 1 2 ;  DM ,  C .E .  Fenwick . 

Jun . 

0 

0 

0 

Cape Saunders , Otago : 2 m .  ( 731 g )  FFN , DM , ED , �- m .  AM , 1 .l1_ . 1 7 ; 1 m .  ( 731 e ) �' 
24 .2 . 1 8 ,  Dill; 3 m . ( 73 1 b ) Fl<� , ED , ( 731 L )  Ii'FV , ( 731 k) FFU ,  2 f .  ( 731 c )  EAE , ( 731 i ) 
EAF , DM , 4 m . AM; 1 �  .4- . 20, C .E .  Clarke ; 2 m .  28 . 1 . ?_7 , C�1: S . Lindsay . 
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Castle Hill , Cant . : 1 m .  no date , Cl\1, R .W .  J:i'ereday;  1 m .  8 . 3 . 30, CM, S .  Lindsay . 

Castlepoint , Vlairara.pa :  1 m .  28 . 1 2 .63 ,  GC , K.F .  Maynard . 

Craigieburn, lf- , 000 ft . Cant . :  1 7  m .  TBA, TBJ2,  TBC , TBD , TB�, TBF , TBG, TBH, TBI , 

��J?�, T�K, �' Tm�, TBN , TBO ,  TBP, '.rBQ,  1 8 .3 . 65 , FRI , J .S . Dugdale . 

Iron Hill ,  Nel . : 1 m .  9 .2 . 66 , FRI , J . S . Dugdale . 

Island Pass ,  4,590 ft . Nel . : 7 m .  EGN , 1 5 . 2 . 66 ,  :B'RI , J . S . Dugdale . 

Jack' s Pas s ,  Marl . : 1 m .  BGN, 1 1 . 2 .31 , C11i , S .  Lindsay . 

Kaituna , Cant . :  1m .  Feb .  1 921 , C�Ji , S .  Lindsay . 

Ka.rori , Well . :  1 m .  l<DC , 1 0 .4- . 28 ,  mi ,  G .  V .  Hudson. 

Little River , Cant . : 3 m .  1 ·4- . 23 , CM, S .  Lindsay . 

Lowry Bay , Well . : 3 m .  KDA, KDB, KD.f ,  1 2-1 3 . 3 . 29 ,  DM , G .V .  Hudson . 
Malcara , Well . : 1 f .  KDD , 20 .4 . 08 ,  m1 , G.V .  Hudson,  1 m .  KDG, 26 .h.4-5 , DM, G .  Howes .  

Mt . Arthur, 4, 000 ft . Nel . :  1 m .  BGK, 24. 1 . 24 , CH, S .  Lindsay (Holotype o f  Crambus 

scitulus ) .  

Mt . Chrome , Nel . : 1 m . �' 9 . 2 . 6l .. , FRI ,  J . S . Dugdale . 

Mt . Grey , Cant . : 5 m .  28 .3 . 26 ;  6 m .  6-8 .4- • 28 ;  5 m .  1 6 .3 .30; CI·J , S .  Lindsay . 

Mt . Ida : 9 m .  1 9 .2 . 22 , AM, C .E .  Clarke . 
Mt . Torlesse ,  l .. , ooo ft . Cant . :  3 m .  1 6 .2 .37 , Cl·.'l , s .  Lindsa.y . 

Nelson: 1 f .  29 . 1 . 1 870, CN, R .W .  Fereday (possible syntype of Crambus enchophorus )  

1 m ,  1 .4 . 09 ,  ED , G .V .  Hudson. 

Palmerston North : 1 m.  2 . 3 . 6 6 ;  2 m .  3 . 3 . 66 ; 1 m. 7 . 9 . 66 ( bred specimen) ; 1 m .  

5 .4 . • 66 ; 1 f .  1 0 .4 . 66 ;  1 f .  22 .4 . 66 ;  GC , D .E .  Gaskin . 

Mt . Crystal Ridge , 5 ,400 ft . Nel . : 1 f .  14- •  2 .  66 , FRI , J .s . Dugdale . 

Mt . Ruapehu , Chateau Tongariro , 3 ,800 ft . :  1 m .  ZBA , 1 8 . 2 . 65 , FRI ,  J . S . Dugdale . 

Port Hills ,  Cant . :  1 m .  9 .) . 2lt- , CM, S .  Lindse.y . 

Pui-pui Reserve , Kaikoura , Marl . :  1 m .  6 . 1 .30,  CM , S .  Lin<lsay . 

Pukeatua Bush , Cant . :  1 m .  28 . 1 . 27 ,  CM , S .  Linc1say. 

Ribbonwood Fan, Cass , 2 , 1 00 ft . Cant . :  1 m .  26 . 3 . 62 ,  LC , E . G .  White . 

Rotorua : 1 f .  VIBA , 1 1 .4- · 61 , FRI , J . S .  Dugdale . 

Waimate ,  Cant . :  2 m .  6 .4. 26; 1 m .  26 .3 .33 ;  CM , S .  Lindsay . 

Waiouru : 3 m .  Dec .  1 967 , GC , P . J· .  Wigley and D . E .  Gaskin .  

V:anaka : 1 f . 1 0 . 3 .41 , Dlli , G .  Howe s . 

REMARKS : Philpott ( 1 929 a )showedl drawincs of male genitalia of epchophorus and 

I examined the genitalia preparation of scitulus from 

which the drawing had been made and found it to be a specimen of callirrhous .  

Other specin:ens in  the Philpott collection labelled Crambus J?Citulu.s were in 

fact very large dark specimens of callirrhou s .  However the holotype o f  scitulus 

in the Canterbury Museum collection has genitalia identical with tho�e of any 



le.rge dark enchophorus , and I have no he sitati on in synonymi:·dng it with that 

speci es . Dr . S .  Ble szynsY-i has checked the genitalia o f  the lectotype s  of 

enchophoru� and pedia� in t he British Museum ( Meyr:i.ck colle ction) and agre e s  

with my opinion , ba sed on a study o f  material i n  New Zealand ,  that the two 

specie s are one and the se�e . 
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The maj or difference s between spe cimens called enchophorus and those 

called �9-ias by Meyrick ( 1 885 ) are size and locality . Specimens of pedias in 

New Zealand museum colle ctions were all from North Island lowland localitie s �  

Specimens of enchophorus are almost all from the subalpine eastern S outh Island . 

Hudson ( 1 928 ) remarked on the great similarity of the two spe cie s ,  giving size 

as the major difference . 

In the Canterbury Museum there is  a long seri e s  of enchophoru s from 

several South Island localitie s .  The spec imens from t he Otago peninsula are as 

small as tho se labelJ.ed �dias from the southern part of the North Island . 

Variation in t he male genitalia is  confined to  size and the degree 

of development of the ornamentation, whi ch is more marked in large dark spe cimens . 

In t he large females the o st i um bursae is  more heavily chitini sed than in small 

specimens . There is  variation in the intensity of the grey fo revring colour , 

and in the degree to which t erminal and subterminal rows of black dot s are 

developed . 

Very large worn specimens of O . enchophorus approach dark specimens 

of 0 . crenaeus ,  and small pale spec irr.ens re semble dark spe cimens of callirrhous . 

Examination of the genitalia easily confirms identifications in the se case s .  

Phylogene tically thi s specie s i s  sister spe cies t o  ��lirrhous . 

Orocrambus i s o chxtus (Meyrick ) comb . nov . 

Cr�s i�ch_ytus Meyrick , 1 888 , Tre.ns . N . z . Inst . ,  20,  p .  68 . 

Lectotype m .  and 1 pa.rale ctotype (Dr. S .  Ble s zynski ) in Brit ish Mus eum (Natural 

History ) labelled " illt . Artr..ur Nevr Zealand 4- , 300 ft . 1 6/1/86" . 
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EXTERNAL CHARACTERS ( Slide 49 ) : Detailed de scription by Meyrick ( 1 888 ) ,  

coloured illustration by Hudson ( 1 928 , Plate xx ,  Fig . 1 0  m . ) with abbreviated 

description. Eye diurnal/nocturnal intermediate type , female frenulum triple , 

wing span 35 - l,_1 nun ( both se):e s ) .  Externally very similar to O . crenaeus , 

but differs from it in the sharper delimitation of the fascia colour and the 

more acute forevling apices ,  and the conical frons . 

lfilil£ GENITALL� ( Fig . 81 , topotype ) :  As for generic and species group 

description except for the following : Arms of vinculum about '* uncus ; saccus 

tapered ,  with rounded apex . Co sta of valve with relatively weak flange , dorsal 

margin about equal to uncu s .  Sacculus not differentiated .  Gnathos tapered , 

straight , bluntly pointed, equal to uncus . Aedoeagus tubular, 2iA uncus , 

length to median breadth ratio ;8•9 : 1 , drawn apically into short flat spur, 

aperture of' ductus e j a.culatorius angled de:>:trad ,  simple thorn ventrad at �. 

Dense patch of small cornuti sinistra.d , at about !. 

:FEMALE GENITALIA ( B'ig .  1 65 ,  topotype ) :  As for generic de scription except for 

tl:.e follovting : Eighth abdominal tergite fusing dorso-laterally with ostium 

bursae , about three times as wide at fus ion as in dorsal midline . Eighth sternite 

a strong lunate plate . Ductus bur�ae about 6x length of anal papillae , strong 

to i,  ductus seminalis joining at about %. O stium bt.rrsae a broad pleated funne l ,  

ostiolar pouch swollen.  Corpus bursae wj.th t wo very unequal oval signa . 

L��VA : Not known. 

HOST PLANTS : Not known , but the distribution of this alpine species is  coincident 

with thE. t given for Chj_onochloa australis ( carpet grass ) by Burrows ( 1 967) .  

DISTRIBUTION (Fig.  263 ) :  Alpine tussock grasslands of the Nelson Province . 

Flight p eriod December to Fe brua.ry . 

:MATERIAL EX.1\JUNED : 24 m . 6 f . 

Burgoo Creek , 4-4, 200 ft . NeJ. . :  1 m .  RBE , 6 . 1 2 . 62 ,  FRI ,  J .S . Dugdale . 

Blue Creek, 3-5 , 000 ft . Nel . :  4 m .  RBH, RBJ , RBQ , RBS , 1 2 . 1 . 65 ,  FRI , J .S . Dugdale 

Cobb Valley , 3 , 500 ft . Nel . : 1 m .  RBD_, 7. 1 2 . 62 ,  J:i'RI , J .S . Dugdale . 



Gordon' s Pyramid,  L�-, 000 ft . Nel . : 2 m .  1 . f .  �g, 25 . 1 .24, C.M, S .  Lindsay . 
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Mt . Arthur,  Lt- ,500-5 , 000 ft . :  2 m .  FFO . FFP. no date , DM , G .V .  Hudson; 1 m .  

�' 2Lt- . 1 . 1 889 , Dl.i ,  G .V .  Hudson; 1 m .  1 f .  1 2-1 6 . 1 2 . 22 , ED , A . Philpott ;  1 m .  

2 .2 .23 , ED , 2 f .  AM, A .  Philpott ; 1 m .  FFQ, 1 f .  HAD , 9 . 1 . 24,  DM , G .V .  Hudson; 

1 m. 27 . 1 . 24 , ED , A . Philpott ; 1 m .  l!"'FR , 1 6 . 1 . 32 ,  DM , G .V .  Hudson . 

Mt . Arthur Tableland : 1 f .  HAJ\ , 1 9 . 2 .Lt-6 , Dl':I , J .T .  Salmon. 

Mt . Owen,  5 , 000 ft . :  

Mt . Peel , Nel . : 1 m .  

6 m .  

HAB , 

RBC , R�:B' , 

31 . 1 2 . 1 2 ,  

RBG,  RBI , RBK, RBR , 14. 1 . 65 ,  FRI , J . S . Dugdale . 

mi, A.  Hamilton; 1 m .  21 . 1 .4-3 , ED , E . S .  Gourlay . 

RE.MARKS : There is little variation in genitalia in this species , and the dense 

patch of oval cornuti are a feature unique to this species . Sister species of 

O . scutatus , but very distinct . 

Philpott ( 1 929 gave the genitalia of this species correctly ( Fig . 54- ) 

but used another specimen of isoch;y:tus for the drawing of f_re.mbus diplorrhous 

male genitalia (Fig . 58) , but with the aedoeagus turned to  the right . Since 

Philpott drew all his specimens with the aedoeagus in left lateral aspect this 

error is  a dire ct re sult of drawing genitalia which have been squashed under a 

cover slip without prior examination. Specimens in his collection at Entomology 

Division are correctly labelled ,  so possibly the confusion was compounded by 

mistake s  in slide la.belling. 

Orocrambus paraxenus (Meyrick) comb .nov . 

Crambus _r:araxenus Meyrick,  1 885 , Trans . N .Z .  Inst . ,  1 7 , p .  1 37 .  

Lectotype m .  and 4 paralectotype s (Dr .  S .  Bleszynski ) in Britj_ sh Museum (Natural 

History ) ,  lectotype slide BJIE pyral 7982 , labelled. "Wakatipu Nevr Zealand 1 7/1 2/82" . 

EXTERNAL CHARACTERS ( Sli de 50) : Detailed description by Meyrick ( 1 885 ) ,  

coloured illustration by Hudson ( 1 928 , Plate XX , Fig . 1 7  m . ) with abbreviated 

description. Eye nocturnal type , wing spe.n 30 -33 mm (male ) .  Female not known . 

Difficult to  tell from f'orewings from O .dicrenellus , except that O .pe.raxenus has 

a ccnica l frons . Also difficult to tell apart from large speci�ens of 

O .vittellus where the usual characteristic white fascia. notch of that species 

is missing . Hov1ever very fresh specimens of paraxenus usually have a slight 

greenish tinge to the forewings . 



MALE GENITALIA ( Fig . 82 ) :  As for generic and species group description 

except for following : Arms of  vinculum about � uncus;  Saccus tapered,  
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parallel-sided,  apically rounded, with " keel" . Costa of valve weakly flanged ,  

dorsal margin about � uncus, drawn dorsally into introrse t ooth . Sacculus 

flanged . Gnathos tapered,  straight , bluntly pointed, equal to  uncus . 

Aedoeagus pistol-shaped ,  2x uncus , length to median breadth ratio about 1 3 : 1 , 

simple thorn ventre-sinistrad at about 1, l� - 7 elongate cornuti at � ·  

LARVA : : Not known. 

HOST PLA.l'ifTS : Not knovm. 

DISTRIBUTION (Fig. 264) : South Island, usually above about 2 , 000 ft . Hudson 

( 1 928)  and vVhite ( 1 963 ) state that it is associated with dry tussock areas .  

Flies De cember-February . 

MATERIAL EXAMINED: 25 m .  

Ben Lomond : 2 m .  25 . 1 1 . 1 2 ,  ED , 1 m .  AM; 2 m .  FFS , DM , 1 m .  ED , 

1 8-23 . 1 2 . 1 3 ; 1 m.  BAA , 5 .1 . 1 4,  DM, C .E .  Fenwick and A .  Philpott ; 

.AlfJ., C .E . Clarke . 

Lake Luella : 3 m .  22 . 1 2 . 1 9 ,  ED , A .  Philpott . 

1 m .  AM ,  

1 m.  22 . 2 . 1 6 ,  

Macetown, Otago : 2 m .  FAG ,  FAD , DM, 1 m .  ED , 22 . 1 2 . 08 - 1 0 . 1 . 09 ,  A .  Hamilton.  

Mount Constitution, Makarora : 1 m .  6 . 1 1 . 23 ,  AM, C .E .  Clarke . 

Mount Earnslaw : 2 m .  VAF, VAL , 1 6-22 . 1  . 08 ,  G .  V .  Hudson , 1 m .  CM, 27. 1 2 .22 , 

C .E .  Fenwick. 

Mt . John, MacKenzie Country, Cant . : 3 m .  21 . 2 . 63 ,  LC , E . G .  White . 

Remarkable Range , 5 , 700-7 , 000 ft . :  2 m .  CGX , DGA, 1 5 . 1 . 66 ,  FRI, J . S . Dugdale . 

REMARKS : Sister specie s of O .vittellus 

Orocrambus scutatus (Philpott ) comb .nov . 

Crarnbus scutatus Philpott , 1 91 7 , Trans . N . Z .  Inst . ,  49 , p .  242 . 

Holotype m .  and 2 pa�atype m .  i!} Entomology Division collection, Nelson , 2 paratype 

m . in Dominion Museu.rn , Wellington, labelled " Longwoods 26-29 . 1 2 . 1 5 ,  A .  Philpott11 , 

author ' s  paratype prep . AAE .  ' ----

EXTERNAL CHARACTERS ( Slide 5 1 ) :  Detailed description by Philpott ( 1 9 1 7) ,  

coloured illustration by Hudson ( 1 928 , Plate XLIV , Fig . 3 m . ) with abbreviated 



description . Eye nocturnal type , wing span 26 - 30 mm (male") . Female not 

known. Externally this species can be separated by its fuscous hindwings 

from the superficially similar O . siriellus . 

MALE GENITALIA ( Fig.  83 , paratype ) :  As for generic and species group description. 

except for the following : Arms of vinculum about i uncus ;  Saccus very elongate , 

longer than uncus ,  tapered to rounded apex, with " keel" . Costa of valve flanged ,  

dorsal margin about equal t o  uncus . Sacculus flanged. Gnathos tapered,  

straight , bluntly pointed , equal to uncus . Aedoeagus tubular, curved dorsad , 

3x uncus , length to median breadth ratio about 1 0-1 1 : 1 , strong apically in 

dorsal midline , terminating in a short spur flattened ventrally ; 5 - 8 elongate 

cornuti scattered between apex and � .  

LARVA: Not known. 

HOST PLAl'l"TS : Not knoVI, but distribution records are partly coincident with that 

shovm by BurrovTs ( 1 967 ) for Chionochloa teretifolia (hairy snovrgrass ) .  

DISTRIBUTION (Fig . 265 ) :  Subalpine tussock in Southland . Flight period 

December and Janua�y . 

MA'rERIAL EXAMINED : 1 2  m .  

Gore Hill : 3 m .  AAA , AAB, AAC , 1 1  o 1 2 .1+4, DM , G .  Howe s ;  � m . AAD , EFE , EFF , �' 
9 . 1 .�5 , D.M, J .T . Salmon. 

Longwoods , 2 , 700 - ft . :  5 m. AAE, 26-29 . 1 2 . 1 5 ,  DM ( 2 ,  incl . �' paratypes ) ;  ED 

{holotype and two para types ) ,  A. Philpott . 

RE:Nl.ARKS : Sister spe cies of O . isochytus , 

Crambus tu.hualis 

Orocrambus tuhualis (Felder ) comb .nov. 

Felder,  1 875 , Re i s .  Nov . Lep . ,  5 ,  pl . cx:xxvii , f .  1 8 .  

Crambus thrincodes Meyrick, 1 9 1 0 ,  Trans . N . Z . Inst . ,  � '  p .  6l1- . ( Bleszynski and 

Collins syn . 1 962 . )  

Holotype f .  in British Museum (Natural History ) , slide BM pyral 5673 , labelled 

" Novara cxxxvii f .  1 8  Cram bus tuhualis N .  Seeld .  f . "  



Holotype m.  in British Museum (Natural History) labelled Crambus thrincodes 

Kaitoke , New Zealand GVH . 07" . 

EX'l'ERN"AL CHAR.t'\.CTERS ( Slide 52 ) :  Detailed de scription by Meyrick ( 1 91 0) , 

coloured illustration by Hudson ( 1 928 , Plate XX , :B'ig . 8 m . ) with abbreviated 

description. Rather difficult to separate on external characters from O ._vulgari s , ,  

e specially when rubbed, and very difficult to tell from O . ornatu� or O .punctellus 

without examining genitalia . Eyo nocturnal type , female frenultun triple , 

wing span 23 - 28 lllf.tl ( both sexe s ) .  

MAI,E GEi"TI'rALLt\. ( Fig . 8l1-) : Arms of vinculum about % uncus ; Saccus very elongate , 

longer than uncus ,  tapering to round.ed apex with "keeJ.I' . Costa of valve flanged, 

drawn dorsally into prominent intt'ose prone , apically truncate ,  dorsal margin 

about 1 �x uncus .  Sacculus not developed . Gnathos tapered , nearly straight , 

clubbed , about 1 �� uncus . Aedoeagus very stout , lenet.h to median breadth ratio 

6-k : 1 , apical 3-i: 1 , Vlith blunt subapical thorn sinistrad at about �; 3 very 

h 1 large rose-t. orn shaped cornuti betv1een apex and 2 • 

FEMALE GENI'l'ALIA ( Fig.  1 66 , compared with type sketch by Dr . S .  Ble szynski ) :  

As for generic description except for the following : Eighth abdominal tergite 

fusing dorsally with ostium bursae , about �1 as wide at fusion as  in dorsal mj. dline , 

tergite narrowing sharply just before point of fusion. Eighth sternite a strong 

lunate plate . Ductus bursae about 4x length of anal papillae , strong to �' 

ductus seminalis j oining at -� . Ostium bursae cupuliform , with ostiolar pouch 

region grossly swollen , narrowing sharply at about *'  very strong , with the surface 

irregularly and deeply rugose , the pleats becoming vertical from � to � in ductus . 

Ost:Lum opening dorsa-caudad . Corpus bursae with two unequal oval signa . 

LARVA: Not known. 

HOS'l' PLANTS : Not known, possibly Juncus spp . , as recorded from swampy area at 

Kaitoke by Hudson ( 1 928 ) .  

D I3'rRIBUTI OH ( :F'ig • 2 66 ) : A local species ,  found throughout the South Island 

and with a few footholds in the southern part of the North Island, in swampy areas . 



Apparently never really common. Plight period November to December . 

�tlii.TERIAL EXA1'VIINED : 32 m .  5 f .  

Cobb Hut , 3 , 500 ft . Nel . :  1 m .  KBA , 7 . 1 2 .62 , FRI , J .S .  Dugdale . 

Day ' s Bay , Vfell . :  1 m .  LD:E_:, 2 1 . 1 2 . 1 2 ,  DM, G .V .  Hudson . 

Dun Mountain, 3 , 000 ft . Nel . : 1 m .  8 . 1 .22 , 1 m .  3 . 2 . 24, ED , A .  Philpott , 
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Gouland Downs , Nel . : 1 f .  7 . 2 . 22 ,  CH: , .3 m .  ED , 2 f .  CM , 7 . 2 . 22 ,  A .  Philpott . 

Kaitoke : 3 m .  ED , 1 m .  ill'L , 3 . 1 . 03 ;  1 m .  LDJ2,  27 . 1 2 .07 ,  1 m .  �' 27 . 1 2 . 1 1 ; 

3 m .  LDB , LD�, LDE , 26 . 1 2 . 1 2 ;  DM, G .V .  Hudson. 

Lake Rotoiti : 2 m. 25 . 1 2 .33 , CM, S .  Lindsay . 

Mt . Alexander ,  Marl . :  1 m .  30. 1 2 .29 , CM, S .  L indsay . 

Mt . Grey , Cant . :  2 m .  1 1 -1 5 . 1 1 . 23 ;  2 m .  28 . 1 2 . 24; CM, S .  Li:ndsay ; 1 m . 23 . 1 2 . 25 ,  

ED , W .  Heighway ; 1 m .  9 . 1 . 29 ,  Ci"\1 , S .  Lindsay . 

Mt . Vihekere , Ivlarl . : 1 m .  l1-. 1  .30 ,  CM , S .  Lindsay . 

Nelson: 2 m .  1 5 . 2 .24,  ED ,  A .  Philpott . 

Picton: 3 m .  2-5 . 1 2 • . 31 , CM, s .  Lindsay . 

Soldier ' s Creek , Reefton: 1 m .  KBB, 1 7 . 1 2 . 62 '  FRI ,  

Waiho , We stld . : 1 f .  LDA , 25 . 1 . 38 ,  DM, G .V .  Hudson . 

Waihi , Cant . :  1 f .  26 . 1 2 . }9 , CM, S .  Lindsay . 

J .S .  

RE:N!Jill.KS : The most distinctive genitalia in the genus . 

Dugdale . 

The small number of 

quite grotesque cornuti are accommodated in the swollen apical region of the 

aedoeagus , and the swollen ostiolar region of the female is a structure obviously 

associated with the corre sponding peculiarity in the male aedoeagus . 

Phylogenetically near O .vulgari� but this spe ci·es has deviated considerably 

from the typical genitalic  forms found in Orocrambus , and is  not as close to 

Orocrarnbus vittellus ( Doubleday ) comb . nov . 

Cram bus vi ttellus Double day , 1 E343 , in Dieffenbach ' s Travels in New Zealand , 2 ,  p .  289 . 

Crambus nexalis Walker ,  1 863 , List of the Specimens of Lepidopterous Insects 

in the Collection of the British Museum , 27,  p.  1 78 .  

Crambus tran�ssali:! Walker , 1 863 , List of the Specimens of Lepidopterous Insects 

in the Collection of the British Museum , 27, P •  1 78 .  

Crambus sublicellus Zeller ,  1 863 , Chilonidarwn et Crambidaruin genera et species .  

Berolinensis , p .  3 1 . 

Cram�us bis��ellu� Zeller ,  1 863 , Chilonidarlli� et Crambidarlli� genera et  specie s ,  

Berolinensis , p .  32 . 
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Cr��bus incrassatellus Zeller,  1 863 , Chilonidarum et Crambidarum, genera et 

species ,  Berolinensi s ,  p o  32 . 

Crambus vapidus Butler ,  1 877 , Proc .  zool , Soc . Lond . 1 877 , P •  399 . 

Crambus conopias Meyrick, 1 907 , Trans . N .Z . Inst .-, 39 , p. 1 1 0 . 

Neotype m .  ( Dr.  S .  Bleszynski ) in British Museum (Natural History) , slide BM 

pyral 7955,  labelled "New Zeal . 54-4" , Crambus vittellus . 

Lectotype f .  ( Dr .  S .  Ble szynski ) in British Museum (Natural History ) , slide BM 

pyral 5575 , labelled "Auckland , N .  Zeal . 60. 73" , Crambus nexalis .  

Holotype m .  in British Musewn ( Natural History) ex abdomen, labelled "New 

Zealand 4 .5 .61 " ,  Crambus transcissalis . 

Neotype m .  (Dr .  S .  Bleszynski ) in British Museum (Natural History )  of Crambus 

sublicellus , same specimen as used for neotype designation of Crambus vittellus , 

( slide BM pyral 7955 ) .  

Neotype m .  ( Dr .  S .  Bleszynski ) in British Museum (Natural History) ,  slide BM 

pyral 7950 ,  labelled " Castle Hill New Zealand 2500 ft . 1 8 . i .82 , "  Crambus 

bisectellus . 

Holotype f .  in Naturhistorisches Museum , Vienna , ex abdomen,  with labels "30.1 871 " ,  

"vidit ZII . 871 , Hugel 674" , Crambus incrassatellus . 

Syntype f .  in British Museum (Natural History ) ,  slide BM pyral 5532 , labelled 

"N. Zeal . 77 .34 Crambus vapidus Type . "  

Holotype f .  in British Museum ( Natural History) , slide BM pyral 5634, labelled 

" Dunedin New Zealand GVH . 05 , "  Crambus conopias . 

EXTERNAL CHARACTERS ( Slides 53 , 511- ) : Detailed descriptions of most varieties 

of this species ( other than form conopias ) by 1v1eyrick ( 1 883 ) .  Coloured illustra-

tions by Hudson ( 1 928 , Plate XX, Fig s .  2-4 )  with abbreviated description. Eye 

nocturnal type , female frenulum triple , wing span 1 9  - 28 ( both sexe s ) .  

Venation shown in Fig .  1 7 . Most specimens of all the varieties of O .vittellus 

bear the good specific character of a white notch or triangular projection on 

the anterior margin of the white forewing fascia 

MALE GENITALIA ( Fig . 85 , compared with type sketches by Dr . S .  Bleszynski ) :  

As for generic and species group descriptions except for the following • Arms 

of vinculum about � uncus ;  saccus parallel-sided for most of its length , 



tapering abruptly to rounded apex with "keel" . Costa of valve flanged , 

dorsal margin � uncus . Sacculus flanged . Gnathos tapered, straight , pointed, 

slightly longer than uncus . Aedoeagus pistol-shaped, 2t - 2�x uncus , length 

to median breadth ratio about 1 4-1 5 : 1 , original dorsal midline with 1 80° sinistrad 

torsion tmvards apex , with small thorn sinistrad at about t, sometimes a second 

small thorn subapical , ventrad; 1 0  - 1 6  slender cornuti between apex and t .  

FEMALE GENITALIA ( Fig . 1 67 ,  compared with type sketches of  conopias , vapidus 

and nexalis by Dr . S . Bleszynski ) :  As for generic description except for the 

following : Eighth abdominal tergite fusing dorsa-laterally with ostium bursae , 

about three times as wide at fusion as in dorsal midline . Eighth sternite not 

present , except possibly as  a lip of thickening fused to lamellae postvaginalis .  

Ductus bursae 1 0-1 1 x  length 1 of anal papillae , strong to about 13, ductus 

seminali s  j oining at about i .  O stium bursae a slender funnel,  ostiolar pouch 

region swollen . Corpus bursae with two unequal oval signa . 

EGG: Oblate , 1 4  - 22 vertical ribs , 0.48 - 0.50 x 0 . 28 - 0.30,  orange brown 

when first laid, turning brown after 24 - 36 hours . Duration of egg stage at 

room temperature , not under controlled conditions ; 1 1  days in Janu� , 1 2  days 

in February, 1 3  - 1 6  days in March . Gros s  embryological changes visible through 

shell as  for 0 .flexuosellus , ( . •P .lOO) . 

HATCHING BEHAVIOUR : Identical to that of O . enchophorus ( p . l9l ) ,  shell not 

consumed after hatching . 

LARVA ( Fig . 222 fourth instar; Fig . 223 final instar; Fig . 2 1 2 ,  head capsule ) :  

Length of final instar larva 1 0  - 1 3  mm ,  moderately stout , pale brown with darker 

greenish brown pinacula giving the appearance of a dorsal and pair of dorso-

lateral stripes .  Pale brown ventrally . Prothorax with well-developed dorsal 

shield ,  strong in 5th and final instars , L2 dorso-cephalad of L1 , SV2 cephalad 

of SV1 . Mesothorax and Metathorax : SD1 longer than SD2 , D2 longer than D1 . 

Abdominal segment s :  On A1 , 2 ;  L1 nearly dorsad to L2 , SV1 , SV3 cephalad of 

SV2 . On A3-6 ; SV1 , SV2 , SV3 almost in horizontal line . On A7; L1 almost 
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dorsad of L2 , SV1 ventre-caudad of SV2 . On A9 ; D1 , SD1 on common pinaculum . 

DURATION OF LARVAL INSTARS : All larvae maintained at room temperature , not under 

controlled conditions , food changed every two days . First instar: 9 - 1 1  days 

(Februar.f ) ,  1 0 - ·1 4- days ( March ) , 1 0 � 29 days (April ) ;  Second instar: 9 - 21 

days ( February-March ) ,  9 - 1 6  days (March ) ,  14- - 28 days (April ) ;  Third ins tar: 

6 - 1 7  days (March) ,  27 - 50 days (March-April) ,  25 - 4-7 days (April-May) ;  

Fourth instar : 1 3 - 23 days (March ) ,  1 5 - 30 days (March-April ) ,  1 5 - 33 days 

(April-May) ,  21 - 4-5 days (May-July) ;  Fifth instar: 7 - 22 days (March-April ) , 

1 1  - 51 days (April-June ) ,  1 7  - 32 days ( June-August ) ;  

days (March-July ) , 54 - 1 75 days (April-October) . 

Sixth instar: 36 - 88 ; 

LARVAL BEHAVIOUR : Almost identical with that observed for O . flexuosellus 

( pp . l02) , especially in the construction of vertical feeding tunnels .  Pupation 

occurred in the basal portion about 1 11 below soil level .  Larvae were not 

observed to leave their tunnels . During the coldest weather, when night room 

temperatures dropped to perhaps 8-1 0°F above freezing the larvae ceased eating 

and aestivated, reviving and eating during the day if the containers were kept in 

shadow . Occasionally the head of the larva emerged from the end of the chamber 

to pull a fragment of grass into the tunnel to eat it . 

HOST PLANTS :  Native host not known. Found only on brown top Agrostis tenuis 

in the wild . 

PUPA : Bright golden brown, about 6 - 9 mm in length , moderately stout . 

Spiracle s dark, very slightly raised ,  abdominal setae microscopic , unmodified . 

Duration of pupal stage 62 - 1 22 days . 

DISTRIBUTION (Fig. 267 ) :  North , South and Stewart Islands,  associated with 

both native and European grasses , e specially prominent in improved grasslands 

in the eastern South Island (White ,  1 963 ) .  Flight period November to April , in 

most of New Zealand, but in warm seasons flies in October in South Taranaki 

( pers . obs . ) .  Light trapping results over the last few se�sons show an 



interesting difference in the apparent abundance of this species at Lincoln 

College and at Winchmore , further south, where it is without doubt the 

dominant Cram bid in the catch , (Table 13 ) . Also Auckland Islands . 

Table 1 3  

Re sult s o f  total operation JIIN trapping with 1 25 watt 

bulbs at four localities , and with 1 00 watt tungsten 

at one (High bury ) . 

Nov . Dec .  Jan. Feb .  Mar . Apr .  

High bury ( Palmerston 

North ) 1 965-66 0 3 69 88 2 

1 966-67 0 0 5 55 36 

1 967-68 0 1.1- 7 80 1 2  

Massey Univ . 1 965-66 0 0 · · 870 502 21 

1 966-67 0 1 8  227 620 1 34 

1 967-68 2 5 1 97 733 86 

.Manutuke , 

( Gisborne ) 1 966-67 1 7  1 8  1 4h 1 1 5  75 

Winchmore 1 966-67 0 1 50 l.l-776 7630 80 

Lincoln 1 966-67 0 1 1  379 71 9 1 77 

MATERIAL EXAMINED : 2 71 m .  81 f .  
Adams i ( Auckland I s ) : 4 m. 31 . 1 . 66 1 Bishop Museum ,Honolulu ,K. A.J .Wise . 
Akaroa , Cant . : 1 m .  De c . 1 924 , CI:, , A .  Tonnoir . 

Albertown , Otago : 2 m . UDA , 1 f .  1 5 . 3 .l1-3 , Divl , G .  Howes . 

Arapawa Island, Ivlarl . :  4 m.  2 f .  Fe b-Mar 1 963 , GC , D .E .  Gaskin.  

Arthur' s Pass : 1 m .  25 . 1 2 . 1 9 ,  ED , A . Philpott .  

0 

1 

0 

3 

2 

3 

0 

1 

0 

Barrack Creek , Otira Gorge , 1 ,500 ft . :  1 f .  �DF,  no dat e ,  FRI ,  J .S .  Dugdale .  

Ben Lomond: 1 m . 1 9 . 1 ?. . 1 3 , ED , 1 m .  UCF , 1 9 . 1 . 1 4 ,  Dl\1 , A .  Philpott . 

Birdling ' s  Flat , Cant . :  2 m.  30 . 1 1 . 29 , CM, S .  Lindsay . 

Bluff, Sthld . : 1 m . 25 . 1 1 . 1 3 , ED , . A .  Philpott . 

Borland River :  2 m .  27 . 1  . 1 7 ,  ED , A .  Philpott . 

Bottle Lake , Cant . :  1 m .  1 3 . 1 .23 , E.0 , 'vV . Heighway ; 2 m .  1 5 . 2 . 25 ,  CM; 4 m .  2 f .  

28 . 1 . 28 ,  Cl\:l ; S .  Lindsay . 

C13,s s ,  1 ,870 ft . Cant . :  1 m .  UDI_ , 3 . 2 . 36 ,  DM , J .T .  Salmon 
Castlepoint , Vlairarapa : 1 2  m . 5 f. Dec .  1 963 , GC , D .B .  Gaskin. 

Cave Creek,  Craigieburn , Cant . :  1 m .  5 . 1 . 35 , C!·il , S .  Lindsay. 



Cobb Dam ridge , 3 ,450 ft . Ne l . :  1 m .  DGZ , 7 . 2 . 66 , FRI ,  J .S .  Dugdale . 

Cupola lh 650 ft . :  1 m .  8 . 1 . 65 ,  FRI ,  J . S . Dugdale . 

Chri st church : 1 m .  1 6 . 1 2 . 1 867; 2 m .  1 869 ; CM, R .W . Fereday. 

Drayton Station, Cant . :  1 m . 1 . 1 . 1 879 , CM, R .W . :B'ereday . 

Dun Mountain, Nel . :  2 m .  29 . 1 1 . 20; 1� m .  1 f .  1 1�. 1 2 . 20 ;  1 m .  6 . 1 . 2 1 ; 1 m .  

1 7 . 1 . 21 ;  ED, A .  Philpott . 

Elfin Bay , St ewart I s land :  1 rn . 24. 1  • 1 8 ,  ED , A .  Philpot t . 

Fever Creek,  Sthld . : 2 m .  21 . 1 2 . 1 9 ,  ED , A .  Philpott . 

Fortrose , Sthld . : 1 m .  _gQ�, 1 2 . 1 .40 , Dlli ,  J . T .  Sal.rnon . 

Gordon' s Knob ,  Nel . : 2 m .  9 . 1 . 2 6 ,  ED , A .  Phi lp ott . 

Greenhills ,  Sthld . :  2 m .  2 . 1 2 . 1 8 ,  ED , A .  Philpott . 
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Island Pass ,  1�, 590 ft . Nel . : 7 m . DGH , !GB ,  EG� ,  EGD , EGE , EGH, EGI , 1 5 . 2 . 66 ,  

FRI , J .S . Dugdale . 

Kaituna , Cant . : 1 m . 1 1 . 3 . 2 3 ,  CJri, S .  Lindsay . 

F�piti Island: 1 m .  2 f .  1 2 . 2 . 66 ,  GC , D .E .  Gaskin . 

Karori , Yvellington: 7 m .  2 f .  6-1 0 . 3 . 6lh GC , D .E . Gaskin . 

Kaua e ranga : 1 m .  9 . 1 1 • 63 , FRI , P .  Crowhurst . 

Kinloch, Otago : 2 m . 8 . 2 . 1�3 , ED , D!.i , G .  Howes .  

Kowai Bush , Cant . : 1 m . 1 7 . 3 .2.� , ED , YJ . Heighway . 

Lake Mavora : 1 m .  UDI , 1 f .  1 -2 . 1 .11-1 , DJI.'r , G .  Howes .  

Lake Pukaki : 3 m .  29 . 1 2 . 28 , ED , A .  Philpott . 

Lake Rotiti : 3 m . UDI:,, 1 1 . 2 .40, D'!l , J .T .  Salmon . 

Lake Tekapo : 1 m .  24 . •  1 2  . 28 , CI.I , S .  Lindsay . 

Lee ' s Valley : 1 m . 1 0 . 2 . 29 , 0.! , S .  Lindsay . 

Little River ,  Cant . :  3 m .  28-9 . 1 . 28 ,  CM , S .  Lindsay • 

.Macetown : 1 m .  no dat e ,  ED , A .  Philpott . 

Manaia , Tar . : 3 m .  4 . 1 1  . 66 ,  GC , K .  Fox . 

Maungati ,  Waikate :  1 m .  9!:!::,, 21 . 1 2 . 25 ,  DM , R .W . Tabs . 

Milford Sound: 1 m .  1 9 . 2 .43 , DM, J .T . Salmon .  

Monowai :  5 m .  1 1 -21 . 1 2 . 1 4., ED , A .  Philpott . 

Mt . Cook: 3 m .  3-5 . 1 . 29 ,  Cl..I ( 2 ) , ED ( 1 ) , A .  Phi lpott . 

Mt . Creighton, Otago : 2 m .  20 . 1 2 . 1 9 ,  ED ,' A .  Philpott . 

Manatuke , Gi sborne : 1 2  m .  6 f .  Feb . 1 967 ,  GC , Dept . Agriculture • 

.Mt . Crystal , 5 , 000 ft . Nel . : 1 m . DGN , 1 4. 2 . 66 , FRI , J . S . Dugdale . 

Mt . G·og , 2 , 1�50 ft . Cas s ,  Cant . :  1 f .  28 . 2 . 62 , LC , E .G .  White . 

Mt . Sugar Loaf , 2 , 000 ft . Cas s , Cant . :  1 m .  28 . 2 . 62 , LC , E .G . White .  

Mt . Tarndale ,  4 , 000 ft . hlarl . : 3 m .  �' DGS , EGJ , 1 3 . 2 . 66 ,  FRI , J .S . Dugdale . 

Lincoln College , Cant . : 1 0  m . 8 f .  5-8 . 1 . 67 ,  GC , Il'! . McPher son . 
Nelson: 1 m .  4 .4 . 21 , ED , A .  Phil:�10tt . 
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New River ,  Sthld . :  6 m .  no date ; 1 m . 26 . 1 2 . 05 ; 2 m .  20 . 1 2 . 08 ; 1 m .  20 . 1 2 . 1 6 ;  

ED , A .  Philp ott . 

North Tararua Range s ,  1 , 65 0 ft . :  2 m .  1 f .  1 9 . 1 . 66 ,  GC , T .  Crilly . 

Ohakune : 2 m .  5 . 2 . 66 , GC , D . E .  Gaskin.  

Mt . Ruapehu , 2 , 300 ft . : 1 m. 5 . 2 . 66 , GC , D . E .  Gaskin . 

Palmerst on North : 2 m .  1 f .  7-1 0 .3 . 65 ;  1 0  m .  6 f .  1 0-1 5 . 1 . 66 ;  5 m .  5 f .  

2L�-2.5 . 2 . 66 ;  8 . m .  3 f .  7 . 3 . 66 ;  GC , D .E .  Gaskin . 

Paradise : 1 f .  Fe b . 1 903 , DM, G .V .  Hudson . 

Plea sant Po int , Cant . :  1 m .  :B'eb . 1 91 8 ,  CM, S .  Lindsay . 

Pouakai Range , 1 , 500 ft . Tar. : 4 m .  7 . 1 1 . 66 , GC , P .  Pe ckham . 

Port Hill s , Cant . :  2 m . 1 4 . 1 . 28 ,  CM , S .  Lindsay . 

Rotorua : 1 f .  4 .3 . 60 , FRI ,  J . S . Dugaale . 

Mt . Ruapehu, Chateau Tongariro , 3 ,800 ft . : 1 rn . 1 8 . 2 . 65 , FRI , J . S .  Dugdale . 

�ueenstown , Otago : 1 m . 1 8 . 1 :=: . 1 3 , ...::D ,  � - Fhllpott . 
R.i b brm.·.·: c.od 1!':-'.n, C:;. 3 �: .. � , " )\.,. ri .. . Cn n t . :  
Sedgemers , 3 , 300 ft . Nel . : 5 m .  DGC , DGD ,  DGE , DGF , DGG , 1 3-1 5 . 2 . 66 ,  FRI , 

J .S .  Dugdale . 

Silverstream , vVel l . : 2. m .  UDK . 8 . 1  . 1 6 ,  Dl L H .V/ . Sirrunonds 
S nvtl:: bro ol: , C?.nt . : � r1 . 1 . 1 . 2 7 , Cii ,  S . Lin,:.:..hy . 
Stl.w.rt ' s Gully , Cant. : .) ':1 .  1 1 . :? . ?..3 , er: ,  S . L:i.r.,clsay . 
Sunnys id.e , Stbld. . :  2 m . 1 5-1 8 . 1 . 1 2;. ,  ED , A .  PhHpott . 

Tdd.timu Range : 1 m .  28 . 1 2 . 1 ? ,  ED , A .  Philpott . 

:r.e Await i ,  Ar<:l f-awa l::1lond ,  �.hrl. : 1 m .  6 . 2 . )7 , DJ\i, J .T .  Salmon . 

Tooth Pes ks , Renarkr-ible Range : 1 m .  26 . 1 2 . 1 8 ,  ED , .A .  Philpott . 

Tr•B.ve rs Range : 1 m .  2) .J.; . •  64 , ED , ,J . I .  Tovmsend . 

Tutura u ,  Nel . :  1 m . 1 0 . 2 . 2 7 ,  ED , A . Philpott . 

Unuwb ao , North Cape : 3 m . 22-2l;.. . 2 . 67 ,  Ali[ , K J . J .  Wise . 

'vVai ouru , 2 ,500 ft . :  2 m .  2 f .  2-3 . 2 . 66 , GC , D .E .  Gaskin.  

Waipapa :  2 m .  Feb . -Har . 1 565 , l''RI , C .  Hudson. 

Waipoua State Fore st , Cathed.raJ.. Grove : 1 m .  21 . 3 . 63 , FRI ,  J . S .  Dugda.le . 

Vfedderbu.rn , Otago : 1 m .  no date , ED : A .  Phi lpott .  

V'!ellington: 1 m .  26 . 1 . 09 ;  1 m .  2lt- . 2 . 09 ;  ED : G .V.  Hud s on .  
We st Plains , SthJ.d . :  1 m .  no date , :DD , A .  Philpott . 

1flhangare i :  1 m .  :B'e b .  1 9.35 , Cl'!l , E • .F'airburn . 

White stone River , Otago : 4 m . 30. 1 . 1 9 ,  ED , A .  Philpott . 

Wilderne s s ,  Fdld . : 1 m .  1 0 . 1 2 .43 , Dill , G .  Howe s .  

Vlinchmore Re search S tation, Cant . :  40 m .  25 f .  Fe b .  1 9 67,  GC , W .R . Lobb . 



REMARKS : Meyrick ( 1 883 ) indica.ted by in:plication that he had examined the 

type material of C .vittellus , C . nexalis , �scissalis and C .vapidus , since 

he synonymised them under �teJ.lus in that paper . He also stated quite 

clearly that he had seen unpublished drawings of Prof .  Zeller ' s species 

C . sub1icellus , C . bisectelh1 s and C . incras�atel1us , which he also sank under 

C . vittellus . ------- I have examined a photograph of the type of �pias kindly 

supplied by l'vir P .E . S . WhalJ.ey of the British Museoo Entomology Department , and 

a drawing of the geni te.lia of the type made by Dr . S .  Bleszynski , and I have no 

hesitation in synonymising this too with C .vittellus . C . cono_pias ,  a s  we ll as 

having quite typical vi t_te]:.lus  female geni te.lia , als.o bears the characteristic 

white thorn or notch-mark on the anterior fascia ma.rgin of the forewing . The 

type of conopias differs from. typical vi �telJ .tJ S only in the heavy subterminal 

markings and. other b1ackish clouding . I have in fact seen a more extreme fore-

wing v�:::.riety of v:i.ttellus than this from near Lake Tekapo ,  where all the markings 

but a fa.int trace of the white fascia. were o bli tera ted by smokey grey scale s .  

The welter o f  names attributed t o  forms of this species i s  not 

entirely due to the variable nature of the forewing pattern . Walker and Zeller 

worked at the same time in ignore.nce of one another , describing the same varieties 

from collectj ons made in New Zealand and publi shed. their results in the same 

year ( 1 863 ) .  Dr . Bleszynski informed me that the types of C .vittellus , 

C . sublicellus and C . bisectellus are lost , and he has consequently erected neo-

types , the da.ta for which are given in this paper . It is nov: not really possible 

to be sure which v&rieties of vittellus were described under which name , except 

that vittellus was applied to the form with submarginal breaks in the white 

forevdng fascia. ,  and C . V_§.J?idus and C . nexe.lis to the dark grey female form which 

is comnon in parts of the Wairarapa ,  and occurs sporadic.a.lly in series from other 

parts of the North Island . 

With abundant material on hand I have been abl8 to study extensive 

serie s from all parts of New Zealand , and conclude that all forms of inter-

mediates  exist between the described forms . The major varieties in forewing 



pattern are shown in Fig . 9 .  The two common forms , pale brown, ·with notched 

white forewing fascia and either with or without submarginal spotting , occur 

tr..roughout the country . Hovvever a detailed analysi� of the light trap re sults 

at Massey show that there the spotted form occurs as a percentage of the total 

which approache s ,  but never e}:ceeds , 25�0 of the total catch , Table 1 4  • 

Also some collecting I carried out on the Wairara.pa coast produced all grey-

fonn female s  with 5 of the male s also tending towards the same dark greyish 

brown forewings . In the first ca.se I think we may be dealing with a genetic 

variety , in the latter case with regionalism . In vievr of the abundance of 

this spe cies and its poss ible importance in pasture s ,  I think it would be a 

rewarding study for some future worker.  HoweveJ;' I would add the warning that 

the spe cies in my experience is d:i fficult to breed out on a casual basis , larval 

mortality in the f:i nal instar during the winter months was very high in my 

culture s .  

Female genitalia show little variation from one form to another,  

such as there is bej_ng in the degree of sclerotisation of the ostiolar region. 

Male genitalia vary slightly in the number of cornuti pre sent and the degree 

of aedoeagal sclerotisation and the size of the thorns . 

Table 1 4  

Percentage of spotted forewing vittellus to plain 

fore wing vittellus in MV trap at Ma.ssey University . 

Dec .  Jan. Feb. Mar. Apr . 

1 966-67 total 1 8  227 620 1 34 2 

plain 1 7  1 98 48-4 1 04 2 

spotted 1 29 1 36 30 0 

%age spttd 5. 5 12.8  21 . 9  22 . 3  0 
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Orocrar.J.bus vulgaris ( Butler ) comb . nov . 

Crambus vu�gaE,is Butler , 1 877 , Proc . zool . Soc . Lond . , 1 277 , P •  400 , pl . xliii , 

fig . 7 ·  

Grambus tulmalis ( nee  },elder ) Iv1eyrick , 1 283 , Tr.s.ns . N .Z . Inst . ,  1 5 , P •  28 . 

Crambus obstructu.s Meyrick, 1 91 1 , Ent .  mon . Mag . , 47 , p .  82 . (New syn . ) .  

Three syntype m .  in Brit ish Museum (:Natural Hi story ) , two with abdomens missing , 

but third intact and bearing label " Crarnbus vulgaris Butler Type" . Al1 labelled 

"N . Zeal 77 ·34" . 

Lectotype m .  ( Dr .  S .  Bleszynski ) in British Museum (Natural History ) ,  · labelled 

" Crarnhus obstructus Lumsden NeYl Zealand 1 . 8 . 3 . 1 0" .  ( L .  standing for Longstaff ) .  

EXTERNAL CHARACTERS ( Slides 55 , 56 ) :  Detailed descriptions of the maj or forms 

by Meyrick ( 1 883 ; 1 91 1 ) . Coloured illustrations by Hudson ( 1 928 , Plate XX .  

Fig . 5 m . .  ( obstructu.s ) ,  Fig . 39 f .  (vulgaris ) . )  Face moderately conical , eye 

nocturn.s.l type ,  female frenulum double but major eleTient bifid apically , 

possibly indj.cating secondary fusion ratber than a pr:imi tive condition, wing 

span 2 1  - 25 mm ( both s exes ) .  Range of forev1ing variation shown in Fig . 1 2 .  

Difficult to separate when worn from ornatus ,  punctellus or small specimens of 

tuhuali s .  

MAIJE GENITALIA ( Fig . 86 ) :  A s  for generic and. species group description except 

for the follov1ing : Arms of vinculum about 12 uncus ;  sa.ccus elongate , t apered, 

without 11keel11 • Costa of valve flanged ;  dorsa.l margin slightly longer than 

uncus . Sacculus not developed . Gnattos straight , tapered , equal to  uncus , 

apicall.y clubbed . Aedoeagus tubular,  truncate ,  3 - 3�x uncus , length to median 

breadth ratio 1 0-1 1 : 1 , with slightly hooked thorn ventred at about ��; strong 

f t 1 1 1 1 'I t 1 rem apex o 2 in ventra midline ; 2 - 20 smalJ e ongate cornuti from 4· o 2 · 

FEMALE GENI'l'ALIA ( Fig . 1 68 ) :  As for generic description except for the 

following : Bighth abdominal tergite fusing dorsally with ostium bursae , he.lf 

as  wide again at fusion as in dorsal midline . Eight.r. sternite a strong lunate 

plate . Ductus bursae about 5x length of ane.lpapillae , strong to and vertically 

pleated. to *' ductus semine.lis j oining at �- Ostium a broad tapered funnel ,  
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ostiol.ar p ouch region swollen , corpus bursae with two une qual oval signa . 

LP�VA : Not known . 

HO ST PL]IJ\iTS : Not known , but pro bably on introduced a s  well as native gra s se s .  

DISTRIBUTION ( Fig . 268 ) : Lowland and subalpine gras sJ.ands largely ea st of the 

main divide . I ' In the west of the North Island 

the sp e c i es is not common, but in the east Mr 'l' . H .  Davies ( pers . comm . ) ha s 

re corded it a s  far north as Haumoana , Hav;kes Blw, and state s that it i s  

plentiful i n  the lovrJ.and tu s sock around Waipukurau . Flight period January to 

April , but with the peak in March ; thi s is e s s ent ially an autumn specie s .  

In table 1 5  t r..e re sult s of I\IV trapping are give n  for Mas sey University; 

Lincoln College and vVinehrnore Irrigation Re search Station; Cante rbury . 

Table 1 5  

Re sults o f  1 25 bulb IV!V light trapping for O . vu.lgaris ,  

total operat ion . 

Jan . 

Massey University , 1 965-66 0 

1 966-67 0 

1 967-68 0 

Lincoln Col.J ege , 1 966-67 0 

V!inclunore , 1 966-67 0 

MATERIAL EXJI.MINJ::D : 1 45 m .  1 5  f .  

Albertown: 1 m .  HFS , 1 5 . 3 .43 , m.1 , G .  Howe s . 

Arthur ' s Pass : 1 m .  9 . 2 .26 , CI\1, S .  Lindsa.y . 

Feb . 

2 

0 

0 

226 

75 

Mar . 

1 2 

1 2  

4 

508 

1 1 56 

Ben Lomond: ?. m . UCD , UCG , 1 9-20 . 1 . 1 4 , DM, A .  Philp ott . 

Berwick : 1 m .  VCC , 9 .4 . 1 2 ,  m.I , C . E .  Fenwick . 

Bold Peak: 2 m .  8 . 2 . 1 3 , ED , A .  Philpott . 

Borland River : 2 m .  1 f .  27. 1  . 1 7 , J�D ,  A .  Phi1 pott . 

Bottle Lake , Cant . :  f .  22 . 3 . 25 ,  ClJ , S .  Lindsa.y . 

Brooklands , Cant . :  2 m .  1 2 . 3 . 33 , CE , S .  Lindsay . 

Castle Hi1l , Cant . :  1 m .  no dat e ,  CI.I , R .W . F e reday . 

Apr . 

0 

0 

0 

9 

5 

Christchurch : 5 m .  no dat e , 1 rn .  Fe b .  1 8 68 ,  Ci·.I , R .Vi . lt,ereday ; 1 m .  1 2 .3 . 37 , 

Civ1 , S .  Lindsay . 



Dunedin :  1 m .  UCK, 1 1 . 3 . 1 2 ,  DJ{ , A .  Hami lt on; 1 m .  ID'O ,  1 2 .3 . 1 5 , 1 m .  HFT ,  
27 . 2 . 1 6 ;  Div! , C .E .  Fer..wick . 

Fre e stone Hi1 1 , Sthld . :  1 m .  1 2 . 2 . 20 , ED , A . Philpott . 

Goldney Saddle , 1 , 900 ft . Cant . : 2 f .  1 5 . 2 . 62 , LC , E . G .  White . 

Hilltop , Cant . : 2 m .  Jan . 1 925 , Ciii , A .  Tonnoir . 

Hoon Hay Valley ,  Cant . :  m .  8 .2 . 23 , C!·!: , S .  Lindsay . 

Jack ' s Pa ss , Hanmer :  1 m .  1 0 . 2 .)1 , CU � S .  Lindsay . 

Kaitu:na : 2 m .  Feb . 1 921 , Cm , S .  Li ndsay . 
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Karori , We ll . : 1 m .  HFO , April 1 894, DNi , 1 m .  HFN ,  April 1 909 , DfL; G .V . Hudson; 

7 m. 2 f. 7-28 ,3 . 64,  GC , D . E . Ga skin . 

Kekera.ngu , Ivlarl. : 1 m • .!i!.P ,  no da.t e ,  DIV: , G- .V . Hudson . 

Kinl och : 1 m .  UCI , 8 .2 .43 , Dlvi , G .  Hovre s . 

Kiwi Bush, Cant . : 1 m .  1 7 . 2 . 24, ED , n . Heighway . 

Lowry Bay , We ll . : 1 m .  NDA , 1 ;2 .3 . 29 ,  DI:.'i , G .V .  Hudson .  

ivlt . Cook : 1 0  m . UC� ,  Dlvi , C M  ( 6 ) ,  ED ( 3 ) , 1 f . � ' Crh, 8-9 . 2 .29 , A .  Philpo tt . 

Mt . Grey , Cant . :  1 f .  1 8 . 1 . 25 ;  1 m .  1 0 . 1 . 29 ;  3 .m .  2 . 3 .30 ; CM, S .  Lindsay . 

:Mt . Sugarloaf , 2 , 000 ft . :  1 m .  1 6 .2 . 62 , 2 m .  28 . 2 . 62 , LC , E .G .  White . 

Mt . Tarndale ; 3 m . RQ£ ,  DGR ,  DGV ,  1 3 .2 .66 , FRI , J .S .  Dugdale . 

Mt . Torle s s e , Enys Plat eau : 1 m .  UCH , 1 0 . 2 . 36 , Dlii , J .T .  Salmon . 

Ne lscn : 1 m .  26 .2 .23 ; 1 f .  7 . 3 . 2�-; 1 4  m .  7-23 . 3 . 25 ;  1 m .  1 6 .4.25 ; ED , 

A .  Philpott . 

Palmerston North : 6 m . l\IDB , NDC , l'TDD , NDF' , NDG , :NDH , 6-1 5 . 3 . 65 ;  8 m . NDI , NDJ , 

NDK, NDL , riDM, NDN , ��0 , NDP, 1 f .  NDE , 7-9 .3 . 66 ;  1 m .  l\IDQ , 1 0 . 3 . 67 ;  GC , D . E .  Gaskin . 

PDrau : 1 m .  fila r .  1 9?.0, CiV: , S .  Lindsay . 

Port Hills , Cant . :  1 m .  1 2 . 3 . 22 , Ct·! , S .  IJi ndsay . 

Pric e ' s Bush , Cant . : 1 m .  7 . 2 . 32 , Cl1i , S .  Lindsay . 

Puke atuo. Bush , Car1t . :  1 m .  1 8 . 2 . 28 , CL , S .  Lindsay . 

Ri bbonwo o d  Fan , 2 , 1 00 ft . :  1 m .  3 1 . 1 . 63 , LC , E . G . Vlhi t e . 

Shirley :  1 m .  1 7 . 2 . 28 , CM , S .  Lindsay . 

Spreydon,  Cant . : 1 m .  1:- · 3 - 32 , CI:I ,  S .  Lindsa.y . 

Tuturau : 2 m .  1 0 • .?. . 07 ,  ED , A .  Philpot t .  

Waimakariri Riv er , Cant . :  2 m .  UCA , yg, 1 f .  UCB , 23 . 1 . 35 , D1.! , G . V .  Hudson . 

Wai.tati :  1 m .  HFR , 1 6 . 2 .4-0 , DM , G .  Howes . 

Waim:c.t e :  1 m .  6 .2 .35 , Cl\i , S .  L inds3y . 

Wellington : 1 m .  24 . •  2 . 09 , ED , G . V .  Hudson; 1 m .  7 . 2 . 1 1.1- . 

We st Plains , Sthld . :  1 m .  no . date , ED , A .  Philpott . 

Viinchmore , Cant . :  30 m .  4 f .  7-1 7 . 3 . 67 ,  GC , Vi .R . Lobb . 

Wood.haugh: .3 m .  20 . 2 . 1 7 , Al:l ,  C . E .  Clarke . 

REMARKS : The extreme variability of thi s  species i s  a re sult o f  white scales 

grouping around tbe median white forewing fa scia in greater or les ser qu::mtitie s .  



When the scaling is profuse and linear the f'orewing fascia remains entire 

but becomes wide and diffuse , e specially towards the termen, and the sub­

marginal me.rkings of typical yulgari� are partially or completely obliterated . 

This condition has been de scribed as Crambus o b structus by :Meyrick 1 9 1 1 .  

My examination of nearly 1 60 specimens of this species from different 

parts of both main islands of New ZeaJ.and , suggests that the most clearly marked 

typical yulgaris form is from the southern Wairarapa and Wel1ington. In the 

South Island a mixture occurs , but the obst1�ctus form is  most frequently taken 

in the suba1pine grasslands of Canterbu�J and Otago . An extreme obstructus 

form from the Cass area in the Lincoln College coll ection is almost v1hite . 

Incidentally ·white ( 1 963 ) working in thi s area noted that the flight period was 

in la.te February, earlier than for my records from Vfinchmore and Lincoln Coll ege . 

There is some variation in genitalia structure in regard to the degree 

of sclerotisation in both sexes and the number of cornuti and the size of the 

subapical thorn on the aed.oeagus , but this minor variation does not correlate 

with variati on in forewing pattern between typical vulgari s and the obstructus 

form . Superficially this species does resemble O .vittellus ,  O . enchoEhorus 

and severa.l other species in this subgroup , but is oui te distinct on genitalia 

characteristics  in both sexes . 

pro crambus xanthogrammu� (Ueyrick) comb .nov . 

Crambus xanthol?:rammus Meyrick , 1 882 , New Zealand Journal of Science , Dunedin , 

1 ' p .  1 87 .  

Crambus xanthogrrumnus Meyrick , 1 883 , Tr<ms . N . Z . Inst . ,  1 5 ,  p . 32-3 . 

Lectotype m .  (author ' s ) in Canterbury Museum labelled " Lake Coleridge New Zealand 

/3/73 R .W . F . "  

E:X."TERNAI, CHAR.<\CTERS ( Slide 57) : Detailed description by Meyrick ( 1 883 ) ,  coloured 

illustration by Hudson ( 1 928 , Plate XX ,  fig . 6 m . ) with abbreviated description . 

Eye nocturnal type , fe�ale frenulum triple , wing span 20 - 30 mm ( both sexes ) , 

frons conical . 'i'he only member of the genus known to date with a lustrous 

pyraustine appearance . 



l\iALE GENITALIA ( Fig . 87 ) :  As for generic and s p e c i e s  group de s cript ion 

exce pt for the foll owing : Arms of vinculurr. a bout e qual to uncu s . Saccus 

2 1 )  

tap ered , with rou nded apex . Costa of valve f'langed, dorsal margin about 1 �;x: 

uncus . Sa cculu s not diffe re nt iated . Gne.tho s s t raight , tapered , bluntly 

pointed , slightly longer tha n un cus . I'.edoeagu s tub�1lr1 r ,  trunc.? te � '2�x uncu s ,  

l e ::1gth t r) mE:di:J n brec::dth I'R.t i o  8-9 : 1 ;  no cxtern:::,.l ornamentat:i_on,  one slender 

curved cornutu s present . 

l�.EivLS.LE GENrrr,:rJI'\ ( Fig . 1 69 ) :  As fo x· generic de scri;:>tion excep t for the following : 

E . .  h t '  bd · l t · t 
· 

1 ·  t '  b .�.. 3 a s  \•· ·i ,le a+ f 'ur.:_·i ,)n ::1 5  .; .n 1g · .n a o�lna e rg2 e enclrC_lng os  �un , a ou � � · �  v - · _ � 

dorsaJ. midlim: . Eighth a bdominal st ernite absent . •f 
Duc tus bursae 32-4x 

length of anal papillae , strone t o  -1- pleated from {- to � ' ductus semhw.li s ,-; ' - "" 

j oi�ing at about i· O s tiu.n a simple funnel , o stiolar pouch region swollen . 

Corpus bur.�ae vli th two large une qual sisna . 

LAJ1VA: No t knovrn . 

HOST PLA.["if.l'S :  Pupa found among Ra.o1� sp . by S .  Lindsay (Hudson, 1 939 ) and 

adult reare d .  'l'unnels around t he chambe r  i n  whi ch the pupa was found sugge sted 

that thi s wa s the act1.1al fo odplant . 

DIS'I'RIBUTIOI'J ( Fi g .  269 ) :  River beds in the e a stern South I sland , and eas tern 

North I s land in the Wairarapa (Huclson , 1 928 , thou.sh I have not been able to trace 

the specime n/s . ) , and at the Mohaka River ,  .Hawke s Bay , ( 'l' .H .  Davie s ,  in litt . ,  

with specime m> which he kindly s.llowed me t o  exami?.1e ) . Fli ght period D e c embe r  

to March . 

MATERL-'i.L EXAiviirfBD : 

Birdling ' s Flat , Cant . :  1 f .  ex pupa 1 9 . 2 . 28 ; 1 f .  3 . 3 . 29 ;  2 m .  25 . 1 .30;  

1 m .  1 . 1 . ) 1 ; 1 m .  25 . 2 . 3L� ; CM,  S .  Lindsay . 

Blackmillar, l'.hrl . : 1 m .  1 :2 . 1  • 27;  CLl, S .  Li nclsay . 

Broka n River , Cant . : 2 m .  no date . ED , S .  Lindsay . 
Coop er ' s Creek , Cant . :  2 m .  1 5 . 2 . 3 1 , Civi ; 1 m .  1 5 . 2 . 3 6 ,  EC I ,  Dl\1; S .  Lindsay . 

Hope .ArJl , ·Manapouri : 1 m .  3 . 1 . 23 , .AJ.i ,  C .3 .  Clarke . 
Kaikoura , Marl . :  1 m . ECJ , 2 f .  EC�, ECK ,  24 . 1 2 . 1 1+ ;  m.1 , Fenw i ck .  



Lake Coleridge : 1 m .  ( le ctotype ) �Jar . 1 873 , CI1; , R .'H . J!'e rede.y . 

:Milford Sound , Fiordland : 1 m .  EC� ,  2 . 1 .1v2 , DU , G .  Howe s ;  2 m . ECC , ECE , 

1 9 . 1 2  . J+3 , Dr.J , J . '1' . Salmon . 

Makarora : 1 m .  �' 1 f .  ECA ,  25 . 1 2 . 24; 1 m .  1 1 . 1 . 25 ;  DM , :B'enwick . 

Mohaka Riv e r ,  Hawke s Bay : 2 m .  1 7 . 1 2 . 63 ,  DC , T . H . Davi e s . 

Mt . C o o k  He rmit age 2 , 500 ft . :  2 m . PBC ,  PBD , 1 4 . 1 . 64 ;  F'RI , J .S .  Dugdale . 

Mt . Grey , Cant . : 1 m .  Nov . 1 91 7 , ED ; 1 m .  22 . 1 . 28 ,  CM ; S .  Lindsay ; 3 m .  

1 5 . 1 2 . 29 ;  1 m .  1 . 1 .30 ;  CI:I , White . 

Mt . Ida : 1 m .  1 8 . 2 . 24 , .AI,I, C . E .  Clarke . 

Oakrlen ' s Bush, Cant . :  1 m .  7 . 3 . 1 873 ; C£,! , R .W .  Fereday . 

Pe el :b"'ore s t ,  Cant . : 1 rn .  3 0 . 1 2 . 1 7 ,  CH, S .  Lindsay . 

Pu..h.i-puhi Bus h ,  Kaikoura , Jv!arl . :  6 m .  1 f .  22-27 . 1 2 . 29 ; CM, S .  Lindsay . 

Spe argra s s  Ck, Travors Range , Nel . :  1 m .  PBB , 1 f .  PBA , 6-7 . 2 . 6l1-; FRI ,  J .S .  Dugdale . 

VTaihi , Cant . : 1 m .  ECH , 1 8 . 2 . 24;  Did , A .  Castle . 

Whitero c k ,  Cant . : 1 m .  Nov . 1 9 1 8 ,  CH ; 3 m .  D e c . 1 91 8 ,  CM ( 2 ) ,  ED ( 1 .) ;  1 m .  

Nov . 1 91 9 ,  CM; 1 m .  De c .  1 91 9 , ED ; S .  L indsay . 

Worsley Arm , Te Anau ; 6 m .  1 f .  28 . 1 2 . 27 - 30 . 1 . 28 ,  AM ,  C .E .  Clarke . 

RElt!AilKS : There is c onsiderable variation in the reddish marks and the greeni s h  

ba cKground colour o f  the forewings . Some spe c ie s appear quite chequere d ,  others 

nearly silvery whi te . The fo l�e-.ving pattern i s  an adaptation to life among 

shifting ro cks and shj_ngle of river beds , where the mottled co lours make it 

very hard to find , even though the fJ.ight is not p art i cularly strong ( T . H .  Davi e s , 

in litt . ) .  Not very close systematically t o  the other spe cie s in t hi s  grou:t' , 

but there ha s b e e n  greater dev i ation from the typi cal pattern in fo rewing colour 

than in genitalia structure . 

SPECmS NO'.i.' GROUPED . 

(Hud so n) comb . nov . 

Cram!?_y._s��ctellu� Hud son, 1 95 1 , Fragment s of New Zealand Entomology ,  Wellingon, 

1 95 1 : P •  99 . 

Holotype f .  in Domini on Museu;n, author' s  geni t prep . NCA , in poor conditi on 

(worn , labial palp i miss ing ) , labelled " Porto bello 8 .3 .'-1-0" and Hud son coll . 

lable " 8l;.-3a11 • 

EX'i'ERNAL CHA.RACTEil.S ( Shde 58 ) : Detailed de scription and coloured illustration 

given by Hud son ( 1 95 1 , Plate VII , fi g . 1 0  ) . Eye no cturnal type , female 
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frenulum triple ,  wing span ( female ) 23 mm . frons planoconvex . Male not 

knovm . 

FEMALB GENITALIA ( Fig . 1 70 ,  holotype ) :  As for generic description except for 

the following : Eighth abdominal tergite fu sing dorsa-laterally with ostium 

bursA.e , 3 - 4 times  as  w ide at fusion as in dorsal midline . Eighth sternite 

a strong lunate plate . Ductus bursae about 5x length of anal papilhe , with 

narrow constriction at �-, strong to -&, ventrally pleated to just beyond �;, 

ductus seminalis j oining at � .  Ostium bursae a simple funnel , ostiolar pouch 

region swollen,  corpus bursae with two e qual oval signa . 

LARVA : Not knovm . 

HOST PLP.J�TS : Not known. 

DISTRIBUTION ( Fig . 270) : 

in �larch. 

MJI..'J: ERIAL EX.AlHWED : 1 f .  

Portobello , Otago Peninsula only . ]'light period 

Portobello ,- Otago Peninsula : 1 f .  ( holotype ) ,  8 . 3 .1+0 , DE , G .  Howes . 

RE�L'-L'RKS : The unique holotype female was not catalogued in any of the museums 

of New Zealand , but I rediscovered it in t he Hudson collection and made positive 

identification by the data label . 

The female of O . o12.1atus has ye t to be collected , and O .punc_�ellus may 

prove to be it . On the other hand I do not c ompletely dis count the p o s sibility 

that this is  a very abberant specimen of O .vu�e;�is , although there are a number 

of significant differences in the genitalia of the two specie s (Figs . 1 68 and 

1 70) , for example the e qual size of the signa in �nctell�� and the ventral 

pleating in the o stiolar region of that specie s . In both specie s the anterior 

margin of the e ighth tergite is rather indistinct and in many specimens of 

yul.�ri s  whe re overall s c leroti sat ion t e nds t o  be weak , blends into the lightly 

sclerotised intersegmental membrane . I would not therefore place undue emphasi s 

on the fact that I hA.ve shovm t he shape of' the tergi te to be quite different . 
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The dra-.ving of :Y�� was based on a specimen showing strong sclerotisation , 

whereas this i s  only moderate in the punc�e �� holotype . More material from 

the Otago Peninsul� is  required . 

Oroc:r'ambus sonhronellus ( Meyrick) comb . nov • ..;;,.;;;..;;..;:..:;;..;;=�:...-- -'-'-

Crambus so ohronellus Meyrick, 1 885 , Trans . N . Z . Inst . ,  1 7 , p . 1 38 . 

Holotype f .  in British I1iuseum ( .Natural History) ,  slide BM pyral 5629 , labelled 

"Christchurch7 New Zealand RWF/8211 • The question mark is  in the citation. 

EX'l'ERNAL CRl\.RAC,'TERS ( Slide 59 ) :  Detailed description by Meyrick ( 1 885 ) ,  

coloured illustration by Hudson ( 1 951 , Plate V ,  Fig . 2 f . ) .  The figure given 

previously �y Hudson as the male of the species  ( 1 923 , Plate XX, Fig . 43 ) is of 

a for!!l of O . cyclopicus , not this specie s .  Eye diurnal type , femal e  frenulum 

triple ,  wing span 1 3  mm ( female ) , frons planoconvex .  !llale not known . 

FENJ.ALE GENITALH ( F'ig . 1 71 , from the speci,1len taken by Lewis  and figured by 

HuJ.son ( 1 951 , Plate V ,  l<,ig . 2 )  and compared with type genitalia sketch by 

Dr . S .  Ble szynski ) :  As fol� generic diagnosis except for the following : Eighth 

abdominal tergite fus ing dorsa -lat erally with ostium bursae , twice as  wide at 

fusion as  in dorsal midline , anterior margin of tergite produced in lateral 

midlines into project:Lons repre senting anterior apophyse s .  Eighth sternite a 

weak oval plate . Ductus bursae about 4x length of anal papillae ,  strong to 

� ' spirally pleated from � to �' ductus seminalis j oining at �- O stiu.11 a 

simple tapering funnel .  Corpus bursae with two large equal signa . 

LARVA : Not known . 

HOS'l' PLAN1.'S : Not known. 

DISTRIBUTION ( Fig . 271 ) :  Wedderburn , Central Otago and possibly Christchurch 

( holotype ) .  Flight p e r iod March. 

MATERIAL EX...A.I\IINED : 1 f .  

Wedderburn : 1 f .  FCA , 1 900 , Di.I , J . H .  Lewi s .  

REMA .... RKS : A form of O .melitastes with all the forewing markings obscured by 

grey s caling closely resembles O . sonhr2_�llus . However the tvm species  differ 



in eye shape ( diurnal in �hronellus ) and female genitalia characters ( two 

very large equal signa in sophr2�el�, one very much reduced in melitast��) . 

However on female genitalia structures I would tentatively place this species 

systematically close to melitastes , although its placing and status cannot be 

finally decided until a male is  available for examination . 

Orocram bu�_+indsaxi sp .noY. 

Holotype f .  author' s genit . prep BLI , and paratype f. in Auckland Museum, 

labelled "Mt .  Ida 1 9 . 2 .22 , C .J.!: .  Clarke Collection" . 
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EXTERNAL CHARACTERS ( Slide 60) : }.<,allowing description based on holotype female , 

male not known . Forewings , thorax and abdomen grey faintly sprinkled with 

white a.nd dark brown . Forewings very elongate with a few subterminal and 

di scal dark markings ,  apice s very acute . Hindwings very much reduced , greyish 

white .  Antennae greyish , nearly fiH form . Maxillary palpi grey , triangular . 

Labial pal pi porrected , grey laterally and whitish medially . Legs grey sprinkleo. 

with white . Eye nocturnal type , female frenulum triple , wing span 22 mm .  

Venation ( fig .  21 ) .  

t.'RM:' L", Gti:nirr_ALIA ( F . 1 72 h 1 + ) J.' � .'1. .u -H J.g . __ ' 0 0 wype ; As for generic description except for 

the following: Eighth abdominal tergite fusing dorsa-laterally with o stium 

bursae , as wide at fusion a s  in dorsal midline . Eighth sternite strong , fused 

to lA.mella postvaginalis as a projecting lip . Ductus bursae 7-Sx length of 

anal papillae , strong to i, with reverse loop at fi, ductus seminalis joining at 

*· Ostium bursae dorso-ventrally compressed funnel ,  ostiolar pouch region 

swollen. Corpus bursae with two large unequal oYal signa . 

LARVA : Not known . 

HOST PLAN'�S : Not known . 

DISTRIBUTION ( Fig . 272 ) :  Presently known only from Mt . Ida , Otago . Flight period 

February. 

MAT BRIAL EXAMINED : 2 f .  

Mt . Ida , Otago : 2 f .  (holotype and paratype ) ,  1 9 . 2 .22 , AE , C .E .  Clarke . 
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RE1JT.ARKS : Tentatively I would pla ce this speci e s  somewhere betwe en 

.9 . ha.ru ophor�� and the �0--P.E.lex cluster in the phylogenetic s cheme of Group 5 ,  

but without the male geni talia being available fo r examination the patte rn of 

characters is not c omple te e nough for sys tematic analys i s . 

Orocrambu s cultus Phi lpott 

Oroc rambus cul tus Phil_9ott , 1 9 1 7 , 1'rans . N . z . Inst . , 49 , p .  242 . 

The hoJ.otype , allotype and paratyp e s  were said to have b e en depo sited in the 

Pa sco collect ion ( Ph ilpot t ,  1 91 7 ; Hu dson 1 928 ) .  I have not been able t o  

tra ce this colle ction and no spe cimens from i t  have be en deposited in the 

British Museum or any New Zea land mu seum . 

EXTEB.NAL CH1-\RACTERS : FuJ.l de s cription by Philp o tt ( 1 91 7 ) ,  c oloured illustrat ion 

by Hudson ( 1 928 ,  Plate XLIV , Fig . 1 0  f . ) .  Ge nera.J. forewing pattern a s  follows : 

Wing s pan ab out ?0 mm ( both sexe s ) ,  deep yello-:v i sh brown with dusky longitudinal 

black markings or shading s on the costB. , be low the middle di s c  and on the dorsum . 

A broad bro ke n o chre ous s treak extends from ba s e  to * below the middle , with two 

other marks above thi s ,  and a whitish ochreous line cro s s e s  the wing at *' 

sharply bent outwards below the co sta , a s  a subterminal line . 

M.4.LE GENITALIA : Not known . 

FEMAL�� GENI'.L'.A LIA : Not known . 

LJ!._RVA :  Not known . 

HOST PLANTS : Not known . 

DISTRIBUT ION : C e c i l  Peak , Lake Wakitipu . Flie s in January . 

COMMENTS : From the de scriptions give n ,  a nd the locality , I susp e c t  that if 

redi s c overed , thi s s p e c i e s  may prove to be a lo cal fo rm of O . s c o£ario ide s or 

Maori crambus gen . nov . ( Monotypic ) 

Type sp e c ie s :  Crambus oncobolus Meyr i c k ,  1 885 , Trans . N . L  Inst . 1 7 , P •  1 38 . 

DIAGNOS IS : Labial palpi longer than head , p orre cted , s mooth- scale d ;  maxillary 

palpi triangular , erect ; ocelli small , c ompound eyes without nude peri-orbital 
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strip , nocturnal type . Frons with conical protuberance . Female frenulum 

triple . Fore and hindwing vena�ion as  in Orocrambus , forewing r4 , r5 stalked . 

In male genitalia vinculurn alrr.ost  a right-angled triangle in9rofile , saccus 

elongate with :counJed apc.x . Co.st�, o f  valve fL:.nged �nd dcvelor.;ecl dorsally 

j_nto a J.o re:;e stron:5 prong curved i1�tror�H:: ; uncu :.=. G nd gnatho s ver-y broad, 

gnatho s  spatulate with strong rim encJ.o sing weak central region . Aedoeagus 

tubular , 2�x uncus , length to rr,edian breadth ratio 7 : 1 ,  cornuti absent , but 

thiek cusp-b.ke thickening fror:1 about apex to �. In female genitalia eighth 

a bdor.1inal tergi te fusine dorso-late r·ally with o stiurn bursae ; ductus bursae 

about 3x length , o f anal papillae , strong to � : weakly pleated from i- to �' 

ductus seminalis j oining at about � . Eighth sternite absent . Corpus bursae 

lacking signa . 

CO.Mlv!ENTS : Differs from Orocrambus , from which it  is a segregate , by the form 

of the spatule.te gnathos in the male ( tapered , slender and either pointed or 

clubbed in Orocrambus ) ,  and the asignate corpus bursae in the female ( always 

two signa in Orocrambus ) .  See table 2 for comparison with other " Crambus" 

line genera .  

Crambus oncobolus 

Crambus oncolobus 

Maoricrrunbus oncobolus (Meyrick) comb .nov . 

Meyrick , 1 885 , Trans . N .Z . Inst . ,  1 7 , p .  1 38 .  

�Iampson, 1 896 , Proc .  Zool . Soc . Lond . ,  1 89 6 ,  p .  940 . 

(misspelling of oncobolus Meyrick) 

Lectotype m. allolectotype f .  ( Dr .  S .  Bleszynski ) in British Museum (Natural 

History) , and syntype m .  in Canterbury Museum , lectotype slide BM pyral 7984, 

allole ctotype slide BM pyral 7977 , syntype author ' s  prep . CGT , labelled " Castle 

Hill New Zealand 2 ,300 ft . 20/1/83 . "  

EXTERN..AL CHARACTERS ( Slide 61 ) :  Detailed description by Meyrick ( 1 885 ) ,  

coloured illustration by Hudson ( 1 928 , Plate XX ,  Fig . 35 ) with abbreviated 

description. Eye nocturnal type , frons conical , female frenulum triple , wing 

span 23 - 25 mm ( both sexes ) .  Strong convergent resemblance to Orocrambus 

harpophorus but can be at once distinguished by the lack of subterminal spotting 

intucobolus . 
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:MALE GENITALIA ( Fig . 88 ) :  See gene ric de scription 

FEMA LE GENITALIA ( I•'ig .  1 73 ) :  S e e  ge neric de s criptio n .  

LARVA :  Not knovm . 

HOST PJ"ANTS : Not know n .  

DI.::/i'11.IHU'l' ION ( Fig . 273 ) :  Unless  it has been extens::i.vely overlcoked thi s 

specie s has a restri cted distribution in central Canterbury and S outhland 

in t he S outh Isla.nd of New Zealand . Flight peri o d  De ce�ber to February . 

MATERIAJ.J EXPJHNBD : 3 m . 3 f .  

Broke n Rive r ,  Cant . : 2 m .  1 f .  _9GR, 24-25 . 1 2 . 34, CM, S .  Linclsay . 

Castle Hill , Cant . : 1 m .  CGJ ( syntype ) , 20 . 1 . 1 883 , Cl1I , R .W . Fe reday . 

Mt . Torle sse : 1 f. HFK, 1 0 .21 36 , DM, J .'l' .  Salrr.on . 

New River , Sthld . : 1 f .  ( PhiJ.pott genit prep . no munbe r ) , no date , ED , 

A .  Phi.lp o tt . 

REMARKS : Be cause of the i r  c ons iderable forewing pat tern sjJnila rity t hi s  

sp ecie s and. .Q.:.E_�o_llho_r_us hav e been confus ed in New Zealand museum colle c t ions , 

although the two spe c i e s  show· no re semblance in e :i.ther male or female · genita liF.t 

structure . 

Angu s talit� Mari on , 1 954, Mem . Inst . Sci . Madaga s car (E)  5 ,  p .  50.  Type 

spe c i e s  Angustalius dita e niellus Marion , 1 95�- (mo notyp ic ) . 

Cran:tbops is de Lattin, 1 952 , Ent . z .  62 : p .  9 1 . 1'ype specie s Crarnbus malac e llus 

Duponche l , 1 836 (monotypic )  
Prae o c . by Crambo�is , Vfalker ,  1 865 . 

Ble s��ia de Latt :i.n ,  1 961 , Ent . z .  71 , p .  1 1 5 .  Type species Crambus mala ce llu.s 

Du.p onche l ,  1 836 , ( rnonotyp i c ) . 

DIAGNO SIS : See Mari on ( 1 95L� ) a nd Ble s zynski ( 1 965 ) .  

COMME:N'l'S : A genus hitherto i n  s ome confu sio n ,  rP.pre sent e d  in New Zealand by 

a single spe cies A . ma_��-c_elJ.:9j..de s  ( Bleszynski ) ,  probably a c c identally introdu ced 

into the country by human agency . 
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Angustalius malacelloides ( Ble szynski ) 

Crambopsis malacelloides Bleszynski , 1 955 , Po�. Pis .  ent . 25 , P •  229 , Fig . 3 

(m .  genit . ) Fig 6 ( f .  genit ) . 

Angustalius malacelloides (Ble szynski ) Ble szynski , Crambinae : Microlepidoptera 

Palaearctica , Vienna , p .  230 ,  Fig . 1 44 (m .  genit . ) 

AJ\.1'��AL CHARACTERS ( Slide 62)  : Full description by Bleszynski ( 1 955 ) ,  drawing 

of venation of closely related A.malacellus Dup . by Ble szynski ( 1 965 ) .  At 

once distinguished from any other New Zealand Crambinid by median white forewing 

fascia and the metallic subterminal line angled and cutting off apical triangular 

area . Coloured illustration by Hudson ( 1 939 � Plate LVI , Fig . 29 m . ) 

Venation, Fig . 22 . 

MALE GENITALIA : Ble£zynski ( 1 955 , Fig . 3 ) ,  and Ble szynski 0 965 , Plate 54, 

Fig . 1 44 ) . 

FEMALE GENI'l'ALIA: Ble szynski ( 1 955 , Fig . 6 ) .  

LARVA : Not knovm . 

HOST PLAN'l'S : Not known . 

DISTRIBUTION : Himalayas , India , Ceylon, Kwangtung Province (mainland China ) , 

Malaya , Australia , Tasmania ( type locality ) , and New Zealand (Ble szynski , 1 965 ) .  

Within New Zea:land nov1 common in Northland and Auckland, possibly still extending 

its range southwards (K • .A . J .  Wise ,  pers . comm . ) . Flight period November to 

April in eastern Australia , October and January (Hudson, 1 939 ) in New Zealand . 

:MATERIAL EXAMINED : 6 m .  

a ) Australian 

Brisbane , Qld . : 1 m .  Nov . 

Sandgate , Qld . : 1 m . Apr . 

(no year ) , EDNZ , no 

(no year ) , EDNZ , no 

Stanthorpe , Qld . : 1 m .  Feb .  ( no year ) , ANMC , 

b ) New Zealand 

captor .  

captor . 

no captor . 

IVaitangi , Nthld . :  2 m .  22 . 1 0 . 6.3 , 1 m .  23 . 1 0 . 63 , :B'RI , J .S . Dugdale . 
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RE:MARKS :  The first record of this species i n  New Zealand was by Mr C .E .  Clarke 

at Whangarei , Northland in 1 927.  In 1 932 the same person noted that the species 

was abundant at Lake Takapuna , Auckland (Hudson, 1 939 ) .  

Genus Kupea Philpott 

(Ivlonotypic ) 

DIAGNOSIS : Labial palpi longer than head, porrected , smooth-scaled ;  

maxillary palpi triangular, erect ; antennae serrate in  male , shortly c iliate ; 

frons with conical protuberance ;  forewings with veins r
3 and m2 absent or 

vestigial , r4 stalked with r5 • Hindwings with vein m2 absent , (venation 

:B'ig . 23 ) .  Male frenulum single . In male genitalia saccus short , with rounded 

apex , juxta a heart-shaped plate , costa of valve a well differentiated 

rectangular plate with flange on inner posterior margin. Sacculus flanged . 

Uncus and gnathos slender, tapered , but very large compared t o  rest of 

genitalia . Aedoeagus tubular , 1 �x uncus , length to median breadth ratio about 

� :  1 ,  group of 4- to 6 elongate cornuti at about t.  

COMl'ffiNTS :  Differs from Orocrambus and Maoricrambus by the reduced fore and 

hindwing venation .  Otherwise male genitalia very like Orocrambus , although 

uncus and gnathos are proportionately much larger than in Orocrambus . Not given 

in the comparative table with other genera as only the male of the type species 

is known, and the placing of the genus may be provisional only . 

Kupea electili s Philpott . 

Kupea electilis Philpott , 1 930 , Rec .  Cant . Mus . ,  3 ,  p .  �:4 7 .  

Holotype m.  in Canterbury Museum with 20  m .  paratypes ,  also 1 m .  paratype in 

Dominion Museum , Wellington,  author' s genit . prep . FGE , all labelled " Birdling 1 s  

Flat , Cant . 3 .3 . 29 ,  S .  Lindsay . "  

EXTERNAL CFJffiACTERS ( Slide 63 ) :  As for generic diagnosi s ,  but with addition 

of following details ;  forewings very elongate ,  brassy ochreous , suffused with 

grey in disc , brownish black mark in disc followed by oblique white bar ,  and 

a much larger patch beyond this containing two white oval blotches and a 

c omplete circular spot . The re i s  a we ll-defined white subterminal be.nd . 



Hindwings brownish. Detailed description by Philpott ( 1930) , coloured 

illustration by Hudson ( 1939 , Plate LVI ) and abbreviated description. 

Eye nocturnal type . Venation , fig. 23. Female not known. 

MALE GENITALIA : _As for generic diagnosis . See also fig. 89. 

LARVA : Not known. 

HOST PLANTS : Not known. 

DISTRIBUTION : Fig. 274. Birdlings Flat , near Bank ' s  Peninsula only. 

Flight period March. 

MATERIAL EXAMINED: 34 m. 

Birdling ' s  Flat ,Cant . :  1 m. ( holotype ) CM, 20 m. ( paratypes ) , 1 m.FGE , 

( paratype ) DM, 3. 3.29 ;  6 m. DM, 1 9. 3 . 33 ;  S .Lindsay. 

REMARKS : The male genitalia of Kupea electilis show resemblances to both 

O . xanthogrammus and a number of other species of this genus in species 

group 5b ( figs . 80-89) .  The female of K . electilis is not represented 

in any of the museum collections of New Zealand. The specimens taken 

by S .Lindsay were probably taken by light-trapping ,and because of the 

absence of even a single female I suspeat this sex may be semi-apterous . 

When the female has been obtained the systematic position of the genus 
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will need to be re-assessed. At present Kupea is a genus of uncertain 

status ,but I think ultimately it may require including in Orocrambus , despite 

the reduced venation. 



Sub-tribe Corynophorina 

Sub-tribal diagnosis : As for tribe Crambini but having the following 

features not found in sub-tribe Crambina : 

Forewing r free ; In male genitalia saccus with ventral laminate 
5 

posterior flap , pseudosaccus absent , juxta strongly developed ,  

either plate-like or saddle-shaped;  I n  female genitalia anal papillae 

fused into characteristic "dutch _clog" shape , eighth tergite fused 

into a broad closed tube with ostium bursae a smaller flattened 

tube at its base . 

Type of sub-tribe : Corynophora lativittalis (Walker , l863, 

List . Spec . lep. B . M. 27 : 171 Cram bus ) 

Eastern Australia. 

Genus Tawhitia Philpott 

Tawhitia Philpott , 1 931 , Trans . N . Z . Inst. , 62 , p.26 , Type species Tauroscopa 

glaucophanes Meyrick 1 907. 
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Crambus sensu Zeller , 1 863 (nee Fabricius , 1 798 , in :  Supplementum Entomologiae 

Systematicae , type species Phalaena Tinea pascuella 

Linnaeus , 1 7,8. 

Tauroscopa sensu Meyrick 1 907 (nee Meyrick , l888 , Trans . N . Z . Inst . , 20, p. 69 ,  

type species Tauroscopa gorgopis Meyrick , l888) . 
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Argyria sensu Meyrick , 1 905 ( nee  Hllbner, 1 825 , Verzeichniss bekannter Schmett­

linge ( sic ) ,  Augsburg , 432 pp . ,  type specie s ( designated by Fernald , 

1 896 )  Argyria nummulalis Hllbner,  1 81 8 ) .  

Velasguez Bleszynski , 1 962 , Polskie pismo entomologiczne , 32 , p .  1 4. Type 

species Crambus pentadactylus Zeller , 1 863 .  

DIAGNOSIS : Palpi , legs ( except tibiae and tarsi ) and thorax densely haired ,  

le ss s o  i n  female ( and pentadactyla ) .  Antennae stout , filiform, pubsecent . 

Forewings with r3 and r4 stalked , base s of r4, r5 approximated at base , but r5 

still distinctly free . Hindwing discal cell open, as in Orocrambus , and all 

other hindwing venation as  in Orocrarnbus . Venation, fig . 25 . In male 

genitalia saccus having a very characteristic ventral leaf-like flattened 

projection. Costal lobe and sacculus lobes of male valve strongly separated 

and developed , pointed.  Uncus curved ventrad, very broad in profile . Gnathos 

Y-shaped , separate at base , fusing to form tubular apex , curved dorsad . Aedoeagus 

tubular , without cornuti or ornamentation , juxta a complex folded plate , 

approximately anvil-shaped .  In female genitalia anal papillae coalescent with 

long posterior apophyse s .  Eighth abdominal tergite forming a broad deep tube , 

eighth sternite either incorporated into this tube or lost . Ostiun bursae a 

recessed tube at base of the tergite tube , partially shielded by the posterior 

margin of the seventh sternHe . Ventral lip of the ostium ( lamella ante-

vaginalis )  projectine further caudad than dorsal lip ( lamella postvaginalis ) .  

At their margins the sclerites fuse with the lateral lobe s of the eighth tergite . 

Signtun pre sent or absent on corpus bursae . 

CONlllEW.rS : Encleoic to New Zealand , two known specie s .  Not close to any other 

genus except Coryno�hora Berg (Australian) .  Tawhitia differs from Corynophora 

as follows : In Corynophora the costal lobe of the valve i s  barely developed ,  and 

the sacculus remains marginally fused with valvula for most of its length . The 

inner margin of the sacculus curve s upwards , however , as  in Tawhitia , although 

bea.ring a stiff cucullus of hair a.t its posterior extremity . In the female of 

Corynophora ( fig . 1 74)  the process  of evagination of the ostiolar sclerites is 

not a s  advanced as in Tawhitia . Short anterior apophyses are retained ,  and the 



corpus bursae bears a la.rge oval signum of the type found in other genera 

of the " Crambus" line , compared with the U-shaped signum of glaucophanes 

and the asignate bursa of pentadactyla . 

KEY TO THE KNOV!N NEW ZEALAND SPECIES OF 

Tawhitia 

1 Forevlings variable in colour; silvery grey , greenish grey, yellowish 

brown or dark brown, with blackish wedge-shaped stigma and first and 

second line s .  

In male genite.lia : saccus terminating i n  dorsal truncate proces s ,  

gnathos about eque.l t o  uncus . 

In female genitalia : ostium nearly circular, anterio-ventral margin 

2 2 6  

o f  eighth tergite cleft in midline • • • •  glaucophanes 

Forewings grey with dark basal streak from base ending in disc . 

In male genitalia : saccus tapered to a blunt point , gnathos about 

i longer than uncus . 

In female genitalia : ventral lip of ostium drawn into a flattened 

shield posteriad , anterio-ventral margin of eighth sternite 

entire . . . . . 

Tawhitia glaucophanes (Meyrick) 

Tauroscopa glaucophanes Meyrick , 1 907 , Trans . N . Z .  Inst . , 39 , p .  1 1 0 . 

pentadactyla 

Tawhitia glaucophanes (Meyrick ) Philpott , 1 931 , Trans .  N . Z . Inst . , 62 , p .  26 . 

Tawhitia leonina Philpott , 1 931 , Trans . N . Z . Inst . ,  62 , p .  28 .  

Lectotype m .  and one syntype m .  (Dr . S .  Bleszynski ) in  British Museum (Natural 

Histoi"'J ) , labelled "Tauroscopa glat:_££Ehanes Meyrick , "  "L . Wakatipu New Zealand 

GVH. 06 . "  

Holotype m .  and allotype f .  in Entomology Division , Nelson, and paratype f .  in 

Dominion Museum, Wellington, labelled 11Tawhitia. leonina Philpott , Takitimos 28 . 1 2 . 1 2 . " 

EXTERNAL C�_CTERS (Slides 65 , 66 , 67 ) : Detailed descrip.tion given by Meyrick 

( 1 907 ) , coloured illustrations by Hudson ( 1 92 8 ,  Plate XX ,  fig .  45 m; 46 f ;  

Plate XLVIII fig . 5 f .  variety ; 1 939 , Plate LXI , fig . 1 5  m . ) , with abbreviated 

descriptions . Range of forewing pattern variation shown in fig . 1 0 . Eye 

diurnal type , frons planoconvex , female frenulum triple . Wing span 21  - 32 mm 
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( both sexe s ) .  This species has a strong superficial resemblance to  

members of Tauroscopa , but can at once be separated from them by the open 

discal cell of the hindwing . Venation, fig . 25 . 

MALE GENITALIA ( Fig . 91 ) :  As for generic description but including the 

following detail : Arms of vinculum broad in profile , only little shorter than 

uncus . Saccus elongate , terminating anteriorly in a dorsal truncate thumb-like 

process . Ventrally having a leaf-like flattened posterior extension. Juxta 

a complexly folded anvil or saddle-shaped plate . Costa of valve developed into 

a pointed elongate lobe curving first ventrad , then introrse , then dorsad, 

dorsal margin slightly more than 2x uncus . Valvula a slender relatively weak 

elongate lobe with rounded apex , twisting through 90° towards apex so that 

posterior extremity comes to lie belov1 prongs of both costal lobe and sacculus . 

Total length of valve to tip of valvula equal to aedoeagus . Sacculus a strongly 

differentiated elongate pointed lobe , dorsal surface concave , turning introrse 

and dorsad under costal lobe . Uncus and gnathos tubular, eq1Jal in length. 

Aedoeagus tubular , about 3ix uncus , length to medi an breadth ratio about 8 : 1 , 

cornuti and all other ornamentation absent . 

FE:IIl.P.LE GENITALIJ._ (Fig . 1 75 ) :  As for generic description but including 

following details : An8.l papillae coalescent , having the she,pe of a dutch clog 

in profile . Posterior apophyses elongate ,  slightly longer the.n tube fo rmed by 

eighth tergite , which encircles the ovipositor . Eighth sternite either absent 

or incoporated into tube . Paired ostiolnr sclerites fuse laterally ·to  form a 

projecting ostium or limen at be.se of the tergite tube , fusing with lobes of 

eighth tergite and protected ventrally by posterior margin of seventh sternite .  

Ventral lip of ostium projecting slightly further posteriorly than dorsal lip . 

Anterior margin of eighth tergite cleft ventrally , ventro-lateral margins curving 

introrse to fuse with xlerites .  Ductus bursae about 2%x length of posterior 

apophyse s ,  strong to and tapering sharply at about 1/6 ,  ductus seminalis j oining 

1 at 3 •  O stium bursae a dorso-ventrally flattened funnel of complex origin t:! S  
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detailed above . O stiola.r pouch region slightly swollen , corpus bursae with 

a very narrow U-shaped signum . 

Lf...RVA : Not known . 

HOST PLAJilTS : Not known . 

DISTRIBU1'ION ( Fig . 275 ) : Southern bias in distribution, but taken as far 

north as Mt . Cook . Confined to South Island of New Zealand , strictly alpine , 

found above about 3 ,500 ft . Flight period late December to February . Forewing 

patterns indicate some regionalism, although more material would be needed for 

study before definite conclusions could be drawn. 

MATERIAL EXAMINED: 37 m .  39 f .  

Advance Peak: 1 m .  RCJ ,  2 . 1 . 1 0 , DM, C .E .  Fenwick . 

Arthur ' s  Pass : 1 m .  23 . 1  . 2 8 ,  ED : A .  Philpott . 

Ben Lomond , 4, 000 ft . : 2 f .  25 . 1 • 1 2 ,  1 m .  1 f .  1 9 . 1 2  • 1 3 ,  ED; 1 m .  RCF , 5 . 1  • 14 ,  

1 m .  RCH 2 f .  HGA, HGM, 1 1 . 1 . 2 1 , Dlvl ; C . E .  Fenwick; 1 m .  Jan . 1 922 , ED , 

A . Phil.pott . 

Bol.d Peak : 1 f .  2 . 1 2 . 1 0 , 1 f .  26 . 1 2 . 1 2 ,  C .E .  Fenwick; 1 f .  1 1 . 2 . 1 3 ,  CM, G .  Howes ;  

1 f .  9 . 1 . 20 ,  c:r:I , A .  Philpott ; 1 m .  1 f .  5 . 1 . 21 ,  DM, S .  Hudson. 

Mt . Gertrude , 4, 700 ft . :  3 m .  BI.F , 2 f .  BLG , 1 6-1 8 . 1 . 63 ,  FRI , J .S . Dugdale . 

Homer Tunnel :  1 m .  1 7 . 1 . 63 ,  FRI , J .S .  Dugdale . 

Hurnboldt Range : 1 f .  31 . 1 . 06 ,  DM , G .V .  Hudson; 1 m .  1 f .  1 0 . 1 . 66 , FRI , J .S . Dugdale . 

Macetown: 3 m .  3 f .  1 -6 . 2 . 09 ,  ED , 1 m .  6 . 2 . 09 ,  Cnl , 1 f .  HCB , 29 . 1 2 . 09 ,  DM, 

C .E .  li'emvick. 

Mt . Burns , 4,000 ft . :  2 f. 23 . 1 . 14 ,  ED , 1 f .  1 4 . 1 . 1 6 , DJ'[ ,  C .E .  Fenwick . 

Mt . Cleughearn : 4 m .  4 f .  22-3 . 1 . 1 lh ED , 1 f .  1 4 . 1 . 1 6 , ED , 1 m .  8 . 1 . 1 9 ,  ED , 

C .E .  Fenwick. 

Mt . Cook : 1 m .  RCJ.. , 8 . 2 . 29 , DM, A.  Phil.pott . 

Mt . Luxmore , 3 , 500 ft . :  3 m . BLD , 5 f .  SLE , 2 . 2 . 65 , FRI , J . S .  Dugdale . 

Obelisk:  1 m .  CM, 3 f .  RCC ,  RCD , RCE , D!vl , 1 . 1 .40 ,  G .  Howes . 

Old Man Range : 1 m .  30 . 1 . 1 2 ,  CM , 2 m .  1 . 2 . 1 2 ,  ED , C .E .  Fenwick, 5 m .  RCB , RCG , 

RCI , RCK, RCL , 1 . 2 . 1 2 ,  DM , A .  Hamilton. 

Remarkable s ,  5 ,400 ft . :  1 m .  3 f .  1 5 . 1 . 66 ,  FRI , J . S . Dugdale . 

Takitimos ,  4, 000 ft . :  1 m .  (holotype of leonina ) 1 f .  (allotype of leonina ) ED , 

1 f .  (paratype of leonina ) OCA ,  DM; 28 . 2 . 1 2 ,  A .  Philpott . 

Tooth Peaks : 1 m .  25 . 1 2 . 1 5 ,  ED , A .  Philpott . 



REMARKS : A New Zealand endemic segregate of the Australian lowland 

Co:rynophora , with some regionalism apparent in forewing pattern. This 

species simulates an alpine relict ( see Dumbleton, 1 966 ) ,  and would be an 
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intere sting species  for further studies in regionalism in New Zealand Crambinae . 

Nothing i s  unfortunately known of the life history . Phylogenetically Tawhitia 

and Corynophora make up a very distinct sub-unit of the " Crambus" evolutionary 

line . 

Tawhitia pentadactyla ( Zeller ) comb .nov . 

Crambus pentadactylus Zeller , 1 863 , Chilonidarum et  Crambidarum genera et spe cies ,  

Berolinensis 54 , pp . 

Ag_uita claviferella Walker , 1 866 , List of the specimens of Lepidopterous insects 

in the collection of the British Museum , pt . 5 ,  London,  

p .  1 546 . 

Crambus pentadactylus (Zeller) Meyrick, 1 883 , Trans . N . Z . Inst . ,  1 5 ,  p.  3 1 . 

Aphemia strigosa Butler, 1 887 , Proc . zool . Soc . Lond . , 1 887 , p . 368 . pl . xliii , 

fig . 1 o .  

Argyria pentadactyla ( Zeller) Hudson , 1 938 , Butterflies and Moths of New 

Zealand , p . 1 70 .  

Velasguez pentadactylus ( Zeller )  Bleszynski , 1 962 , Polskie pismo entomologiczne , 

32 , p . 1 4 .  

Holotype m .  i n  British Museum (Natural History ) ,  labelled "pentadactylus , Z .mon . 

38 Neu Seeland Knaggs 1 1/69 . "  

EXTERNAL CHARAarERS ( Slide 64) :  Detailed description given · by Me:y-rick ( 1 883 ) ,  

coloured illustrations by Hudson ( 1 928 , Plate XX ,  fig . 48 m . ; 1 939 , Plate LXII , 

fig . 1 5  f . ) with abbreviated descriptions . Frons planoconvex , female frenulum 

triple , wing span 29 - 40 mm (male ) ,  30 - 36 mm ( female ) .  The large size 

usually serves to distinguish this species at sight from the superficially similar 

Orocrambus harpophorus and Maoricrambus oncobolus , but the identity of small 

specimens of pentadactyla is be st confirmed by examination of genitalia . 

:tvlt"l.LE GENITALIA ( Fig . 92 ) :  As for generic description except for the following : 

Arms of vinculum very narrow in profile , only about i as wide as uncus i s  long . 



Saccus with leaf-like ventral caudad extension, and with rounded apex. 

Juxta a saddle-shaped plate . Costal lobe of valve long and pointed, curved 

dorsad and introrse , dorsal margin of co sta about 1 �x uncus . Valvula an 

elongate relatively weak median lobe with rounded apex . 

developed as a broad prong curving introrse and dorsad . 

Sacculus strongly 

Total length of  

valve a little le ss  than length of aedoeagus . Uncus sub-tubular , curved 

ventrad . Gnathos slightly longer than uncus , curved dorsad . Gna.thos tongue 

fused for posterior � only , with bluntly pointed apex . Aedoeagus tubular, 

truncate , without cornuti or ornamentation, 2x uncus , length to median breadth 

ratio about 8 : 1 . 

FEMALE GENITALIA ( Fig . 1 76 ) :  As for generic description except for the 
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following : Anal papillae coalescent , having shape of a dutch clog in profile . 

Posterior apophyses slightly curved ,  longer than tube of eighth tergite , which 

possibly incorporate s  the eighth sternite , which i s  not separately present . 

The lamellae ante and postvagineles fuse laterally to form ostium bursae and 

are themselves fused anterio-laterally with lobes of the eighth tergite tube , 

the whole forming an external opening at the base of the tergite tube , shielded 

ventrally by the posterior margin of  the seventh sternite .  Lamella ante 

vaginalis lip proj ecting much further posteriorly than the dorsal postvaginalis 

lip , acutely triangular ( fig . 1 76A) . Anterior apophyses absent . Ductus bursae 

about 3x length of posterior apophyse s 1  strong only to about 1/6 ,  ductus 

seminalis  joining at i .  O stiolar pouch region swollen , corpus bursae asignate . 

LARVA : Not known. 

HOST PLANTS : Not knovm . 

DISTRIBU1' ION ( Fig .  276 ) :  Semi-ubiquitous in lowland t o  alpine swamps in South 

Island , in similar situations from Wellingtcn northwards , to Taupo (T .H .  Davies ,  

in litt . ) . Flight period October, December to March . 



MATERIAL EXAMINED : 32 m .  2 f .  

Albertown: 2 m .  CGF , CGG , 1 0 . 3 .4-1 , D:M ; 2 m .  f§:!, 1 5 - 3 .4-3 , DM ; G .  Howes .  

Alexandra : 1 f .  no date , ED � G . V .  Hudson . 

Birdling ' s Flat : 2 m . 3 . 3 . 29 ,  1 m . 1 6 .3 .30 ,  CM , S .  Lindsay . 

<: J l 

Bottle Lake , Cant . :  2 m .  1 2 . 2 . 25 ,  1 m . 22 . 3 . 25 , ED , V{ . Heighway ; 7 m .  22 . 2 . 25 -

28 . 3 . 25 ,  Clvi , S .  Lindsay . 

Chri stchurch : 3 m .  no date , CM , 1 m .  Fe b .  1 868 , CM ; R .VI . Fereday . 

Clifton,  Cant . :  1 m .  1 2 . 3 . 20 , ED , S .  Lindsay . 

Horse shoe Lake , Cant . : 1 m .  Mar . 1 9 1 7 , CM, S .  Lindsay .  

Lincoln College : 1 m .  Mar . 1 967 , GC , M . McPherson . 

Long Acre : 1 f .  QGE , 3 . 1 2 . 1 8 ,  Divi, C .  E .  Femvick. 

Makarora : 1 m. CGD ,  31 . 1 2 , 24- ,  m:, C . E .  Fenwi ck . 

Mt . Tarndale : 1 m .  1 3 . 2 . 66 , FRI , J . S . Dugdale . 

Palmerston North : 2 m .  Mar . 1 966 , GC , D . E .  Gaskin . 

Paraparaumu : 1 m . CGC , no date , Dlv� , A .  Hamilton . 

Porirua : 1 m . 24- . 1 0 . 1 1 , ED , G .V .  Hudson . 

Sedgemete , 3 , 300 ft . :  1 m .  CGB , 1 3 . 2 . 66 , FRI , J . S .  Dugaale . 

We llington:  1 m .  no dat e ,  ED , G .V .  Hudson. 

REMARKS : This spe qie s was re cent ly re-examined by Bleszynski ( 1 962 ) . He 

corre ctly removed it from Argyria on the strength of male genitalia characte rs 

( the female wa s not examined ) , and erected for it a new monotypi c  genus 

Velasguez . While concurring with the removal from. Argyria , I do not agree 

that a new genus i s  ne cessary . The male and female genitalia structure s of 

pe ntadactyla are very close to tho se of glaucophane s with many important 

chara ct ers in common, and I have no he sitation in moving pentadactyla to Tawhitia . 

Genus Corynophora Berg 

Corynophora Berg , 1 898 , Subst itucion de nombre s generic os , Comm . Mus . Buenos 

Aire s ,  1 ,  p .  4-2 . Type spe cies Crambus lativittalis Walker ,  1 863 . 

Halterophora Meyrick , 1 897 , Trans . ent . Soc . Lond . ,  1 897 ,  p .  367 

( praeoc . in Geometridae ) 

PROVIS IONAL DIAGNOSIS (Based on re-examination of type spe c i e s  only ) : Labial 

palpi porre cted,  smooth-scaled , mexillary palpi triangular . Ocelli small , 

antennae serrate in male , nearly filiform in female .  Female frenulum triple . 

Forewings with vein r
5 

free ; hindwings with m2 present , di scal cell open 

I 
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( fig . 24) . In male genitalia gnathos short , curved dorsad , socii present . 

Uncus sub-tubular , curved ventrad . Vinculum very narrow , apex with dorsal 

truncate thumb-like process .  Saccus ( apex of vinculum) not well differentiated,  

but with ventral leaf-like posterior extension or flange . Costa of valve only 

poorly differentiated , not separated from valvula . Sacculus well differentiated , 

with strong cucullus at inner posterior extremity , fused to valvula except at 

apex , folded introrse , trough-like . Juxta an oblate plate , concave dorsally . 

Aedoeagus apically dilate , w ithout cornuti  or external ornamentation . In 

female genitalia. anal papillae coalescent , with long apophyses . Eighih tergi te 

forming a tube fusing latero-anteriorly with lamellae ante and postvaginales ,  

lobes curving introrse . Tergite with moderately long ( half posteriors ) 

apophyses , Eighth sternite not separately recognisable , either lost or 

incorporated into tergite tube . Posterior margin of seventh tergite folded 

introrse , otherwise not modified . Ductus seminalis at about �'  ductus bursae 

only about tnice leneth of ana.l papillae including posterior ar:ophyse s ,  strong 

to about � - Corpus bursae with one ver-y large ov8.l signum . 

eo I:IMEl\1'1' s : A genus first erected by 1vleyrick ( 1 897 )  to take lativittalis 

correctly out o.f Crambus F . , and then renamed by Berg ( 1 898 ) because of 

preoccupation , this is o.f particular interest since it appears to be the lowland 

Australian genus from which the Nev1 Zealand endemic Tawhitia Phil . segregated . 

I have not yet had the opportunity to examine either of the other species listed 

in this genus by Bleszynski and Collins ( 1 962 ) .  

The retention of a large oval signum and anterior apophyses  I regard 

as clearly plesiomorphic characters relative to the situation found in Tawhitia . 

The degree of fusion of the eighth tergite with the ostiolar sclerites and the 

position of the sclerites  is of special interest . The sclerites are dorso-

ventral in arrangement , and only partly · evaginated at their posterior 

extremities . This species offers some evidence for arguing that the external 

dorso-ventral sclerite position in the 11 Crambus11 line could have been derived 



·originally froQ a primitive intermediate position in the intersegmental 

membrane · of the seventh and eighth sternites ,  as suggested in the earlier 

general discussion on this point (pp . 5 3  ) . Hov;ever I am not prepared to 

confirm this as a generalised theory without examining the other spe cies of 

Corynophora . There is alway::; the possibility that the condition in lativittalis 

has resulted from secondary invagination of sclerites . 

Co£Ynophora lativittalis (Walker) 

Crambus lativittali� Walker ,  1 863 , List of the specimens of Lepidopterous insects 

in the collection of the British Museum, 27 :  1 71 .  

Crambus halterellus Zeller , 1 863 , Chilonidarum et Crambidarum genera et species ,  

Berolinensis , p . 33 · 

( Synonymy from Bleszynski and Collins , 1 962 ) . 

Type not examined . Following based on a spe cimen from the Australian National 

Museum Collection determined by I .F . B .  Common (and other specimens compared with 

this by myself ) , labelled 11Corynophora lativittalis (Walk) Jervis Bay N. S .W . 
1 4  Oct .  66 I .F . B .  Con"llon and M .S . Upton . "  

EXTZRNAL CHARACTERS ( Slide 68 ) : Detailed description given by Meyrick ( 1 897) . 

The only variation I noted in the specimens examined was that the specimens from 

Warouna (Victoria ) were darker than those from Tasmania and New South Wales . 

Venation, fig . 24. 

MALE GENI'rALIA (Fig . 90) : See generic description . 

FE:WL!\.LE GENITALIA (Fig . 1 74) See generic description. 

LA..'tVA : Not knovm . 

HOST PLANTS :  Not known. 

DISTRIBUTION: Given as East Australia (Ble szynski and Collins ( 1 962 ) . )  I 

have examined specimens from New South Wales ,�e.ihf,.. ��stfot\;� and Tasmania . 

period October and November .  

MATERLli.L EXA!11L'NED :  2 m .  2 f . 

Beaconsfield ,  Tas . :  1 m.  28 . 1 0 . 08 , EDNZ , no captor . 

Flight 



Jervis Bay , N . s .w. : 1 m. 1 4. 1 0. 66 , ANMC , I .F.B.Common and M. S . Upton. 

Waroona ;W. A . : 2 f .  4. 1 1 . 07 , NMVC , G . Lyell . 

REMARKS : See generic section comments .  The placing of this genus in 

the Crambinae is also briefly considered by Bleszynski ( 1 962a ) .  

Tribe Diptychophorini 

Type of the tribe : Diptychophora azanalis (Walker , 1 859 , List . Spec . lep. 

B . M. 1 9 :  967 : ?Zebronia) 
Guiana ,Brazil , Peru. 
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Tribal diagnosis : Antennae filiform to serrate ; maxillary palpi triangular 

with hair-like scales ; labial palpi elongate , porrect , with hair-like scales ; 

frons planoconvex ; ocelli small ; chaetosemae vestigial or absent ; compound 

eye lacking nude peri-orbital margin ; proboscis fully developed; forewing 

with r5 free , Se frequently running into r1 ; forewings often bearing 

metallic markings , especially near termen; hindwing with discal cell closed , 

and moderate cubital hair-pecten developed on lower margin of cell ; male 

frenulum single , female frenulum single , double or triple. 

In MALE G&�ITALIA : Pseudosaccus absent ; Arms of vinculum narrow ; saccus 

usually broadly developed into a dorsal cup , especially in Pareromene ; 

tegumen ,slender ; uncus and gnathos well developed ,apex of gnathos often 

elaborate ; valve with sacculus undeveloped ; costal lobe of valve usually 

having one or two prongs or lobes ; valvula generally moderately broad 

with weak hair cucullus on inner surface ; juxta plate-like or slightly 

crescentic , sometimes with short lobes or prongs ; aedoeagus curved 

ventrad , slender , external ornamentation usually limited to one or two 

thorns ; internally vesica of aedoeagus frequently equipped with cornuti. 



In FEMALE GENITALIA : Ostiolar sclerites developed in dorsal and ventral 

positions , completely invaginated into ostium bursae , only very weakly 

fused in lateral midlines , this distinguishes this tribe from the other 

Crambine tribes ; ductus bursae often with swollen pouch region which 

may be close to ostium bursae or as far anterior as three quarters of 

the way along the duc tus bursae ( these structures are thus probably 

not homologous ) ;  corpus bursae asignate or with a single star-shaped 

or circular signum; anal papillae weakly fused, with long to very 

long posterior apophyses ; eighth sternite absent ; eighth tergite 

free , usually with long, sometimes with very long anterior apophyses. 

Genus Pareromene Osthelder 
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Pareromene Osthelder , 1 941 ,Beitrag zur Kleinschmetterlings fauna Kretas . Mitt . 

MUnch. ent .Ges . 31 ; 366. Type species Pareromene rebeli Osthelder 1 941 . 

Diptychophora sensu Zeller 1 877( nec Zeller , 1 666 , Beschreibung einiger amerikan­

ischen Wickler und Crambiden. Ent . Ztg. Stettin 27 : 1 53l 

Ditomoptera Hampson , 1 893, The Macrolepidoptera of Ceylon ( Heterocera ) , v . 1 82 pp. 

( p. 1 79 ) . Type species Ditomoptera minutalis Hampson , 1 893 

( monotypic ) ( nomen praeoccupatum) 

Pagmania Amsel , 1 96l , Arkiv. f . zool . 1 3 : 332. Type species Pagmania bilinealis 

Amsel , 1 961 ( monotypic ) .  

DI AGNOSIS : Initial diagnosis by Osthelder ( 1 941 ) , redefined by Bleszynski ( 1 965 , p. 51 ) 

COMMENTS : Pareromene differs from Diptychophora Zeller , 1 866 in possessing a 

dorso-anteriorly cupped saccus , from Microcausta in lacking a translucent 

window in the vinculum, from Microchilo in not having the hindwing veins m2 , 

m3 stalked and from Tamsica in having forewing veins Se and r1 coincident 

( fig. 27 )  or cmncurrent ( fig.26 ) . Relationships between Pareromene and the 

last two genera need further examination (Bleszynski , 1 96?) . 

THE SPECIES GROUPS OF Pareromene 

Since Pareromene is not an endemic New Zealand genus , obviously any 

phylogenetic scheme must take into account foreign species. The genus ranges 

through the warmer parts of Eurasia (Bleszynski , 1 965) , central Africa ( ibid , 1 966) 

South America ( ibid ;1 967) and has also been recorded in New Guinea , 



New Britain, Moluccas and Sumatra ( Bleszynski , 1 966 ) .  Records of 

Diptychophora Zeller from Fi ji  ( Ble szynski and Collins , 1 962 ) are probably 

also referable to the genus Pareromene . Species placed in Diptychophora 

by Meyrick described from Australia are probably all also referable to Pareremone , 

although at this date I have o�ly been able to  obtain material of P.ochracealis 

(Walker ) . Most of the structural details can be easily interpreted in the 

drawings made by Ble szynski in the above papers , and it is possible to construct 

a systematic phylogeny of the genus (fig . 5 ) based on 1 8  New Zealand species 

and 23 species  from other parts of the world , the analysi s  of the latter being 

based on drawings . 

Seven of the 23 foreign species  examined and placed in the s cheme 

have apomorphic characters in common with New Zealand species in 3 species 

groups . They include one from the Near East in Group 1 ;  one from China in 

Group 4a ; two from New Guinea in Group 4b ; one from Japan and one from China 

in Group 5a ; and one from Afghanistan in Group 5 b .  The single Australian 

specie s examined showed a remarkable plesiomorphic character ,  to the best of 

my knowledge , unique in the Crambinae , of having the ductus ejaculatorius enter 

the aedoeagus directly at the anterior end ,  rather than dorsally some distance 

from the anterior end . P. ochracealis shows no relationship with any New 

Zealand specie s ,  but shares with five species of group 9a from China and Amurland 

an apomorphic character which I call a "tooth-brush" gnathos  apex ( fig. 1 1 1 ) .  

The groups of species into which all the New Z e a land spec i e s  are 

placed ,  together with seven others mentioned earlier from New Guinea and Asia 

are among the most conservative in uncus and gnathos structure , show little or 

no tendency for deep division of the juxta , but do tend towards the development 

of an o stiolar pouchlike swelling of the ductus bursae and an apical aedoeagal 

thorn which  appears to have arisen as the result of permanent eversion of the • 

first part of the vescia . In one tight wholly New Zealand subgroup (5c ) a 

permanent aedoeagal apical sac i s  pre sent , as well as the thorn or cornutus ,  and 



this structure i s  c omplemented in the female genitalia by a fully separate 

stalked ost iolar pouch. 

In thi s genus there i s  considerable variation in the relat ionship 

between Se and R1 in t he forewing . In a number of sp e c ie s the two veins are 

c oincident , but I share the view of Bleszynski ( 1 966 , p .  463 )  that this 

character is of no generi c importance in most Crambinae . 
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In this genus the sac culus o f  the male valve i s  never developed,  but 

there i s  a great deal of variation in the shape of the co sta of the valve , which 

i s  much prone to the development of rather exotic prong s ,  lobes and spine s ,  

which are in most cas e s ,  in my opinion,  parallel developments not at all to be 

regarded as  important systematic characters , although of some use at t he 

spe cie s group level . 

The swelling in the ductu s bursae of several spe cies and species 

group s differs in shape and posit ion, and while there seems to be a common 

tendency for its development , I doubt if the stalked pouch derived from t he 

ostium bursae and t he globate swelling near the junction with the ductus 

serninalis , condit ions which can be seen re spe ctively in P . holanthes and P.gurri , 

can be considered homologous . 

Except for the dorso-ventral p o s ition of the invaginated lamellar 

sclerites I find little vari ation in the fem ale genitalia which appears t o  be 

of major systematic value . As a re sult the male genitalia , as  in Orocrambus ,  

are used very largely in the phylogenetic scheme o Only species group 5c can 

be directly separated on female as well as male genitalia . This i s  the group 

with a fully separated ostiolar sac ari sing from the ostium bursae . As a re sult 

of thi s  situation a key to the female genitalia of all the New Zealand speci e s  i s  

given as  a single unit , while the male genitalia are sub-keyed within spe cies 

group s . 



SYNONYMIC LIS T  OF NEW ZEALAND SPECIES 

OF THE GENUS Pareromene  

SPECIES GROUP l .  

l .  Pareromene c hrys o chyta ( Meyri ck , l88 2 : Dip tychopho ra ) 
N . c omb . 
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c hrys o c lyta ( Hampso n , l8 9 5 : Diptychopho ra . Mi s:p elling 
o f  chryso c hyta Meyri ck )  

SPEC I:SS GROUP 2 .  
2 .  Pareromene s el enaea ( U eyr i ck , l88 5 : Diptychophora ) N . comb . 

SPECIES GROUP 4a . 

3 .  Pareromene gurri sp . nov . 

4 .  P�reromene l eucoxantha ( Meyri ck , l882 : Diptychopho ra ) 

N . c omb . 

SPECI3S GROUP 4b . 

5 .  Pareromene auris crint ella ( Walk er , l8 64 : Eromene ) N . comb . 

6 .  Parerom.ene b ipunc te�la ( Wa lk er , l8 66 :  Eromene ) N . comb . 

7 .  Par eromene harmo ni ca ( Meyri ck , l888 : Diptychopho ra ) N . comb . 

SPECI�S GROUP 5 a . 

8 .  Pareromene e laina O�eyri ck , 1882 : Diptychopho ra ) N . c omb . 

9 .  Parerome��-..b:_��io ctypa ( r.�eyri ck , 1882 : Diptychopb,ora ) N . c omb . 

10 . Pareromene interrunta ( Fe lder , l8 7 5 : Crrunbus ) N . comb . 

as tro s ema ( Meyri ck , l88 3 :  Diptyc�ho ra ) 

ll . Pareromene l epi d ella ( Wall{ er , 18 66 : Erom ene ) N . comb . 

gracilis  ( Feld er , l8 7 5 : Cramb��) 

SFCC I ES GROUP 5b . 

12 . Parerom ene metalli fera ( Butl er , l8 77 :  Erom ene )  

1 3 .  Par eromene mi cro do ra (Meyri ck , l90 5 : Diptychopho ra ) 

N. comb . 



1 4 o  Pareromene p1anetopa ( Meyri ck , 19 2 3 : Diptychopho ra)  
N. comb . 

SPECIES GROUP 5 c . 

1 5 . Pareromene epiphaea ( Meyri ck , 188 5 : Diptychophora ) 
N .  comb . 

1 6 . Pareromene ho lanthes ( r.;�eyri ck , 188 5 :  :D�chophora ) 
N . comb o 

1 7 . Pareromene paronna ( Meyrick , 19 2 5 : Diptychophora) 
N . comb . 

18 . Par eromene pyrsophanes ( Meyri ck , l882 : Diptychopho ra ) 

SYSTEr;�ATI C  LIST OF J!'OREI GN SPECI ES OF Pareromene 
( i e . no t  known from Nevv Z ealand ) BASED ON MY 

I NTERP.r?.E'J:Nfi ONS O:B' DRAWI NGS BY S . B1es zynski ( 19 6 5 , 19 6 6 )  

SPECIES GROUP 1 .  

1 .  Par eromene euchromi ellus ( Ragono t , l8 9 5 ) . 
Near Eas t . S e e  Bles zynski ( 19 6 5 , p . 5 3 )  

SPECIES GROUP 3a .  ( No New Z ealand repr es entatives ) 

2 .  Parero!llene tripunc tata ( Moore , l888 ) 

Assam . S e e  Bl es zy-nski ( l9 6 5 , p . 62 )  

SPEC I ES GROUP 3b . ( No New Z ealand repres entative s )  

3 .  Pareromene omeishani Bl e szynski , 19 6 5 . 
Japan . S e e  Bles zynski ( 19 6 5 , p . 6 3 )  

SPEC IES GROUP 4a . 

4 .  Pareromene partheni e B1eszynski , 19 6 5 . 

China . S e e  Bles zynski ( 19 65 , p . 6 3 )  

SPECIES GROUP 4b . 

5 .  Pareromene ajaxella Bl es zynski , l9 6 6 .  

New Guinea . 
6 .  Parerom ene morob ella Bl e s zynski , 19 6 6 . 

New Guinea . 
s e e  Bles zynski ( 1966 , p . 461-2 ) 
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SPECIES GROUP 5 a .  

7 .  Pareromene � ernlcl  Bles zynski , l9 6 5 . 

China . S e e  Bleszynski ( 19 6 5 , p . 58 ) 

8 .  Par eromene minutali s ( Hruapson , l8 9 3 ) . 

Assam . S e e  Bles zynski ( l9 6 5 , p . 58 )  

9 .  Pareromene moriokens i s  ( Okano , l9 62 ) . 
Japan. S e e  Bles zynski ( l9 6 5 , p o 5 9 ) 

10 . Pareromene v erm e eri Bles zynski , l9 6 5 . 

Japan. S e e  Bles zynski ( l9 6 5 , p . 60 )  

SPECIES GROUP 5b . 

11 . Pareromene bilineali s ( Ams el , l9 6l ) . 

Afghani s tan. S e e  Bles zynski ( 19 6 5 , p . 60 )  

SPECIES GROUP 6 .  ( No New Z ealand repres entatives ) 

12 . Pareromene ramona Bles zynski , l9 6 5 . 

China . S e e  Bles zynski ( 19 6 5 , p . 6 1 )  

SPECIES GROUP 7 .  ( No New Z ealand r epres entatives ) 

1 3 .  Par eromene albilinealis  ( Hampson , l8 9 3 ) . 

As sam . S e e  Ble szynski ( 19 6 5 , p . 6l )  

1 4 .  Pareromene naradi s ella Bles zynski , l9 6 6 .  

Congo . S e e  Bles zynski ( l9 6 6 , p . 462 ) 

1 5 . Par erom ene subalbilineali s Bl e s zynski , l9 6 5 . 

China . S e e  Bles zynski ( l9 6 5 , p . 61 )  

SPECIES GROUP 8 . ( No New Z ealand repres entative s )  

1 6 .  Pareromene lathonia Bles zynski , l9 66 .  

New Bri tain. S e e  Bles zynski ( 1966 , p . 4 5 9 ) 

SPECIES GROUP 9a . ( No New Z ealand repres entatives ) 

l7 o Pareromene electra Bles zynski , l9 6 5 . 

China . S ee Bles zynski ( �9 6 5 , p . 5 6 )  

18 . Pareromene exs ect ella ( Christoph , l88l ) . 
Amurland , Japan. S e e  Bl eszynski ( l9 6 5 , p . 5 7 )  

1 9 . Pareromene melis toma ( Meyrick , l93l ) . 

China . S e e  Bles zynski ( l9 6 5 , p . 5 7 )  
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20 . Parerom ene ro s anna Bleszynski , l9 6 5 . 

China . S e e Bles zynski ( l9 65 , p . 58 )  

2 1 .  Pareromene ro s anno i des  Bl e s zynski , l 9 6 5 . 

China . S e e  Bles zynski ( l9 6 5 , p . 58 ) 

SPECIES GROUP 9b . ( No New Z ealand repres entatives ) 

2 2 o  Pareromene o chraceali s ( Walker , l8 66 ) @ 

Aus tralia .  @male geni talia figured in thi s 
work , fi g . lll . 

SPECIES GROUP 10 . ( No New Z ealand r epres entatives ) 

2 3 .  Pareromene mutuurella Bles zynski , l9 65 
Japan. S e e  Bleszynski ( l9 6 5 , p . 45 2 )  
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KEY TO SPECIES GROUPS OF Pareromene BY :MALE GENITALIA 

1 Apex of vinculum junction dorsally cupped ,  rounded • • • • • • • • • • 2 

Apex of vinculum truncate , bilobate • • o • GROUP 1 0 . 

2 Uncus and gnathos simple , straight or curved , tapered and 

pointed ,  gnathos apex sometimes dorsally cupped but not 

elaborated . Juxta platelike , sometimes with dorsal margin 

concave to take aedoeagus , but juxta not deeply cleft or 

crescentic , and lacking any annelar structures . . 

Uncus and g��thos frequently complex, e specially the gnathos 

apex , which may be dolabrate , or of " tooth-brush11 form . 

Either independent of or associated with these conditions the 

juxta may be deeply cleft or crescentic , or platelike and 

. . . . 3 

oblate with anellar bristles or horns • • • • • • 1 1  

3 All cornuti appearing to be lost from aedoeagus ( although 

under stereo high power 50 -70 tiny transparent cornuti are 
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visible ) no apical thorn, costa of  valve barely elaborated • • •  GROUP 1 • 

Cornutus or cornuti and/or apical thorn found in or on 

aedoeagus , Costa almost alvrays showing some degree of 

elaboration 

4 Aedoeagus with small c ornuti only , from 2 to several , often 

linearly arranged • • 5 

One large cornutus or thorn present if small cornuti retained ,  

or  large or  small everted apical thorn or  thorns on  aedoeagus . 6 

5 Valval costa barely elaborated, just separated at apex 

from valvula 

Valval co sta developed into huge prong 

. . . . 

6 One large thorn/cornutus present in aedoeagus , but always 

• •  GROUP 2 

• •  1 0  

internal in inverted condition • . . . . . . . . . 7 

Thorn or thorns permanently everted dorsally or ventrally 

at aedoeagus apex . • . • • 8 

7 Uncus long , about or greater than 1 aedoeagus GROUP 4a 2 . . . . 
Uncus short , much less than t aedoeagus . . . • . . • • • . . . GROUP 4b 

8 Uncus long , about t aedoeagus . . . . . . . . . . . . . . • 0 . GROUP ,2a 

Uncus short , much less than i aedoeagus . . . . . . 9 

3£ 
3E 

3E 



--- -----

9 No aedoeagal sac present • • • • • • • • • • • 

Distinct ventral apical aedoeagal sac present 

. . . . . . 

. . . 

• GROUP 5b 

GROUP 5c 

1 0  Valval co sta strongly asymmetrical , prong developed 

on one valve only • • . . . . . . . . . . . 

Valval costae syw.metrical , huge prong on each • • • • • • • 

1 1  Juxta bilobate . . . . . • • . . . • . . . 

Juxta a single plate . . • • . . . . . 

1 2  Juxta apically setulose , gnatho s strongly "fish-hooked" 

Juxta not apically setulose , gnathos dolabrate . 

1 3  Juxta with pair of anellar lobe s ,  gnathos without 

"toothbrush" apex . • • • • • 

• 

Juxta a cleft or whole plate ,  without anellar lobe s ,  

• 

. . . 

• 

• 

GROUP 3a 

GROUP 3b 

. 0 1 2  

1 3  

GROUP 6 

GROUP 1 

GROUP 8 

gnathos with "toothbrush" str-uctured apex . . . . . . • • • 1 4  

Costa elaborate , but without deeply infolded margin 

Costa elaborate , with deeply infolded inner margin , 

. . . . GROUP 9a 

"toothbrush" dorsal as well as ventral • • • • • • • • • • • GROUP 9b 

3E Indicates groups with New Zealand representatives .  
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KEY TO THE FEMALE GENITALIA OF NEV'/ ZEALAIIJ"D SPECIES OF THE GENUS 

Pareromene 

Stalked o stiolar pouch present • • •  

Ostiolar swelling present or absent , if present never 

stalked from ostium bursae • . . . . . . . . . . . . 

• • • • • • • 2 

. . . . . . . • 5 

2 4 4  

2 Ductus seminalis joining ductus bursae at about � • • • • • • • • · epiphaea 

3 

Ductus seminalis joining ductus bursae at t or beyond 

Ductus bursae strong to about � • . . . . 

. . . . 

. . . . . . 

• 3 

holanthes 

Ductus weak or lightly chitinised at ostium only • • • • • • • • • •  4 

4 Ductus bursae about 3x length of anterior apophyse s  • • • • • • • pjrsophanes  

About 6x  length of anterior apophyses • • • • • • • • • • parorma 

5 Large star-shaped signum on corpus bursae interrupta 

No signum pre sent on corpus bursae . . . . . . . . . . . . . . 6 

6 Apophyses extremely elongate , posteriors at least 4x length 

7 

of 8th sternite o • . . . . . . . . . 

Posterior apophyses " normal" , i . e .  no more than about twi ce 

length of 8th sternite 

. . . elaina 

• • • 7 

Ductus bursae with an abruptly swollen region • . . . . . . . 8 

Ductus bursae without such an area; e ither tapering very 

gradually to corpus bursae or with very slight elongate swelling • •  1 5 

8 Ventral lip of ostium bursae with median cleft , lamella ante-

vaginalis almost heart-shaped posteriorly • • • 

Ostium with no such median cleft • •  

. . . o • microdora 

. • • . • • ·9 

9 Ductus bursae unchitinised or weakly chitinised only to 

1 0  

1 1 

1 2  

1 about a from mouth • 

Ductus bursae strong to  at least i . 
3 Ductus seminalis joining ductus bursae at about 0 

Ductus seminalis joining ductus bursae at about � 

Swelling in ductus closer to ostium than t 
Swelling at � or further from o stium 

. . • • • 1 0  

• • 1 1  

. . . . . . . .harmonica 

. selenaea 

• • • • 1 2  

• •  1 3 

O stiolar swelling large , lateral , at 1 anterior apophyses about 2}: ,  
equal to posteriors • • . . . . . . . • • . . . . . • . • . • • . metallifera 

Ostiolar swelling at i, small , not lateral , anterior 

apophyses � posteriors • • • • . . . . . auriscriptella 



1 3 

1 4  

Anterior apophyses about equal to posterior apophyses • • 

A t  . h 3 t . n er1or apop yse s 4 pos er1ors • o • • • • . . . . 

Ostium bursae a flattened convex funnel,  ductus bursae with 

reve�se loop at � ductus bursae about 3x anterior apophyses .  tU 

Ostium bursae a flattened funnel with nearly straight side s ;  

without reverse loop in ductus bursae , ductus about 5x length 

of anterior apophyses  • 
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• helioctypa 

. 

. . 

�rri 

1 4  

• lepidella 

1 5  Ductus bursae with chitinised region from ostium mouth to 

1 6  

1 1 1 ·; about s, then weak to  4 ,  chitinised again from 2f to 2 • •  

Ductus bursae with single region of chitinisation from mouth 

of ostium to i or a little less • •  

• leucoxantha 

. . • • 1 6 

Ductus seminalis  j oining ductus bursae at t . . • • • • o bipunctella 

Ductus seminalis joining ductus bursae at tr . . 

NB : Female of P.planetopa not yet collected ; not keyed . 

• • chrysoc� 



----------------------------------------------

SPECIES GROUP 1 • 

Frons planoconvex . Apex of vinculum junction dorsally cupped,  

rounded .  Uncus and. gnatho s simple . Juxta an elongate plate . Very small 

microscopic cornuti ,  nearly transparent , c ompared with larger linear cornuti , 

easily visible under low power stere o  micros cope ( c . 20x ) , in Group 2 .  No 
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api cal thorn , costa of valve with single straight prong , barely separated from 

the valvula . 

Contains one New Zealand spe c i e s  P . chrysochyta which range s through 

dense bush in the central and we stern S outh Island and the central bush-covered 

spine of the North Island to Auck land , and one spe cies P . euchromiella from the 

Near East . 

Pareromene chrysochyta ( 111eyrick ) comb . nov . 

DiTJtycl�hora chr-,r::.oc-1 �.:!:� �leyrid , 1 53�: New Zm;..lo.nd JournaJ. of' S c i e nce 

(Duned:i.n) � 1 ,  p . 1 86 ,  

Diptychophora chry�ochytc, r.1eyri c k ,  1 883 Trans . N . Z . Inst . , 1 5 ,  P •  1 2 .  

Diptychopho1·a chrysoclyta Hamp son , 1 896 ,  Proc . zoc·l . S o c .  Lond . 1 895 , p . 942 . 

(nisspelling of chrysochyta ) 

Lectotype m .  ( Dr . S .  Ele szynski ) in Bri t i sh Uuscwa (Natural Hi story ) labelled 

"Auckland ,  New Zealend , 20/1/80" . 

EXTERNAL CHARACTERS ( Slide 69 ) :  Detailed de scription by Meyrick ( 1 883 ) ,  

coJ. ourod iJlustration by Hudson ( � 5'28 , Pb t e  XIX , fig . 1 0) with abbreviated 

de s cription . Eye no cturnal type , frenulum s ingle in male , triple in female , 

wing span 1 3 - 1 7 nun ( both sexe s ) • Usually di stinguishable from other specie s 

in New Zealand by yellow outer discal region of forewing be ing cro s sed with 

silvery line s on the veins . 

MALE GENITALIA ( Fig . 93 ) :  As for generic and species group de scription , and 

with the following : 

longer than uncu s .  

Arms o f  vinculum slightly le s s  than uncu s ;  Saccus slightly 

Juxta an oblong pla.te more than twice as long a s  wide , 

slightly concave on anterior surface . Costa of valve fused to valve for most 

of it s length , slightly separated api cally , dorsal margin about 3x uncus . 



2 47 

Uncus about quarter longer than gnathos ,  tapered,  pointed,  curved ventrad . 

Aedoeagus tubular, tapered,  4x uncus , length to median breadth ratio about 

1 4: 1 ; with row of microscopic cornuti ( 50 - 70) front near apex to about � '  

not vis ible under low power o f  stereo-microscope , and nearly transparent . 

FEMALE GENITALIA (Fig . 1 77 ) : As for generic de scription except for the 

following : Anterior apophyses about � posteriors . Ductus bursae about 5 - 6x 

length of anterior apophyses , lightly chitinised to  about 1 /6 ,  smoothly tapering 

from the flattened ostium , no swelling or pouch , ductus seminalis j oining at 

7 about s ·  

LARVA : Not known . 

HOST PLAJ.WS : Not known, but :probably a moss . 

DISTRIBUTION ( Fig .  277 ) :  Central a nd western South Island , central districts of 

the North Island , especially around the central plateau; I have an unconfirmed 

but probably reliable report of the species from Trounson' s Park, Northland , 

(T .H .  Davie s ,  in litt . ) .  Flight period December , January , in deep bush, where 

it i s  be"St tal:en by sweep nettin{j along paths at dusk. 

MATERIAL E:.x.AJv!TilliD :  2 3  m .  9 f .  

Aniseed Valley , Nel . : 1 m .  8 . 1 2 . 25 , ED , A .  Philpott . 

Aratiatia Rapids : 1 m . 30. 1 2 . 1 6 ,  Cl'1i , s .  Lindsay . 

Claverley , Marl . :  1 m . 24. 1 2 . 22 ' CM, s .  Lindsay . 

Greenhills : 1 m .  7 . 1 . 20 ,  ED , A . Philpott . 

Karori , We 11 . : 1 m .  Dec . 1 900, ED , G .  V .  Hudson . 

La.ke Rotoroa : 1 m .  1 8 . 1 . 27 ,  1 m . · 26 . 1 . 28 , ED , A .  Philpott .  

J,ongvlOods : 1 m .  24. 1 2 . 1 5 '  DM, C . E .  Fenwick .  

Mt . Greenland, 2 ,900 ft . :  1 f .  6 . 1 .43 , ED , E .S .  Gourlay . 

Mt . Ruapehu , 2 .700 ft . :  4 m .  1 f .  1 8 . 1 . 67 ,  GC , D .J .  Greenwood, D .E .  Gaskin . 

Okere : 1 m . 27 . 1 2 . 1 6 ,  C�.l , S • Lindsay . 

Pelorus Bay : 2 m . 28 . 1 . 28 , ED , 1 f .  1 6 . 3 . 31 , CI1i ; A .  Philpott . 

Price ' s  Bush , Cant . :  1 m . 27 . 1 2 .�-2 , c:n , S .  Lindsay . 

Puhi-puhi River , Marl . :  1 m .  2 f .  26 . 1 2 . 29 - 4 . 1 . 30 ,  CH, S .  Lindsay 

Punakaiki : 1 f .  1 3 . 3 .3 1 , CM , S .  Lindsay . 

Queenstovm :  1 f .  4 . 1 . 20 ,  A11'! , C .E .  Clarke . 
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Tautapere : 2 m. CH , 1 f. mill' AM ,  1 2 o 1 2 . 1 7 , C .. E . Clarke . 

Wellington: 1 m .  no date , CM , G .V .  Hudson; 1 m .  ALU , no date , DM, G . V .  Hudson. 

Vfe st Plains : 2 m. 1 f .  no date , ED , A. Philpott . 

REMP...RKS : A primit ive spe cies relative to most other New Z ealand members of 

the genus as far a s  the development o f  the costa of the valve and the simple 

structure of the duc tus bursae are c oncerned. On the other hand cornuti in the 

aedoeagus are greatly reduced and transparent , and can in fact only be seen under 

the highest power of a stereo micro scope . 

SPECIES GROUP 2 .  

Frons planoc onvex . Apex of vinculum junction dorsally cupped , rounded . 

Uncus and gnatho s simple . Juxta an elongate plate . Small Hneat cornuti , easily 

vi sible under lov1 power stereo micro scope ( c .  20x ) . No api cal thorn . 

Contains one New Zealand species P . selenaea , coirlllon in both lov1land and 

subalpine bush through the North and South Islands , although found on the two 

Barrier Islands in the Hauraki Gulf . and on Great I sland in the Three Kings group 

north of Cape Reinga . 

Pareromene selenaea (Meyri ck ) comb . nov . 

Diptychophora selenaea Meyrick , 1 885 , Trans . N. Z .  Inst � , 1 7 ,  p .  1 31 • 

Lectotype m .  ( D .E .  Ga skin, on advice froo P .E . S .  Whalley ) in Bri tish Museum 

( Natural History ) , labelled " Dunedin , New Zealand , AP ./82" . 

EXTERNAL CHARACTERS ( S li de 70 ) :  Detailed de scription by Meyrick ( 1 885 ) ,  c oloured 

illustration by Hudson ( 1 929 , Plate XL'<. , fig . 30 m . ) with abbreviated de scrip:tion . 

Eye nocturnal type , female frenulum triple , wing span 1 5  - 1 8  mm ( both sexes ) . 

Usually separable from other specie s by it s white circular reniform stigma and 

the black-marked veins in the subterminal portion of the forewings . 

MALE GENITALIA ( Fig . 94) :  As for generic and spe c ies group de scription, but 

with the fo llowing detail s :  Arms of vinculum about 1 jpc  uncu s ;  saccus about 1 :£x 

uncus . Juxta an oval plate a little less th..an half as wide a s  long . Costa of 

valve with prong , reduced,  contact with valve le s s  than half total length of valve . 
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Dorsal margin of costa including prong about twice uncus . Total length of 

valve about "* aedoeagus . Uncus and gne.thos t apering, pointed, uncus slightly 

curved ventrad, gnatho� nearly straight . Aedoeagus tubular, tapering _to� apex , 

about 5 - 6x uncus ,  length to median breadth ratio 1 4 : 1 , with rov1 of very small 

elongate cornuti between apex and �' visible under low power stereo micro scope . 

FEMALE GENITALIA ( Fig . 1 78 ) :  As for generic description but with the following 

detail s :  Anterior apophyses about � posteriors . Ductus bursae about 4 - 4� 

1 1 3 length of anterior apophyse s,  weakly chitinised to about e, pleated from s to 4 ,  

with swollen saclike region at * repre senting slightly developed ostiolar pouch ,  

with swollen reverse loop at %, ductus seminalis j oining at � . Ostium bursae 

a flattened funnel . 

LP.RVA: Not knovm . 

HOST PL.AJIJT : Not knovm, but probably a moss . 

DISTRIBUTION ( Fig . 278 ) :  Lowland and subalpine bush of' New Zealand from Three 

Kings Islands to Southland , also on Little Barrier and Great Barrier Islands . 

As well as the localities listed below , I have unconf'irrr.ed but probably reliable 

records from Clif'ton and Little Bush, Hawke Bay (T .H .  Davie s ,  in litt . ) .  

period September to Fe bruary , probably two generations . 

MATERIAL EX/IJ.1INED :  48 m .  2 2  f .  

Aniseed Valley , Nel . : 1 f .  3 . 1 2 .2L� , ED , A . Philpott . 

Blackmillar , Kaikoura: 1 f' .  28 . 1 2 . 29 , CM, S .  Lindsay . 

Blueclif'f' , Otago : 2 m .  1 f .  1 7 . 1 2 . 1 7 ,  ED , E .  Meyrick ( ? ) .  

Claverley : 4 m .  1 f .  28 . 1 2 . 32 - 3 . 1 . 33 ,  Cl\I , S .  Lindsay . 

Day' s Bay , Well . : 1 f .  IFiV ,  21 . 1 0 . 27 ,  DM , W .T . Mist . 

Dun Mountain , 3 , 000 ft . Nel . :  1 m .  8 . 1 . 22 , 1 m . 24. 1 2 . 27 , ED , A .  Philpott . 

Fernthumb Track, Little Barrier I ;  1 m .  23 . 1 1 .54 ,  PDD , K.A . J .  Wise . 

Flora River: 1 f .  1 5 . 1 • 22 ' ED , A .  Philpott . 

·Great Barrier  Island : 1 m .  22 . 1 1 .40 ,  PDD , D .  Spiller . 

Great Island, 3 Kings Is . :  1 m .  3 - 5 -46 , AM , A . G. Turbott . 

Karori , Well . : 1 m .  no date , ED , G .  V .  Hudson . 

Knife and Steel Peaks , Otago : 1 f .  1 1  . 1 2  . 1 7 , AJvi , C .E . Clarke . 

Flight 



Lake Moana : 1 f .  1 6-21 . 1 2 . 35 , G" ' l'i.!. ' A .  Tonnoir. 

Lake Rotoiti :  1 m .  27.1 2 . 33 , CII! , s .  Lindsay . 

Lake Rotoroa : 2 m.  1 8 . 1 . 27 , 3 m .  7 . 1 .28 ,  ED , A .  Phi1pott . 

Longwoods : 5 m .  IFY, IFZ 
__ 

, 25-29 . 1 2 . 1 5 , ED , A .  Philpott . 

Manapouri : 4 m .  5 f .  27-29 . 1 2 . 22 ,  CM, s .  Lindsay . 

Maruia : 1 f.  no date , Cl\1, s .  Lindsay . 

Milford Track : 2 m .  IFX , JFC , 30 . 2 . 20 , mi , C .E .  Fenwick . 

Mt . Grey : 1 m .  Dec . 1 924, ED , W . Heighway; 1 f .  28 . 1 2 . 24 ,  CM , S .  Lindsay, 

2 m .  7-8 . 1 . 29 ,  CM, W . Heighway . 

Mt . Ruapehu , 3 , 300 ft . :  5 m .  2 f .  1 8 . 1 . 67 ,  GC , D . J .  Greenwood , D .E .  Gaskin . 

Nelson : 1 m .  22 . 1 . 22 , CM , 1 m .  26 . 1 2 . 23 , 1 m .  3 . 1 . 29 ,  ED , A .  Philpott . 

Puhi -puhi , Kaikoura : 1 f .  27 . 1 2  • 29 , CM, S .  Linc1say . 

Rowallan:  1 m .  26 . 1 2 . 1 5 , ED , A .  PhiJ.pott . 

Sandhill Plain , Sthld . :  1 m .  8 . 1 2 . 1 7 , :8D , E .  Meyrick. 

Taieri : 1 f .  1 6 . 1 2 .2 3 ,  AM, C .E .  Clarke . 

Tisbury: 1 m .  JFB , no date , D.M , G .  Howes . 

Wellington : 1 f .  TB'V , no date , DM, G .V .  Hudson. 

West Plains : 2 m .  1 f .  no date , ED , .A .  Phi1pott . 
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Whakarewarewa , Rotorua : 1 m .  28 . 1 0 . 60 , 1 m . 1 f .  IGE , 1 3 . 9 . 62 , FRI , J . S .  Dugdale . 

REMARKS : In the paper by Philpott ( 1 929a) the captions for figs . 1 3  and 14  have 

become reversed . Fig . 1 3 shows the male genitalia of P. selenaea and fig . 1 4  

the male genitalia of P . interrupta , not vice versa as  shown by Philpott . This 

specie s shows considerable variation in forewing ground colour , but little or no 

variation in genitalia except in size . 

SPECIES GROUP 3. 

No New Zealand repre sentatives . One species P.tripunctata in 

subgroup 3a from Assam , and one from Japan i n  subgroup 3b ,  P. omeishani . 

SPECIES GROUP 4 . 

Frons planoconvex . Apex of vinculum ( saccus ) junction dorsally 

cupped and rounded .  Uncus and gnathos simple . Juxta an elongate plate . 

Small cornuti present or absent , but always one large cornutus present , much 

larger than the others . This is not produced from the apex of the aedoeagus 

in the uneverted condition . 



Group 4a . 

Swelling on ductus bursae absent . Uncus very long, about equal 

to or more than � aedoeagus . 

Group 4b . 

Swelling on ductus bursae present . Uncus short , much less than 

� aedoeagus . 

KEY TO MALE GENITALIA OF GROUP 4:  ( N . Z . spp . )  

1 Uncus equal to or more than t aedoeagus 

Uncus less than t aedoeagus • • 

• • • • • •  (4a) • . •  2 

• • •  (4b )  . • •  3 

2 5 1  

2 Valvula much longer than costal prong . . leucoxantha 

Costal prong pro je cting well beyond tip of valvula • • • •  o gurri 

3 Costa of valve with single prong • . . . . . . . . 

Costa of valve with prong and also dorsal proj ection 

4 Costal prong ending well anterior to tip of valvula , juxta 

subhastate , cornutus complex , with apical hook • • • •  

Costal prong equal to valvul8. , juxta oblong , cornutus 

simple , not hooked • • 0 • • • 

Pareromene gurri sp .nov . 

• • 0 4 

harmonica 

auriscriptella 

.hipunctella 

Holotype m . , author' s geni t prep . JFU , aJ.lotype f . , author' s  prep . HGY, para type 

m . , f . , in Entomology Division DSIR ,  Nelson, labelled "Tapu - Coroglen Road , 1 , 200 ft . 
1 6 • 1 1  • 64 JSD . "  

EXTERNAL CHARACTERS ( Slide 71 ) :  Antennae nearly smooth in both sexe s .  Eye 

without nude periorbital strip ( nocturnal type ) .  Hons planoconvex . Maxillary 

palpi triangular, brown. Labial palpi porrect , brown flecked with white distally ,  

white at base , about equal t o  length of head . Thorax and abdomen dull brown . 

Forewings dull greenish brovm,  reniforll! stigma pale grey towards base and red-brown 

towards termen . First , second and third lines single , dark brown and angled 

sharply at centre . Subterminal region dull yelJ.owish brown . Termen sinuate in 

male , slightly incised ,  nearly straight in female . Cilia greyish brown w ith 

dark brown base s .  Hindwings dark brown with cilia similar t o  those of! forewings . 
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Undersides of all wings dull greyish brown with some obscure markings in 

subtermina,l region of forewings . Frenulum single in male , triple in female . 

·wing span 1 1  - 1 5  mm ( both sexe s ) . 

1�E GENITALIA ( Fig . 95 , holotype ) : As for generic and species group descriptions 

but with following detail : Arms of vinculum about � uncus ; sac cus  about i 

uncus . Juxta a roughly oblong pla,t e tapering slightly dorsally . Costa of 

valve with large prong extending beyond valvula tip , dorsal margin of co.sta 

twice uncus . Total length of valve about equal to aedoeagus . Uncus and gnathos 

slender, parallel-sided for most of their length , apically swollen and sharply 

pointed. Uncus curved slightly ventrad , gnathos slightly dorsad . Aedoeagus 

tubular , slightly tapering apically , 1�-x uncus , length to median breadth ratio 

about 1 0 : 1 , long straight cornutus rooted near � and reaching to apex , and row 

of about 20 microscopic rose-thorn shaped cornuti also present anterior to base 

of large cornutus . 

FEMALE GENITALIA (Fig . 1 79 ,  allotype ) : As for generic description except for 

the following : Anterior apophyse s about � posteriors . Ductus bursae about 3x 

length of anterior apophyse s ,  strong to �' with swelling and reverse loop at i, 

ductus  seminalis  joining at � - i ·  Ostium bursae a flattened funnel ,  tapering 

sharply at a little beyond i. 

LARVA : Not known . 

HOST PLAN'l' : Not known, but probably a moss . 

DISTRIBUTION (Fig . 279 ) :  Pre sently knovm only from Coromandel and South Auckland . 

Flight period November . 

MATERIAL EXAMINED : 7 m. 2 f .  

Tapu-Coroglen Road, 1 , 200 ft . ,  Coromandel :  2 m .  JFu (Holotype ) , 2 f .  HGY, 

(Allotype ) , 1 6 . 1 1 . 61+ , FRI , J . S . Dugdale . 

Te Aroha Summit , 3 ,200ft : 5 m. 23. 1 0. 67 ,ED ,J . S . Dugdale . 



RE.MARKS : Shares apomorphic characters with P. leucoxantha , and the Chine se 

species P.parthenie Blesz . 

Superficially quite like P .ephiphaea , an alpine species found in 

both the North and South Islands of New Zealand , and is further discussed in 

the remarks section on that species .  Easily distinguished on the genitalia 

characters in both sexe s . Externally the species are hard to separate ,  

although the forewing tornus is very obtuse in P.epiphaea and nearly a right 

angle in P .gurri . 

Pareromene leucoxantha (Meyrick ) comb . nov . 

Diptychophora leucoxantha Ivleyrick , 1 882 , New Zealand Journal of Science , Dunedin, 

·J , p .  1 86 .  

Diptychophora leucoxantha Meyrick, 1 883 , Trans . N . Z .  Inst . ,  1 5 ,  p .  1 5 .  

Holotype m .  in British Museum (Natural History ) labelled " L .  VTakatipu New 

Zealand , 2/1/81 , RWF. "  

EXTERNAL CHARACTERS ( Slide 72 ) :  Full description by Meyrick ( 1 883 ) , coloured 

illustrations by Hudson ( 1 928 , Plate XIX , figs . 1 6 ,  1 7  m . ) with abbreviated 

de scription. Eye nocturnal type , ferr.a.le frenulum triple , wing span 1 2  - 1 9  mm 

( both sexes ) .  The forewing colour is very variable , but it can usually be 

di stinguished from other species by its heart or kidney-shaped reniform stigma 

and the silvery veins in the subterminal region. 

MALE GENITAJ�IA ( Fig . 96 ) :  As for generic and species group de scriptions except 

for following details : Arrr.s of vinculum about � uncus ; saccus about % uncus . 

Juxta a diamond-shaped plate less than half as  wide as long , tapering more 

sharply posteriorly .  Co sta of valve with prong , but considerably anterior to 

tip of valvula . Total length of valve slightly more than aedoeagus . Uncus 

about i longer than gnathos ,  tapering , pointed , curved ventrad . Gnathos tapering , 

curved slightly dorsad apically . Aedoeagus tubular , tapering slightly apically ,  

a bout 2x uncus , length t o  med"ian breadth ratio about 9 :  1 , vd th a long cornutus 

rooted at about i reaching to near apex ; 8 elongate small cornuti also present . 
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FEIVIALE GEND�ALIA ( Fig . 1 80 ) : As for generic description except for following 

details : Anterior apophyse s about � posteriors . Ductus bursae about 4x 

length of anterior apophyse s ,  weakly chitinised to i and again from * to t, 

ductus seminalis joining at �- Ostium bursae a flattened funnel ,  No trace 

of a swelling in ductus bursae . 

LARVA: Not known . 

HOST PLANT : Not known , probably a moss . 

DISTRIBUTION (Fig . 280 ) : A common species in lowland and subalpine bush 

throughout the South Island of New Zealand , and in the North Island it has been 

taken in the Wellington district , on Mt . Ruapehu , and also on Mt . Egmont 

(T .H .  Davies ,  in litt . ) . I have not examined the se specimens but regard the 

record as reliable . I have taken the species in the Pouakai Range north of 

Egmont . Flight period November to early February . 

MATERIAL EX/I .. Mil'lED : 60 m .  1 6  f .  

Arthur ' s Pass : 1 3  m .  2 f .  2-9 . 2 . 26 , CM , s .  Lindsay; 

A .  Philpott ; 1 m.  28 . 1 2 . 31  ' CM , 2 f .  30-31 . 1 2 .40 ,  CM , 

Cass , Cant . : 1 m .  November 1 924- , CM , A. Tonnoir . 

Cawthron Park , Nel . : 1 m .  6 . 1 1 . 2 6 ,  ED , A .  Philpott . 

Dun Mt . Nel . : 1 m .  1 . 1 . 21 , 3 m .  2 f .  8 . 1  . 22 ' 2 m .  1 

ED , A .  Philpott . 

Forest Hill , Sthld . :  1 m .  29 . 1 1 . 1 5 ,  ED , A .  Philpott . 

Greenhill , Sthld . :  1 m .  1 6 . 1 2 . 1 3 ,  C�;: , G .V.  Hudson . 

Hump : 1 m .  1 f .  24 . 1 2 . 1 5 ,  DI.i, C .E . Fenwick.  

Karori , Well . : 1 m.  no date , ED , G .V .  Hudson . 

f .  

I:.ake Rotoit i :  2 m .  25 . 1 2 .  33 - 2 . 1 . 3lh Clvl , S .  Lindsay . 

Lake Rotoroa : 1 m . 1 f .  7 . 1  . 28 ,  ED , A . Philpott . 

1 m .  23 . 1  . 28 ' 

s .  Lindsay . 

8-29 . 1 2 . 25 , 

Longwoods : 3 m . 5 . 1 2 . 1 3 , ED , 1 m . 29 . 1 2 . 1 5 , ED , A .  Philpott . 

Manapouri : 1 m . 30 . 1 2 . ::22 , Cl\·:, S .  Lindsny . 

Mo.rio n ,  Otago : 1 f .  20 . 1 2 . 1+2 , m,I , G .  Howe s . 
Maruia Springs :  1 m .  3 . 1 . J+O , CM , S .  Lind.say . 

Milford Track : 4 m .  ALL , ALM , 2 f . , 26-30 . 1 2 . 20 : Dill , C .E .  Fenwick .  

Nt . Greenland , Vle stld . : 1 m.  1 2 . 1 . 31 , ED , E . S . Gourlay . 

Mt . Grey , Cant . :  2 m .  28-29 . 1 2 . 35 ,  CM , S .  Lindsay . 

Mt . Ruapehu : 1 m .  1 . f .  1 8 . 1 . 67 ,  GC , D • .J . Greenwood and D . E . Gaskin . 

ED , 

1 m .  24. 1 2 . 2 7 ,  



Nelson: 3 m .  6-9 . 1 2 . 20, ED , A.  Philpott . 

Otira : 1 m .  Dec .  1 91 1+ ,  m1 , G .V .  Hudson . 

Porirua : 1 m .  25 . 1 1 . 1 1 , CM , W .  Heighway . 

Pouakai Range , Tar . : 2 m .  6 . 1 1 . 66 ,  GC , D .E .  Gaskin . 

Table Hill , �thld . : 1 m .  29 . 1 2 . 03 ,  ED , G .V .  Hudson.  
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Waitati : 1 m . 1 2 . 1 2 . 1 6 ,  Dl\1, C . E .  Fenwick , 1 f .  1 8 . 1 2 . 1 6 ,  AM ,  1 f .  1 6 . 1 2 . 1 8 ,  AM ,  
C . E .  Clarke . 

Welline;ton: 1 m .  1 f .  HGP, no date , DM, G .V .  Hudson.  

We st Plains : 4 m. no date , ED , A. Philpott . 

Whiterock ,  Cant . :  1 m .  26 . 1 1 . 2 2 ,  CH, S .  Lindsay . 

REMARKS : Shares apomorphic characters with �gurri , and the Chinese species  

P . uarthenie Ble sz . 

The forewing pattern is very variable in this  species ,  although I 

have not detected any regionalism . A rather remarkable form has the forewings 

bright sulphur yellow with the reniform stigma still typically heart-shaped,  but 

purplish black . Yellow-orange and brown and the most common forewing ground 

colours , although greyish is not unknown and there are one or two specimens in 

New Zealand collections with a strong reddish tinge . The reniform stigma varie s 

in colour from white to purplish brown . I would sugge st that this spe cies 

might provide useful material for a long-term genetics experiment . The 

variation may be random , genetically controlled , or related to strain,s or 

discrete populations adapted to different foodplant spe cies in different habitats .  

Pareromene auriscriptella (Walker ) comb . nov . 

Eromene auriscripte_lla Walker 1 864, Li st of the Spe cie s of Lepidopterous insects 

in the c ollection of the British Museum , 30, p . 97_6 . 

Diptychophora auriscriptella Meyrick,  1 883 , Trans . N .z . Inst . ,  1 5 ,  p .  1 6 .  

Lectotype m .  ( Dr . S .  Ble szynski ) in British Museum (Natural History ) labe lled 

" New Zeal . 54 .4 . 11 

EXTEilliAL CHARACTERS (Slide 73 ) :  Detailed description by Meyrick ( 1 883 ) ,  coloured 

illustration by Hudson ( 1 928 , Plate XIX , fig . 37 f . ) with abbreviated description; 

photograph by Gaskin ( 1 966 , Plate 1 8 ,  fig . 5 )  and brief notes  ( p . 1 61 ) . �e 
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nocturnal type , female frenulum triple ; wing span 1 4 - 1 8  mm ( both s exe s ) . 

1v1ALE GENITALIA ( Fig . 97) : As for generic and spe cies group de scriptions except 

for following details : Arms o.f vinculum about e qual to uncus ; sac cus longer 

than uncus . Juxta a subhastate , spear-shaped plate . Costa of valve with prong 

reaching tip of valvula . Dorsal margin o f  costa including prong about 2�x uncus . 

Total length of valve about e qual to aedoeagus . Uncus longer than gnatho s ,  

tapered ,  pointed . Aedoeagus tubular , about 4x uncu s ,  length to median breadth 

rat io about 1 3 : 1 , apically truncate , with hooked ro se-thorn shaped cornutus 

below apex . 

FE��LE GENITALIA (Fig . 1 81 ) : As  for generic de scription except for following 

details : Anteri or apophyse s about � posteriors . Ductu s  bursae about 3�x length 

of anterior ap ophyse s ,  strong to .;- , with pouched sac-like pleated swell ing at 

base of thi s z one , ductus seminalis jo ining at �- O stium bursae a flatt ened 

funnel . 

LARVA : Not known . 

HOST PLANT : Not known , but probably a mo s s . 

DISTRIBUTION ( Fig . 280 ) : A common sp ecies in lowland and subalpine bush throughout 

the North and South I slands of Nev1 Zealand fror:1 Southland north to Te Aroha , also 

recorded from Great Barrier Island .  As well a s  the localit ie5 given below , I 

have been g iven records from Burge s s  Park ( New Plymouth ) , White Pine Bush and 

Little Bush ( both in Hawke Bay ) , (T .H . Davies , in litt . ) . Flight peri od 

November to March , with mo st specimens taken in November to early January , so 

poss ibly only one gene ration in mo st of the country per year . 

MATERJ.AL EXAMINED : 58 rn .  1 8  f .  

Akaroa : 2 rn .  De c .  1 924, CM , A .  Tonnoir . 

Aniseed Valley , Ne l . : 1 m .  3 . 1 2 . 24 ,  2 m .  8 . 1 2 .25 , ED , A .  Philpott . 

Blackmillar , Marl . : 1 m .  3 f .  26-29 . 1 2 . 29 ,  CH, S .  L indsay . 

Blue cliff , Sthld . : 1 f .  1 7 . 1 2 . 1 7 , ED , A .  Philpott . 

Carnpbell ' s  Hill , Well . :  1 f .  IGA , 7 . 1 2 . 1 3 ,  DM , G .V .  Hudson . 

Christchurch : 6 rn .  no date , CM , R .ltL l<'ereday . 

Claverley , Marl . : 2 m .  1 f .  27-29 . 1 2 . 32 , CM , S .  L indsay .  



Dun Mountain, Nel . :  3 m .  29 . 1 2 . 25 ,  ED , A .  Philpott . 

Hoon Hay , Cant . :  2 m .  Jan . 1 920 ,  1 m .  Mar. 1 920 ,  C£,I , S .  Lindsay . 

Y..arori , Well . :  1 m .  ALY, 3 . 1 . 1 897 , DM , G .V .  Hudson .  

Longwoods : 2 m .  1 f .  29 . 1 2 . 1 5 ,  ED , A .  Philpott . 

Monowai: 1 m .  2 1 . 1 2 . 1 4 ,  ED , A .  Philpott . 

Mount Grey , Cant . : 1 m .  Jan . 1 921 , CN , S .  Lindsay . 

Mount Ruapehu , 3 , 000 ft . :  1 m .  1 f .  1 8 . 1 . 67 , GC , D .E .  Gaskin. 

Mount Te Aroha : 1 m .  1 6 . 1 1  . 64,  FRI , J . S . Dugdale . 
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Nelson: 6 m .  2 f .  14-29 . 1 2 . 20 ,  1 m .  22 . 1 2 . 22 , 1 m .  1 f .  24. 1 1 . 25 ,  1 m .  9 . 1 2 . 27 ,  

ED , W . Heighway and A .  Philpott . 

Palmerston North: 1 m .  26 . 1 1  . 65 ,  GC , D .E .  Gaskin . 

Price ' s  Bush, Cant . :  1 m .  7 . 1 2 . 30 ,  CM, S .  Lindsay . 

Puhi-puhi , Marl . : 2 m .  1 f .  26-28 . 1 2 . 29 ,  CM, s .  Lindsay . 

Pukeatua Bush, Port Hills : 1 m .  28 . 1 : 27 , CM, s .  Lindsay .  

Sunnyside , Sthld . : 2 m .  1 f .  ED , 1 m .  �� '  DM , 20. 1 2 . 1 4. ,  

1'aki timu Mountains : 1 m .  28 . 1 2 . '1 2 ,  ED , A .  Philpott .  

Tautapere : 2 f .  1 8 . 1 2 . 1 7 , A�i, C .E .  Clarke . 

Tisbury : 1 m .  1 f .  3-1 1 . 1  . 1 2 ,  ED , A .  Philpott . 

Upper Iv1aitai , Nel . : 2 m .  26 . 1 1 . 23 ,  ED , E . S .  Gourlay . 

Wadestovrn , Well . :  1 m .  24 . 1 1 . 1 895 , DE , G .V .  Hudson . 

Wainuiomata :  1 m .  30. 1 2 . 1 900 ,  DM, G .V .  Hudson . 

Wellington : 2 m .  ALX , Dec .  1 888 , Dii , G .V .  Hudson. 

C .E . 

West Plains : 2 m .  1 f .  no date ,  DM, C .E .  Fenwick . 

Whakarerwarewa , Rotorua : 1 m .  1 4 . 1 1 . 60 ,  FRI ,  J . S .  Dugdale . 

Fenwick. 

¥lliangaparapara , Great Barrier Island: 3 m .  1 f. 1 5-1 6 . 1 1 . 50 ,  PDD , K.A . J .  Wise . 

REII'IARKS : This species has also been discu ssed briefly in the section on 

P . lenidelia . P . auriscriptella can be distinguished by its clear white cr e scentic 

stigma in the forewing disc . There is considerable variation in the strength of 

the silvery cross-line s in P . auriscrintella , but it can always be separated from 

the very similar P.holanthe� by its white stigma ; in P .holanthes the stigma i s  

represented by a pair o f  small black dots . 

The male genitalia labelled Diptychophora auriscriptella Walk . by 

Philpott ( 1 929 , fig . 5 )  are those of P .harrnonica , while those shown as  Diptychophora 

harmonica Meyr . ( 1 92 9 ,  fig . 1 7 ) are those of P. auriscrintella . 



Pareromene bipunctella (Walker ) comb . nov . 

Eromene bipunctella Walker , 1 866 ,  List of the Species of Lepidopterous insects 

in the collection of the British Museum , 35 , p. 1 761 . 

Diptychophora bipunctella (Walker ) Meyrick, 1 885 , Trans . N . Z .  Inst . ,  p .  1 7 , p .  1 32 . 

Holotype m .  in British Museum (Natural History ) labelled "New Zeal . 54·�· · "  

EXTERNAL CHARACTERS (Slide 74) :  Detailed description by Meyrick ( 1 885 ) , coloured 

illustration by Hudson ( 1 939 , Plate LVI ,  fig . 32 m . ) with abbre;iated description. 

Eye nocturnal type , female frenulum triple , wing span 1 5 - 1 7  mm ( both sexes ) . 

Can be separated from the externally very similar and closely related P.harrnonica 

by lacking metallic subterminal costa markings on the forewings and not having 

veins in subterminal forewing region marked with silver .  

MALE GENITALIA (Fig . 98 ) :  As for generic and species group descriptions except 

for the following : Arms of vinculum about � uncus; saccus slightly less  th�n 

uncus . Juxta an oblongate plate , less than half as  wide as long . Costa of valve 

with prong terminating well anterior of valvula tip , dorsal margin of costa a 

little less than twice uncus . Total length of valve about equal to aedoeagus . 

Uncus and gnathos tapered , pointed , equa.l in length . Gnathos curved slightly 

dorsad . Aedoeagus about 3� uncus ,  tubular , truncate ,  length to median breadth 

ratio about 9-1 0: 1 , with single stout cornutus behind apex . 

FE.!v!ALE GENITALIA ( J!'ig . 1 82 ) :  As for generic description except for the 

following : Anterior apophyses about � posteriors . Ductus  bursae about 3 - 3�x 

length of anterior apophyses , strong to *' w ith pleated swelling from * to � ' 

narrowing at �'  and widening slightly again towards corpus bursae , · ductus seminalis 

1 joining at 2 · Ostium bursae a flattened funnel .  

LARVA : Not lmown . 

HOST PLAJilT : Not known, but probably a moss . 

DISTRIBUTION (Fig . 281 ) :  Confined to Nels6n Province and southern part of the 

North Island to Palrnerston North and the Pohangina Valley (Ruahines ) . Frequents 



dense native scrub , apparently not a common spe cie s .  Flight period 

November , De cember . 

:MATERIAL EXAM:INED : 5 m .  1 f .  

Gollans Valley , Ne l . :  1 m .  ALJ ,  7 . 1 1 . 34 ,  DM , E . S .  Gourlay . 

Palmerston North:  1 m . 6 . 1 2 . 66 ,  GC , D . E .  Gaskin . 

Rbhangina Valley : 2 m .  ALH , 1 f .  IGG , 4. 1 2 . 29 , DM, G .V .  Huds on . 

Upper Maitai , Nel . : 1 m .  26 . 1 1 . 23 , ED , E . S . Gourlay . 

Wainuiomata : 1 f .  ALI , 31 . 1 2 . 05 , DM , G . V.  Hudson. 
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REMARKS : The exact identity of this spe c ie s  has been in considerable confusion 

in the past . Hudson ( 1 928 ) was not able to re cogni se the spe ci e s  from the 

de s criptions by Walker ( 1 866 ) and Meyri ck ( 1 885 ) ,  but hi s catalogue numbers related 

to the specimens in the Hudson collection show that he did not have .any sp ecimens 

of the true bipunctella at that time . In his lat er work ( 1 939 ) he was able t o  

give a re-de s cription and an illu strat ion from spe cimens taken i n  the Pohangina 

Valley . 

The male genitalia. shown by Philpott ( 1 929a ,fig . 1 0 )  as bipunctella 

are tho se of P . elaina , while those shown for elaina ( fig . 7 )  are unident if iable . 

Philpott doe s not actually figure the genitalia of P .  bipunctella . 

Pareromene harmonica (Meyrick ) c omb . nov . 

Di ptychophora ha.rmoni ea Meyrick , 1 888 , Trans . N . z . Inst . , 20, p . 71 • 

Lecto typ e m .  (Dr . S .  Ble szynski ) in British Museum (Natural History ) , labelled 

"Auckland New Zealand 22/1 2/85 . 11 

EXTERNAL CHARACTERS ( Slide 75 ) :  Detailed des crip tion by Meyrick ( 1 888 ) ,  coloured 

illustrations by Hudson ( 1 928 , Plate XIX , fig. 38 f ,  and Plate LII , fig .  30 f .  

( as bipuncte lla ) ) , with abbreviated de scription. Eye nocturnal type , female 

frenulum triple , wing span 1 3  - 1 8  mm ( both sexe s ) . Can be separated from 

P . bipuncte lla by having metallic markings on the subterminal costa of the forewing , 

and silvery markings on the ve ins in the subterminal region of the forewings . 

Mfi_LE GENITALIA (Fig . 99 ) :  As for generic and spe cies group de s cription except for 

the following : Arms of vinculum about e qual t o  or s lightly longer than uncu s ;  

saccus slight ly longer than uncus . Jtuta a quadrate plate tapering posteriorly , 
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dorsally concave . Costa of valve with slender prong terminating anterior 

to tip of valvula , and also with dorsal projection at about �;  dorsal margin 

of costa including prong about 2�x uncus . Total length of valve about equal to 

aedoeagus . Uncus and gnathos tapered , pointed ,  equal in length . Aedoeagus 

tubular , truncate apically , about L1.x uncus , length to median breadth ratio  

about 8 : 1 , with single large cornutus below apex . 

FE��LE GENITALIA (Fig . 1 83 ) :  As for generic description except for the 

follov1ing : Anterior apophyse s about i posteriors . Ductus bursae weak, about 

4x length of anterior apophyses ,  with swollen pleated pouch at about �' ductus 

seminalis j oining at about �. Ostium bursae a very slender funnel with a 

slightly strengthened constriction at about �' only slightly flared at mouth . 

LARVA : Not known . 

HOST PLANT : Not known , probably a moss . 

DISTRIBUTION ( Fig . 282 ) :  Probably throughout the North and South Islands of 

New Zealand from Auckland to Southla.nd in native lowland and subalpine bush.  

Flight period October to February , possibly two complete generations p er year . 

1�TERIAL EXP�INED : 38 m .  3 f .  

Arthur' s Pas s :  1 m .  25 . 1 2 .40 , crv; , S .  Lindsay . 

Claverley: 2 m .  28 . 1 2 . 32 - 3 . 1 . 33 ,  CM , S .  Lindsay . 

Dun Mt . Nel son: 1 f .  8 . 1 . 22 , ED , 1 m .  31 . 1 2 . 2 7 ,  ED , A .  Philpott . 

Gollans Valley , Nel . : 1 m . 1 1 . 1 1 . 1 9 ,  D.M , 1 m .  7 . 1 1 . 34 ,  DM , G .V . Hudson . 

Hump Range : 1 m .  23 . 1 2 . 1 3 ,  DM , C . E .  Fenwick. 

Karori , Well . :  1 m . no date , ED , 1 m .  IGD , 7 .2 . • 1 891 , DM , G .V .  Hudson. 

Lake Rotoroa : 4 m .  7 . 1 . 28 ,  ED , A . Philpott . 

Longwoods : 1 m . DM, 1 m . ED, 5 . 1 2 . 1 3 ,  C .E .  Fenwick.  

Manapouri : 4 m .  25-29 . 1 2 .22 , CM, S .  Lindsay . 

Milford Track: 2 m . 29-31 . 1 2 . 30, m: , C .E .  Fenwick. 

Mt . Grey , Cant . : 1 f .  8 . 1 . 29 , CM , W . Heighway . 

Mt . Ruapehu : 2 m .  1 0 . 1 .41 ,  m..r , G .V .  Hudson .  

Nelson : 2 m.  9-29 . 1 2 . 20 ,  ED , 1 m .  1 5 . 1 2 . 21 , ED , A .  Philpott . 

Pelorus Bay : 5 m . 1 f .  28 . 1 1 . 28 , ED , E .S . Gourlay . 

Pukeatua Bush , Cant . :  1 m .  1 2 . 1 . 30,  CM , 1 m .  29 . 1 1 . 32 , CM , S .  Lindsay . 



Waimarino : 1 f .  BLQ , 1 9 . 2 . 2 2 , A. � ,  C . E .  Clarke . 

Wainuiomata , Well . :  1 m . 25 . 1 2 . 1 5 , 1 m .  1 0 . 1 2 . 31 , m.i , G .V .  Hudson . 

Waioeka Gorge : 1 m .  9 . 1 0 . 64 , FRI , J . S . Dugdale . 

We st Plains : 1 rn . ALS , DM , 1 m .  ED , no date , C . E .  Fenwick . 

Whiterock , Cant . :  1 m . 26 . 1 1 . 22 , C:M , S .  Lindsay . 

Wilton ' s  Bu sh , Well . : 1 m .  21 . 1 1 . 28 , m: , G .V.  Hudson.  

REMARKS : P . bipunc tella share s apomorphic characters with P . auri script ella . 

It i s  worth noting again in t his section that the drawing of the 
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male genitalia of thi s species in Philpott ' s paper ( 1 929 a ,fig . 5 ) i s  labe lled 

D . auris crinte lla , and the genitalia drawing of t he latt er species is  labelled 

D . harmonica ( fig . 1 7 ) . 

SPECIES GROUP 5 • 

Frons plano convex . Apex of vinculum junct ion ( sa ccus ) dorsally 

cupped and rounded .  Uncus and gnatho s  s imple . Juxta an elongate plat e .  Uncus 

long ( about ± aedoeagus ) or short (much less  than ± aedoeagus ) , a cornutu s  or 

thorn permanently everted at apex of aedoe�gus , e ither dorsal or ventral . 

Group 5a . 

Long uncus . Signum pre s ent o n  corpus bursae of P . interrupta . No 

aedoeagal api cal sac . Ductus bursae with or withou t p ou ched sau . 

Group 5 b .  

Short uncus . No aedoeagal api cal sac . Ductus bursae with p ouched 

sac . 

Group 5c . 

Short uncus . Aedoeagal apical sac pre s ent . O sti olar stalked 

pouch present . 

1 

KEY TO MALE GENITALIA OF GROUP 5 :  

Uncus l ong , e qual to o r  more t han ± aedoeagus • 

Uncus sho rt , much le ss than � aedoeagus • • • 

2 Co sta of valve pronged ,  no dorsal pro jection on margin 

ante rior to p rong • • • 

(N . Z . Spp . ) 

• (�) • • •  2 

. (2.£,.2.£) . • 5 

• • • • interrupta 
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Such a dorsa.l pro j e ct i on pre sent . • • • . • . • • • • • • • • • • • 3 

3 Dorsal p ro j e ction on costa of valve large , at about % 

of dorsal margin from tip of prong , juxta hastate • • • • • elaina 

5 

Dorsal pro j e ction on c osta of valve a small bump or spur 

right at base of prong before t from tip of prong , 

juxta oblongate or su b-triangular • • 

Juxta oblongate 

Juxta sub-triangular , almost dolabrate 

. . 

• ( 5b ) • 

4 

lepidella 

helioctypa 

• • • • 6 Aedoeagal sac abs ent • 

Aedoeagal sac present • •  ( 5c ) • •  • 8 

6 Aedoeagus with pair of small dorsal apical thorns . • . . • ,Elaneto:ea 

Aedoe agu s  with single ventral apical thorn . . . . . . . - 7 

7 Juxta elongate , oblongate . . . . . . . . . . . . . . . . . . microdora 

Juxta short and broad , shie ld-shaped , with pos terior 

margin concave • • • • metallifera 

8 Costa of valve with apical prong , dorsal pro j e ct ion also 

pre sent , aedoeagal spur ventral . . . . . . . . . 

Costa with some form o f  apical prong , often very short and 

.12arorma 

blunt , aedoeagal thorn dorsal • • • . • • • • • • 9 

9 Costal prong e longate , aris jng from po sition about -t from 

tip of valvula . . . . . . . 

Prong short or very short , close to valve apex 

• •  epi:ehaea 

• • • • 1 0  

1 0  Costa developed only i nto a very short spur at about ± 
from valve apex,  aedoeagal sa c elongate • •  • • • • pyrso,Ehane s 

Co sta spur e anily vi sible at about 1 /5 from valve ap ex , 

aedoeagal sac subglobular holanthe s 

Pareromene elaina ( Meyrick) comb .no v .  

Di_e!;ychophora elaina Meyri c k ,  1 882 , New Zealand Journal of Science ( Dunedin ) , 

1 , p .  1 87 .  

Dipt.ychophora elaina Meyric k ,  1 883 , Trans . N . Z . Inst . ,  1 5 ,  p .  1 7 . 

Lectotype m .  ( Dr . S .  Bleszynski ) in Brit ish Mu seum (Natural Hi story) labe lled 

"Wellington , New Zealand 31/1 2/59" . 

EXTERNAL CI-T.ARACTERS ( Slide 76 ) :  Detailed de script ion by Meyrick ( 1 883 ) ,  

coloured i llustration by Huds on ( 1 928 , Plate XIX , fig .  31 f . ) with abbreviated 
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description, photograph and bri ef details by Gaskin ( 1 966 , Plate 1 8 ,  fig . 4 

and p .  1 61 ) .  Eye nocturnal type , female frenulum triple , wing span 1 2 - 1 6  mm 

( both sexes ) . At once separable from the superficially very similar P.parorma 

by lacking the line of terminal black dots characteristic of the forewing of 

the latter species . 

:MALE GENITALIA ( Fig . 1 00 ) : As for generic and species group description except 

for following detail � Arms of vinculum about � uncus ; saccus about i uncus . 

Juxta a hastate plate less  than half as wide as long . Costa of  valve produced 

posteriorly into a long prong extending just beyond tip of valvula , and with 

second projection dorsal at about � from base . Total length of valve about 

equal to length of aedoeagus . Uncus nearly straight , parallel-sided for most 

of its length , with rounded apex , slightly longer than gnathos .  Gnathos curved 

dorsad, parallel-sided for most of its length,  apically swollen and sharply 

pointed . Aedoeagus tubular, about 2x uncm , curved slightly ventrad , length 

to median breadth ratio about 9-1 0 : 1 , dorsal apex with straight spur and cluster 

of 6 - 5' ccrnuti of gradu <:ted s i z e  a b ou t i t s  bR. s e . In the body of the aedoEJagus 

are about 1 8  - 20 r:dcroscopic eJ.ongate cornuti ,  between .Jr and � in uneverted 

condition .  

FEl\11\LE GENITALIA ( Fig.  1 84 ) : As for generic description except for the 

following : Both anterior and posterior apophyse s very eloneate compared with 

other members of the genus in New Zealand . Posterior apophyse s almost as long 

as ductus bursae . Anterior apophyses  about i posteriors . Ductus bursae very 

slender , weak, with no trace of ostiolar swelling , ductus seminalis j oining at 

3 about a • 

EGG : Flattened ovoid , no ribs ,  with a microscopic hexagonal pattern , 0 . 32 - 0 . 34 

X 0 . 1 9 0 . 20 mm . Greenish white when first laid, turning orange after 24 - 36 

hours . Duration of egg stage at room temperature , not under controlled 

conditions ; 1 7  days ( October-November ) ,  20 days ( November-December ) . 
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LARVA (Fig . 224 , final instar ) : Final instar larva slender , 1 0  - 1 2 rnn , 

greenish grey with series of wedge-shaped marks between segments five and nine 

running dorsally down the back, the wedges cleft apically and facing caudad . 

Head dark brown with pale central streak . 

Meyrick , 1 883 ) . 

First described by Fereday ( in 

On prothorax : 12 dorso-cephalad of 11 , SV2 slightly dorso-cephalad of SV1 . 

Mesothorax and Metathorax : D2 longer than D1 , SD1 longer than SD2 , 11 dorsa­

caudad of 12 .  Abdominal segments : On A1 , 2 ;  SV2 dorsad of SV1 , SV3 , 11 

dorso-caudad of 12 , SD2 very sna ll , D1 longer than D2 . On A3 - 6 ;  SV3 dorso-

cephalad of SV2 , SV1 . 11 dorso-caudad of 12 . On A7; 11 dorso-caudad of 12 , 

SV1 ventre-caudad of SV2 . On A9 ; D1 , SD1 on separate pi::1acula . 

DURATION OF LARVAL Il\JSTARS : All larvae maintained on growing moss (Funaria 

hygrometrica ( ? ) )  in small containers , foodplant changed when necessary , few 

drops of water added every 2 days , at room temperature , conditions not controlled . 

Duration of instars as  follows : First instar : 9 - 1 1  days (December ) , 6 - 7 days 

( January ) ; Se cond instar : 5 - 6 days (December ) , 5 - 8 days ( January ) ; 

Third instar : 5 - 9  days (December ) , 7 - 8 days ( January ) ; :F'ourth instar : 

7 - 8 days ( December-January ) , 6 - 7 days ( January-Fe bruary ) ; Fifth instar:  

5 - 8 days ( January ) , 8 - 1 0  days ( February ) ; Sixth instar: 4 - 8 days ( January ) , 

6 days (February ) . 

1..1\.RVAL BEHAVIOUR : Make s fragile horizontal tunnels  through moss on logs and 

the soil , and was noted by Fereday ( in Meyrick ,  1 883 ) in moss on walls .  The 

larva can easily be seen through the thin walls of the tunnels ; it is sluggish 

during the day but feeds quite actively at night . When ready for pupation it 

constructs a rough cocoon of debris and soil particles held. together by silk 

among the roots of the foodplant . The final instar larva seals itself in this 

cocoon, which is  oval and about 0 . 8 cm long by 0. 5 cm vride , and enters a non­

feeding quiescent prepupal stage vvhich last s fr01:1 1 - 4 days before the final 

ecdysis .  
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HOST PLANTS : Not identified by Fereday ( in Meyri ck,  1 883 ) beyond " moss" . 

I have not found the larva dur ing the course of this study in the wild ,  but 

previou sly found it at Karori in 1 963 feeding in moss on two fallen logs a nd 

t he soil around the m ,  which was als o t hickly covered with mo ss . Unfortunately 

at that t ime I did not ascertain the spe cies . In captivity the larva feeds 

readily on }\lnaria hygrometric a ,  and a number o f  other specie s which I have not 

b e e n  able to identify .  

PUPA : Shining golden brown , slender ,  about 6 nun long . Spiracle s  dark , 

abdominal setae micro s copic except on crema ster , where they are long and 

relatively thi ck . Duration of pupal st age 8 - 22 days . 

DISTRIBUT ION ( Fig . 283 ) : This speci
.
es  has a northern b ia s sed distri bution in 

the S outh Island of New Zealand , being absent from South1and , and I know of only 

one re cord south of about the latitude of Mt . Cook and Chri st church , a single 

specimen take n in Dunedin . In the North Island it i s  the most common spe cies 

of PareromenE� in lowland bush , although not yet recorded from Hawke Bay di stri ct 

( T . H . Davi es : pers . comrn . ) . Records in the North Island extend to  Waitangi in 

t he north and Rotorua . Flight period O ctober t o  March , two comp le t e  generations 

per year . 

MATERH.L EXAMINED : L�O m .  30 f .  

Alford Fore st : 1 m .  4.2 . 28 , CU , S .  Lindsay . 

Auckland : 1 m .  1 92 9 ,  ED , D .A .  Milligan . 

Blackmillar , Marl . :  1 f .  28 . 1 2 . 27 , Ci•fl , S .  Lindsay . 

Christchurch : 6 m .  3 f .  no date ,  1 m .  Jan . 1 875 , CM , R .W . Fereday . 

Clave rley : 1 m .  27 . 1 2 . 32 , Ci':! , S .  Lindsay . 

Dunedin: 1 m .  30 . 3 . 1 902 , ED ,  G . V. Hudson .  

Dun Mt . ,  Ne l . : 1 f .  14 . 1 . 26 , ED ,A. . Philp ott . 

Eglinton Vall ey : 1 m .  31 . 1 2 . 20 , DH , C . E .  Fenwic k .  

Flora Camp , Mt . Arthur , Ne l . : m . 24 . 1 . 24 , Ci' i ,  S .  Lindsay . 

Governor' s Bay , Chr istchurch : 1 m .  1 f .  1 8-1 9 . 1 1 . 22 ,  CM, S .  Lindsay . 

Hoon Hay , Cant . : 1 m .  1 . 1 2 . 23 , c,.: , S .  Lindsay . 

Karori ,  We ll . :  2 m .  ALB , 1 f .  Jan .  1 884 , 1 f .  Dec . 1 909 , 1 f .  AL�, Jan .  1 91 5 ,  

DM , G .V .  Hudson. 



Lake Rotoroa : 1 f .  1 5 . 3 . 31 , C�,; , Vi . Heighway. 

Lee s  Valley , Cant . :  1 m .  9 . 2 . 29 , CL! : S .  Lindsay . 

Makara : 1 f .  5 . 1 2 . 23 ,  DM , G .V.  Hudson . 

Maruia Springs : 1 f .  5 . 1  .40 , CI.l, S .  Lindsay . 

Mt . Cook: 1 m .  4 . 1 . 29 ,  ED , A .  Philpott . 
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Mt . Grey , Cant . :  1 f .  1 2 . 1 1 . 23 , 1 f .  23 . 2 . 24 , 1 m .  1 7 . 1 1 . 29 , CM, S .  Lindsay .  

Mt . Ruapehu : 1 m .  ALC , 4. 1 . 22 ,  m1 , C . E .  Fenwick; 1 m .  1 8 . 1 . 67 ,  GC , D .J .  Greenwood .  

Nel son :  2 m . 8 f .  5-8 . 1 2 . 20, 1 m .  29 . 1 1 . 21 , 1 m .  1 . 3 . 24, 1 f .  23 . 1 2 . 25 , ED , 

A .  Philpott . 

New Creek , Mt . Cook: 1 m . �- . 1  . 29 , ED , A .  Philpott . 

Palmerston North : 2 m .  1 f .  1 -3 . 1 1 . 66 ,  1 m ;  1 · f' .  1 5 . 1 1 . 66 ,  GC , D .E . Gaskin .  

Price ' s Bush, Cant . :  1 f .  25 . 1 2 .42 , C�,I , S .  Lindsay . 

Puhi-puhi River , Marl . :  6 m .  1 f .  26 . 1 2 . 29 - 6 . 1 . 30 ,  CM, S .  Lindsay . 

Wainuiomata : 1 m .  AL.l1. , 28 . 1 2 . 25 , DM , G .V .  Hudson. 

Waitangi : m .  23 . 1 0 . 63 , FRI , J . S .  Dugdale . 

Wellington: 1 m .  1 5 . 2 . 1 868 , CM, R .W .  Fereday;  1 f .  Nov . 1 898 , DM , 2 m .  Dec . 

1 904 - Jan . 1 905 , ED , 1 f .  9 . 1 . 24. , Dl\1 , G .V.  Hudson .  

Whakarewarewa , Rotorua : 1 f .  ALF , 3 1 . 1 0 . 63 , FRI , "R .H .M . " 

Vlilton1 s Bush, Well . : 1 m . 21 . 1 2 . 28 , DM, G .V.  Hudson; 1 f .  30 . 1 2 . 37 ,  C.M , 

S .  Lindsay . 

REMARKS : Perhaps the most divergent member of Group 5a , e specially in the great 

elongation of the apophyses  in the female genitalia . Although superfic ially veFJ 

similar to P .parorma , P. elaina is  not clo sely related to it , and the forewing 

pattern similarity is  clearly a case of convergence . The two species  can be 

easily separated by the very distinct differences in the genitalia of both sexes 

( see figs . 1 09 , 1 92 parorma ; figs . 1 00 ,  1 84 ,  elai�) . 

Philpott ( 1 929a ) shows a serie s of drawings of the male genitalia of 

this genus , but the species are hopelessly confused, as  in Orocrambus/Crambus 

in the same pape� . His fig . 1 0  labelled D . bipunctella shows the male genitalia 

of  Pareromene elaina , clearly recognisable by the hastate juxta . His fig . 1 7  of 

D .harmonica actually shows the male genitalia of P .auri scriptella ; the genitalia 

of the real P . harmonica are in fact labelled P .auriscriptella ( fig . 5 ) .  He doe s  

not actually figure the genitalia o f  the rare P. bipunctella . What is  repre sented 

by fig . 7 labelled D . elain�, I cannot tell , possibly it was a specimen of 



P. ch�ysochyta,  although the juxta is  the wrong shape . The slide in the 

Philpott collection on which the drawin� was presumably based has nothing 

on it . 

Pareromene helioctypa ( Meyrick) comb . nov . 
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Diptychophora helioctypa MeyTick , 1 882 , New Zealand Journal of Science ( Dunedin) , 

1 ' p .  1 87 .  

Diptychophora helioctypa .Meyrick ,  1 883 , Trans . N . Z . Inst . , 1 5 ,  p .  1 7 .  

Lectotype m .  ( Dr .  S .  Ble szynski ) in Brit�sh Museum (Natural History ) labelled 

" L .  Wakatipu New Zealand /l/81 RWF" . and "N. Zealand , 96 . 1 82" . 

EXTERNAL CruL�CTERS ( Slide 77 ) :  Detailed description by Meyrick ( 1 883 ) , 

coloured illustration by Hudson ( 1 928 , Plate XIX ,  fig . 39 f . ) with abbreviated 

description. Eye nocturnal type , female frenulum triple , wing span 1 2  - 1 6  mm 

( both sexe s ) .  Forewines relatively more narrow than in any other New Zealand 

member of the genus , usually with white comma-shaped reniform . Distinguishable 

from the externally similar P . chrysochyta by the shape of the second line , which 

is single and serrate in helioctypa , double and waved in chrysochyta . 

MALE GENITALIA ( Fig . 1 01 ) : As for generic and species group description except 

for the following : Arms of vinculum about .;- uncus ; saccus also about .;- uncus . 

Juxta a sub-triangular, almost dolabrate plate ,  dorsal surface concave . Co sta 

of valve with strong prong and a short spur at the base of the prong on the dorsal 

margin,  latter about 1 �  uncus . Total leneth of valve about equal to aedoeagus . 

Uncus slightly longer than gnathos ,  both tapering , nearly parallel-sided for 

most of their length , pointed , uncus curved ventrad, gnathos dorsad . Aedoeagus 

tubular , apically tapered , about 1% uncus , length to median breadth ratio about 

1 0-1 1 : 1 ,  line of about 60 small cornuti present , and also straight ventra-apical 

thorn directed anterio-ventrad . 

FEMALE GEl'HTALIA (Fig . 1 85 ) :  As for generic description except for the following : 

Anterior apophyses about equal to posteriors . Ductus bursae strong to .;- ,  about 

2tx length of anterior apophyse s ,  with pleated swelling at .;- , ductus seminalis 



3 joining at -;;;� . O stium bursae a flattened funnel . 

, LARVA : Not known . 

HOST PLANT : Not known, probably a mos s .  

DISTRIBUTION (Fig . 284 ) : Throughout the South Island of New Zealand in 

native lowland and subalpine forest , from Tasman Mountains to Southland . No 

North Island records . Flight period late November to mid-February. 

MATERIAL EXAMINED : 69 m .  9 f .  

Arthur ' s Pas s :  1 f .  3 1  . 1 2 .40, CM , S .  Lindsay . 

Bold Peak: 1 f .  2l1 - . 1 2 . 1 3 ,  DH , C .E .  Fenwick. 

Central Otago : 1 m. no date , ED , A. Philpott . 

Claverley, Cant . : 

Cobb Valley , Nel . :  

2 f .  25 . 1 2 . 32 - 1 . 1 . 33 , C1•.1 , S .  Lindsay. 

5 m .  1 f .  9 . 1 2 . 22 ,  ED , A .  Philpott . 

Drayton Station, Cant . :  1 m . Jan . 1 877 , CM, R .W . Fereday . 

Eglinton: 1 m .  1 1 . 1 2 .44-,  DM, G .  Howes .  

Franz Josef : 1 m .  3 . 1 ? . �, FRI , J . S .  Dugdale . 

Glen Tui : 4 m .  1 f .  28-30 . 1 2 . 21 ,  CM , S .  Lindsay.  

Greenhills , Dunedin: 1 m .  3 . 1 2 . 1 6 ,  ED , C .E .  Fenwick. 

Homer:  3 m .  23 . 1 2 .41 , D.M , J .T .  Salmon . 

Horseshoe Lake , Cant . :  2 m .  29 . 1 1 . 24 ,  ED , C?vl , 1 m .  7 . 1 . 28 ,  CM, Lindsay . 

Kinloch: 1 m .  2 . 1 . 1 881 , CM , R .W . Fereday . 

Lake Moana : 1 m .  1 6 . 1 2 . 35 , CNI, A .  Tonnoir . 

Lake Tekapo :  8 m .  23 . 1 2 . 28 ,  ED (4 ) , C�i ( l+ ) ' 
Marion :  1 m .  1 . 1  -43 ' DM, G .  Howes .  

Maruia : 2 m .  5 . 1 .40, CM , s .  Lindsay . 

s .  Lindsay . 

Milford Sound : 4 m .  ALV , 20. 1 2 .43 , Dhl , J .T . Salmon 

Milford Track: 1 m .  30. 1 2 . 20 , DM, C . E .  Fenwick. 

Mt . Cook: 2 m .  ED , 1 m .  D.iVI ,  1 f .  CM , 3-9 . 2 . 29 , A .  Philpott . 

Mt . Greenland , 2 , 500 ft . :  1 2  m .  6 . 1 . ll-3 , ED , E . S .  Gourlay . 

Mt . Grey : 2 m . Jan . 1 921 , CM , S .  Lindsay . 

New River ;  1 m . no date , ED , A .  Philpott . 

North Lake Mavora : 2 m .  1 . 1 .40 , DM, G .  Howe s .  

Paradise : 5 m .  ALW , 4 . 1 . 1 6 ,  DM, C .E .  :B'enwick.  

Queenstown: 1 f .  HGZ , 1 8 . 2 . 1 3 ,  DM , G .  Howes ;  1 f.  4. 1 . 20 , AM ,  C .E .  Clarke ; 

5 m .  2 .f .  1 8-20 . 1 2 . 23 ,  ED , G .  Howes .  

Seaward .Moss : 1 m .  m.1, 1 m . ED, no date , A .  Philpott . 

Traill' s, Otago : 2 m .  29 . 1 2 . 1 3 , ED , G .  Howes . 

West Plains : 1 m.  no dat e ,  ED , A .  Philpott . 
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Whiterock, Cant . : 1 m .  1 f .  26-28 . 1 1 . 22 , CM , S .  Lindsay . 

Wyndham: 1 m .  5 . 1 2 . 1 4 , ED , G .  Howes .  
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REMARKS : Share s apomorphic genitalial characters with P .lepidella and P . elaina . 

Although the wing shape is very characteristic once one knows the 

genus , this specie s is extreme�y variable in forewing pattern , in fact it might 

be true to say that no two specimens are exactly alike . In fact the colour can 

range from almost uniform dark brown to a smudgy reddish yellow, with all discrete 

markings lost in both these conditions . The white comma-shaped reniform stigma 

i s  a good character in 90% of all specimens , but if there is any doubt then 

examination of genitalia will quickly confirm the identity .  

Pareromene interrupta (Felder ) comb . nov . 
�eiJt.- � .. .t Ro� �"�..ftf1 

Crambus interruptus Felder ,  1 875 , [Reise der Novara , Lepidoptera , 5 ,  pl.  cxxxv, fig . 1 5  

Diotychophora astrosema Meyrick,  1 883 , Trans . N . Z . Inst . , 1 5 ,  p .  1 3 .  

Di ptychophora interrupta ( Felder ) , Meyrick,  1 885 , Trans . N . Z . Inst . 1 7 , p .  1 30 .  

Holotype m .  i n  British Museum (Natural History ) labelled "Novara cxxxv f .  1 5  

Crambus interruptus ,  N . Seeld . m . 11 

Holotype m .  in Brit ish Museum (Natural History ) la.belled 11 Christchurch, R .W .F . ,  

2 7 . 1 . 1 873" , "Diptychophora atrosema Meyr . "  

EXTERNAL Cli.ltRACTERS ( Slide 78 ) : Detailed description by Meyrick ( 1 883 , as 

D .astrosema , a designation later altered by the same author in 1 885 ) , c oloured 

illustration by Hudson ( 1 928 ,  Plate XIX , fig . 1 3  m . ) with abbreviated des cription. 

Eye nocturnal type , female frenulum triple , wing span 1 6 - 22 mm ( both sexes ) . 

Easily separated from all other New Z ealand members of the genus by the Y-shaped 

reniform . 

MALE GENITALIA ( Fig .  1 02 ) :  As for generic and species group description except 

for the following : Arms of vinculum about � uncus ; saccus about i uncus . 

Juxta a quadrate plate medially less  than half as wide as long . Costa of valve 

developed into a prong , dorsal margin including prong 1ix uncus . Total length 

of valve slightly less than aedoeagus . Uncus parallel-sided for most of  its 

length, curved 
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ventra�, pointed, slightly longer than gnathos . Latter tapered, pointed , curved 

slightly dorsad . Aedoeagus tubular , twice uncu s ,  length to median breadth 

rat io. · 7-8 : 1 , 80 - 1 00 microscopic cornuti from i to �' ventral lip of 

aedoeagus with a st caight thorn directed anterio-ventrad . 

FEMALE GENITALIA (Fig . 1 86 ) : A s  fo r· f,Cme ric de s cription exc:.-;pt for the following : 

Anterior apophys e ::;  a bot 1t �- po s t e ri o rs , J.uc tus burs:o c tt bout �-\x l ength of  a.nterior 

seminali s jo:i. r..ing 2.t about �- S:Ln_gle large star-shaped signurn on coq::.u:.:; l.n_.r:::.:" e . 

Not known, proba bly a mo::. s . 

DI2�?..IEUTION ( Fig . 285 ) :  Lowland o.nc1 s u ba lr; ine native bush throughout t he S outh 

Island of New Zeal and from the Tc. :.>@an I.Iountair..s t o  Southland , in the North Islond 

s o  f<J r only known frow I.lt . Ruapchu and the Wellington area . Flight peri o d  

O ctober t o  March, probably two generati ons per year . 

MAT:J:<�IP..L EXAMIKED : 51 m .  1 3  f.  

Akaroa : 1 m .  De c . 1 924 , CM , A . Tonnoir . 

Ani se ed Valley , Nel . : 1 m . 8 . 1 2 . 25 , ED , E . S . Gourlay.  

Arthur' s Pass : 1 m .  9 . 2 . 26 , C!,f , S .  Lindsay , 1 m . 2 f .  23 . 1 . 28 , ED , A.  Philpott .  

Cawthron Park; Ne l . :  1 f .  6 . 1 ·1 . 25 , ED , E . S .  Gourlay . 

Flora Range : 1 m . 22 . 2 . 24 , ED , A .  Philpott . 

Homer : 1 m .  IFU , 1 f .  IFI' , 1 . 1 .�-3 , DA'i , 1 m .  IFR, IFS , 23 . 1 2 .�-3 - 1 . 1 .44 ,  D1l, 

G .  Howes .  

Hoon Hay , Cant . :  1 m .  1 0 . 1  . 2 5 , CM , S .  Lindsay . 

Lake Rotoiti :  1 m .  31 . 1 2 . 35 ,  C!.i , S .  Linds ay . 
Lake Wanaka : 1 m .  no date , ED , A .  Philpott . 

Leihfield : 2 m . IFO , n,P f .  IFii , 3 . 1 2 . 1 5 -
__ 

, 1 . 1 . 1 6 ,  DM , 

1 7 . 1  • 1 6 , ED : A .  Philpott ; 1 f .  20 . 1 . 1 6 , AM, C .E . Clarke . 

Mt . Arthur : 1 m .  no date , ED , G . V .  Hudson . 

C .E .  Fenwick, 1 m .  

Mt . Cook: 1 2  m. ED , 5 m. CM, 21 . 1-2 . 28 . - 3 . 1 . 29 , A .  Philpott ; 1 f. IFQ , 8 . 2 . 2 9 , 

DM , C . E . Fenwick. 

Mt . Ruapehu : 1 f. 1 8 . 1 . 67 ,  GC , D . E . Ga skin.  

Nelson :  1 f. 28 . 1 . 1 870 , CM, R .W . Fereday , 1 m .  1 7 . 3 . 2 2 , ED , A. Philpott . 

Okut i Valley ; 1 f .  28 . 1 . 33 , c��I , S .  Lindsay . 



Otira : 1 m . IFL , Dec . 1 900 ,  DM, G .V .  Hudson; 1 m .  20 . 2 . 27 , Civi , S .  Lindsay . 

Pelorus Bay : 5 m .  28 . 1 1 . 28 , ED, S .  Lindsay. 

Pric e ' s Bush , Cant . :  1 f .  1 8 . 1 2 - 32 , 1 m .  27 . 1 2 .42 , CM , S .  Lindsay . 

Sentinel Rock, Franz Josef: 2 m .  1 f .  IGF , 3 . 1 2 . 64 ,  FRI , J .S . Dugdale . 

Sleepy Bay , Banks Pe.nin: 1 m .  26 . 1 1  - 38 '  Cl•:I , s .  Lindsay . 

Table Hill , Sthld . :  1 m .  29 . 1 2 . 1 3 ' ED , A.  Philpott . 

Upper Ma.itai ,  Nel . :  3 m .  26 . 1 0 . 25 ,  ED , E . S . Gourlay . 

Waiho R ,  Vlest . : 1 m .  27 . 1 2 . 39 , CJ.:I , S .  Lindsay . 

Wainuiomata : 1 m .  IFM , 5 . 1 2 . 1 898 , D�1 , G .V .  Hudson . 

Waitati :  1 m .  25 . 1 2 . 1 5 ,  ED , A .  Philpott ; 1 m .  3 0 . 1 . 1 8 ,  CM, S .  Lindsay, 1 f .  

1 8 . 1 2 • 1 9 , AM ,  C • E . Clar ke . 
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RE�Ltill.KS : Not as  variable as  many other New Zealand members of the genus , and 

always recognisable by the Y-shaped reniform . Moderately close to P . lepidella 

and P . helioctypa , but shares apomorphic characters with the related Asiatic 

species P.vermeeri and P . copernici . 

The genitalia labelled D . interrupta in Philpott ' s paper ( 1 929 fig .  1 3 )  

are those of P. selenaea , while those labelled D . selenaea ( fig . 1 4 )  are those of 

interrupta . 

Pareromene lepidella ( '-Nalker)  comb . nov . 

Eromene lepidella Walker ,  1 866 , List of the speci es  of Lepidopterous insects in 

the collection of the British Museum, 35 , p. 1 761 . 
FciJ.t• o•t Rojt .. � o·fe.(, Lepicl•p�t.-q , 

Crambus gracilis Feldery, JReise der Novara ,J. 5 ,  pl . cxxxvii , fig . 26 . 
li75 

Diptych�l]ora lcpidella (Walker) Meyrick, 1 883 , Trans . N . Z . Inst . ,  1 5 ,  p .  1 4 . 

Lectotype m .  ( Dr .  S .  Ble szynski ) in British Museum (Natural History)  labelled 

"Auckland N .  Zeal . 60 . 73 . " ( ex abdomen) . 

Holotype m .  in British Museum (Natural History ) labelled "Novara CXX.XVII ,  f .  26 . 

Crambus g:racilis m. N .  Seeld . F. & R . "  

EXTERNAL CHARACTERS (Slide 79 ) :  DetaHed de scription by Meyrick ( 1 883 ) ,  coloured 

illustrations by Hudson ( 1 928 , Plate XIX , figs . 1 4 ,  1 5  f . ) with abbreviated 

description . Eye nocturnal type , female frenulum triple , wing span 1 4  - 1 8  mm . 

( both sexe s ) ;  Usually easily separated from P.holanthes by the silver reniform 

( two black dots in holanthes )  and from auriscriptella by the single brown serrate 
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fir::;t line ( double and waved in auris cripte lla � 

:MALE GENITALIA ( :F'ig . 1 03 ) : As for generic and spe cie s  group description except 

for the follov1ing : Arms of vinculum about � uncus ; sac cus slightly le s s  than 

1 2 uncus . Juxta an oblongate plate about third a s  wide as  long . Costa of valve 

drawn into strong prong , with short dorsal spur at base of prong , dorsal margin 

of costa about 1 ix  uncus . Total length o f  valve about tr aedo eagus . Uncus and 

gnatho s  e qual in length , parallel-sided for most of the ir length , uncus curved 

slightly ventrad , gnathos straight but curved sharply dorsad at apex , po inte d . 

Aedoeagus tubular ,  tapering to apex , curved ventrad , 1 �x uncus , length t o  median 

breadth rati o  about 1 1 -1 2 : 1 , wi th group
. 

of 7 - 1 0  small elongate cornuti b etween 

apex and � ' ventral Hp of aedoeagus with straight thorn directe d  ant erio -ventrad . 

FEMALE GENITALIA ( Fig . 1 87 ) : As for generic de s cription except for the following : 

Anterior apophyses about i posteriors , du ctus bursae about 5x length of anterior 

apophyse s ,  strong to -§- ,  with swollen and horizontally pleated pouch at 1, ductus 

seminalis j oining at � . Ostium bursae a flattened funnel .  

LARVA : Not known . 

HOST PLANT :  Not known , probably a moss . 

DISTRIBUTION (Fig . 286 ) : Common in lowland and subalpine native bush in the 

S outh Island of New Zealand , less common in the North Island; re corded from 

Auckland and Castlepoint on the Wairarap a. c oast . Flight p eriod November t o  

Fe brua�J .  

:MATERIAL EXAMINED : 49 m .  1 4  f .  

A '  Bay , Dunedin : 5 m . ALP, 1 f .  30 . 1 1 . -1 6 . 1 2 . 1 3 , DI.i, C .E . Fenwick . 

Caple ston: 1 f .  22 . 1 . 5 7 ,  ED , E . S .  Gourlay . 

Ca stlepoint , Wair . :  3 m .  25 . 1 2 . 63 ,  GC , K . Maynard , D . E .  Gaskin. 

Christ church : 5 m .  no date , C�i , R .W .  Fereday . 

Claverley , Cant . : 1 f .  31 . 1 2 . 32 , CAi , S .  Lindsay . 

Dunedin: 1 m .  3 . 1 2 . 1 3 , 1 m .  ALK , 28 . 1 1 . 1 4 ,  1 m .  20 . 1 2 . 1 6 , D?l! : C . E .  Fenwic k ,  

1 f .  2 1  • 1 • 20 , Alii , C .E . Clarke . 

Evansdale , Otago : 1 f .  1 . 1  . 1 6 ,  All! , C . E . Clarke . 



Glen Tui : 1 m .  28 . 1 2 . 21 , C�I , S .  Linclsay . 

Hermitage , .Mt . Cook: 1 m. Feb . 1 888 , Gill , R .W . Fereday . 

Hoki tika : 1 m .  1 • 1 2  • 29 , CM , S .  Lindsay. 

Hor1er : 1 m. 23 . 1 2 .41 , DA! , G .  Hovre s .  

Kaikoura : 1 m .  no date , ED , A .  Philpott . 

Kamaeranga State Forest : 1 m .  9 . 1 1 . 63 , FRI ,  P .  Crowhurst . 

Kinloch: 1 m .  3 . 1 . 1 881 , CM, R .W . Fereday . 

Lake Rotoroa:  1 m .  7 . 1 . 28 ,  ED , A .  Philpott . 
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Lloyd Cottage , Christchurch : f . 9 . 1 . 1 865 , 1 m .  1 0 . 1 2 . 1 866 ,  CM, R .W . :B'ereday . 

Maruia : 1 m .  3 . 1 .40, CM, S .  Lindsay . 

Mt . Cook: 1 f .  31 . 1 2 . 25 , C!vi , S .  Lindsay . 

Mt . Grey: 3 m .  Jan .  1 921 , CH, S .  Lindsay ; 1 f .  6 . 1 2 . 24,  ED , V'/ . Heighway ; 2 m .  

28 . 1 1 . 24,  2 m .  1 f .  1 5 . 1 2 . 29 , CM ,  S .  Lindsay . 

Nev1 Creek:  1 m .  24. 1 . 29 ,  ED , A .  Philpott . 

Paradise Bay , Bank' s Penin . : 1 f .  Dec .  1 933 , Cl1i , S .  Lindsay . 

Puhi -puhi , Ka ikoura : 1 f .  25 . 1 2 .  29 ,  C�,J , S .  Lindsay . 

Riwake. : 1 f .  1 5 . 1 1 . 28 ,  ED , A . Philpott . 

Stuart ' s Gully : 1 m .  Nov . 1 91 9 ,  1 m .  Dec . 1 920,  CM , S .  Lindsay . 

Sunnyside , Sthld . : 1 m . 20 . 1 2 . 1 1 ,  ED , A .  Philpott . 

Ti�.bury : 1 f .  no date , ED , A .  Philpott ( ? ) ,  1 m .  22 . 1 2 . 1 2 ,  1 m .  1 6 . 1 . 2 2 ,  ED , 

A .  Philpott . 

Tra ill ' s Stbld . : 2 m . 29 . 1 2 . 1 3 ,  ED , C .E .  Fenwick . 

Upper Maitai ,  Nel . : 5 m .  26 . 1 1 . 23 , ED , E .S .  Gourlay . 

Upper Marawhaiti , .Maimai : 1 m .  30 . 1 1  . 64 ,  FRI , J . S .  Dugdale . 

Waihi Gorge : 1 m .  3 . 1 . 41-r- , Cl� , S .  Lindse.y . 

VTest Plains : 2 m .  ED , 1 f .  HGL , DM, no date , A .  Philpott , G .  Howe s . 

REMARKS : Variation in the forewing pattern of P. lepidellCJ is  generally limited 

to greater or le s ser a.mounts of blackish or brown clouding between the first and 

subterminal line s .  Thi� clouding never obscure s the reniform stigma , although 

this may be very indistinct in very pale specimens . 

Pareromene metallifera (Butler ) comb . nov . 

Eromene metallifera Butler , 1 877 , Proc . z ool . Soc . Lond . , 1 877 , p .  401 , pl . xliii , 

fig . 1 1  . 

Diptvchophora metallifera (Butler ) , Meyrick, 1 883 , Trans . N .Z . Inst . ,  1 5 , p .  1 5 .  

Lectotype m .  (Dr . S .  Ble szynski ) in British Museum (Natural History ) , labelled 

"N .  Zeal .  77 . 34 ;  Eromene metaJ.lifera Butler Type . "  



EXTERNAL CHARACTERS ( Slide 80 ) :  Detailed de scription by Meyri ck ( 1 883 ) , 
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coloured i1lu strations by Hudson ( 1 928 , Plate XIX , figs . 32 , 33 f . ) with 

abbreviated de scription.  Eye nocturnal type , female frenulum triple , wing span 

1 8 - 21.;. mm ( both sexe s ) .  Ve nation, fig . 26 . Most spe cimens at once re cognisable 

by silver kidney-shaped reniform and the bright orange ground c olour of the fore -

wings , although t h e  d i s c  is often clouded with blackish . 

most New Zea land members of the genus . 

A larger spe c i e s  than 

1v1ALE GENITALIA ( Fig . 1 (4.) : .As for generic and species group des cription wit h 

the exception of the following : Arms of vinculum e qual to uncus ; saccu s  slightly 

longer than uncu s . Juxta a concave shie ld-shaped plate . Co sta of valve drawn 

into a prong , dorsal margin including prong 2x uncus . Total length of valve a 

little le s s  than aedoeagus . Uncu s slightly l onger than gnatho s ,  tapere d ,  pointed , 

curved ventrad . Gnathos tapered , pointed , curved dorsad . Aedoeagus tubular , 

curved strongly ventrad, about 3�x uncus , length to median breadth ratio about 

7-8 : 1 ,  without cornut i , ventral l ip of apex with large straight spur directed 

anterio-ventrad . 

F'EfiiALE GENITALIA ( Fig . 1 88 ) :  As for generi c de scription except for the following : 

Anterior apophy se s  almo st e qual t o  po steri ors , du ctus bursae strong to i , with 

o st iolar p ouched swelling at about ±, ductus s eminalis j oining at about � . 

bursae a flatt ened furmel . 

EGG : Not de s c ribed by Hudson ( 1 928 ) .  

O st ium 

LARVA : Figured
. 

in colour by Hudson ( 1 928 , Plate III,  fig . 1 ) . De s cribed by that 

author as stout , shiny and glassy-looking , dull brovmi sh green with head and 

p rothorax brormish black , with a double seri e s  of brownish tubercle s with a black 

bristle on each segme nt . Length g iven in illustrat ion is 1 5  mm . 

HOST PL.Pl,JT : Moss ( Hud.son , 1 938 ) ,  specie s not g ive n .  Larva de scribed a s  feeding 

a ctively in tunnels through wet moss on logs and stones in forest . 

PUPA : Not de s cribed by Hudson ( 1 928 ) . 
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DISTRIBUTION ( Fig . 287 ) : Lowland a no. subalpine ne.t i ve bu sh in the northern 

part of the South Island , with the mo st southerly re cords about the lat itude 

of Christ church (43�0S ) . In the North I sland found from Wellingt on r1ort h to at 

lea st Mt . Ruapehu . Hudson ( 1 928 ) give s records for Auckland and Waimari no 

( Nati onal Park settlement ) , although I could not find the specimens , and I have 

reJ.iable re cords from Mt . Egmont , and Little and White Pine Bushe s ,  in Ha wke 

Bay ( T . H .  Davie s .  in litt . ) . - -----
Hud.son ( 1 928 ) stat e s  that this spe cies i s  

assoc iated wi th fore sted valleys and is found right on the banks o f  streams . 

I ha.ve netted the sp e cies at du sk cJ.o se t o  the Mangawhe ro Stream on Ruapehu . 

Flight p eriod O ctober to January , p o s s ibly only one gene ration per year . 

MATERIAL EXAMINED : 42 m .  22 f .  

Aniseed Valley , Ne l . : 1 m .  8 . 1 . 25 ,  ED , _ A .  Philpott . 

Cawthron Park , Nel . :  1 m .  6 . 1 . 25 ,  ED , A .  Philpott . 

Chri st church : 7 m . no date , Cli1 , R .W . Fereday . 

Campbell ' s Gully , We ll . : 2 m .  JFF , JFH , 1 4 . 1 2 . 1 3 ,  D11! , 1 f .  AM ,  G . V .  Hudson.  

Claverley :  1 m.  2 6 . 1 2 . 32 , Cl\1 , S .  L i ndsay . 

Grow ' s Ne st Hill , Wel l . : 1 m . JFI , 9 . 1 1 . 1 892 , DM , G . V .  Hudson . 

Day ' s Bay , We ll . : 1 f .  8 . 1 1 . 25 ,  ED , A .  Philpott . 

Dun Mounta in,  Nel . :  1 m .  8 . 1 . 22 , 1 m .  3 1 . 2 . 22 , 1 m .  3 f .  8-29 . 1 2 . 25 , 1 m .  24 . 2 . 27 ,  

ED , A .  Philpott . 

Glen Tui : 2 m .  1 f .  29-30 . 1 2 . 21 , Cl�I, S .  Lindsay . 

Golland ' s Valley , Ne l . :  1 f .  JFL , 3 . 1 2 . 2 7 , m:r , G . V .  Hudso n .  

Kaka Head , We ll . :  1 m . JFN , 1 6 . 1 1 . 90 , DH , G . V .  Hudson . 

Karori , We ll . :  1 m .  1 ·  f . De c .  1 9 1 3 ,  E D ,  G .V . Hudso n .  

Lake Rotoroa : 5 m . 6 f .  7 . 1 . 28 , ED , A . Ph ilpott . 

Mt . Grey : 3 m .  1 f .  28 . 1 2 . 25 , Cl\1 , S .  Lindsa.y , 1 m .  2 . 1 . 29 ,  CM , W .  He ighway . 

Mt . Rua.pehu : 1 m .  1 8 . 1 . 67 ,  GC , D . J .  Gre e nwood and D . E .  Gaski n .  

Nelson:  1 m .  29 . 1 2 . 20 , 1 m .  25 . 1 1  . 27 ,  ED , A .  Philpott . 

Pelorus Bay : 1 f .  28 . 1 1 . 28 ,  ED , A .  Philpott . 

Upper Maitai , Ne l . :  2 m . 26 . 1 1 . 23 , 1 m . 2 f .  27 . 1 1  . 25 , ED , E . S .  Gourlay . 

1Nade stovm , Well . : 2 m . JFK, JFO , 4 . 1 1 . 1 894, 3 f .  JFG , JFL , JFM , 6 . 1 2 . 1 9 1 4 ,  DM , 

G .V .  Huds on . 

Waioeka Gorge : 1 f .  HGQ , 9 . 1 0 . 64 ,  FRI , J . S . Dugdale . 

Yiellingt on : 2 m .  JFD , JFE , no date Di·1l , A . Hamilton ;  2 m .  no date , ED , G .V .  Hudson, 

2 f.  5 . 1 2 . 27 ,  ED , A . Philpott . 

Wilton ' s Bu sh , Well . : 1 f . . Nov . 1 924 , c;'-1 : S .  Lindsay . 



REMARKS :  Shares one apomorphic character with P.microdora ( New Zealand ) , 

:2.. 7 6  

and P . bilinealis  (Afghanistan ) . f_�planeto.Ea is probably also close to 

P .metallifera but the female has not yet been collected and final confirmation 

of the position of that species must be re served . 

Pareromene microdora (Meyrick) comb . nov . 

Diptychophora microdora Meyrick , 1 905 , Trans . ent . Soc . Lond . , 1 91 5 ,  p .  227 . 

Lectotype m . (Dr . S . Bleszynski ) in British Museum (Natural History ) , labelled 

"Mt . Arthur New Zealand , 3 , 000 ft . 1 9/1/86 . " 

EXTERNAL CHARACTERS ( Slide 81 ) :  Detailed de scription by Meyrick ( 1 905 ) ,  coloured 

illustration by Hudson ( 1 928 , Plate XIX ,  fig . 1 2 m . ) with abbreviated de s cription . 

Eye nocturnal type ,  female frenulum triple ,  wing span 1 0  - 1 3  mm ( both sexe s ) . 

Can be separated from the externally similar P.  planetopa by lacking a silvery 

circular reniform present in planetopa ; and from P.pyrsoEhanes by the yellow 

sigma shape of the posterior part of the first line of the forewing , whi ch bears 

only a small yellow comma-shaped m2.rk in P.vrsophanes :.. 

latter species is  1 3  - 1 8  rmn . 

The wing span in the 

1ffiLE GENITALIA ( Fig . 1 05 ) :  As for generic and species  group description except 

for the following : Arms of vincultw about e qual to uncus ; saccus a little longer 

than uncus . Juxta an oblate plate , dorsally concave , less than half as  wide as  

long. Co sta of valve with a prong , dorsal margin including prong about twice 

uncus . Total length of valve equal to aedoeagus . Uncus slightly longer than 

gnathos , tapered , pointed , curved ventrad . Gnatho s tapered,  pointed ,  almost an 

i soceles triangle in ventral aspect . Aedoeagus tubular , 2% - 3x uncus , length 

to median breadth ratio about 9 : 1 ; no cornuti , but ventral lip of apex with 

straight thorn directed anterio-ventrad . 

FEM.I\LE GENITAL IA ( Fig . 1 89 ) :  As for e;e ncric descriphon exc8pt for the following 

det9.i1 :  ante rior· apophyses abou t � posteriors ,  ductu .'3 bursae barely twice length 

of anterior apophyse s ,  strong to and with swo:!.len pouch at 3, ductus s eminalis 



Ostium bursae a flattened funnel ,  with anterior margin 

beneath 7th sterni te medially cleft . 

EGG : Not described by Hudson ( 1 928 ) . 
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L.�..RVA: Described by Hudson ( 1 928 ) as follows : "ver-,t slender, dull brownish-

green; the head and seco nd segment are horny, shining brownish black; there is 

a double series of obscure tubercle s on each segment , each tubercle emitting a 

black bristle . Feeds on dry moss on fallen logs . "  

HOST PLAifr : Given only as " dr-,t moss" (Hudson , 1 928 ) ,  species not named . 

PUPA : Not de scribed by Hudson. 

DISTRIBUTION (Fig . 288 ) :  In lowland and subalpine native bush in South Island 

of New Zealand from Nelson Province to central South Canterbury . Only from 

Wellington di strict of tm North Island . Flight period November to February. 

11AT ERIAL EXA..rv!INED : 44 m .  5 f .  

Arthur' s Pass : 1 m .  m, 1 9 . 1 . 20 , C .E .  Fenwick ;  1 m . CM, 1 f .  AM ,  1 4 . 1 . 23 , 

C .E .  Clarke ; 1 0  m .  2 f .  1 9-24 . 1 . 23 , Ali'I , C .E .  Clarke ; 1 m .  8 .2 . 26 , CM, S .  Lindsay . 

1 m .  23 . 1 . 28 ,  ED , A .  Philpott . 

Campbell 1 s Bush , Well . : 1 m .  IFI , 28 . 1 2 . 07 , 2 m .  IFE , IFH, 1 8 . 1 2 . 1 0 , 1 m .  IFF , 

1 7 . 1 . 1 5 ,  DM , G .V .  Hudson. 

Dun Mountain , Nel . :  1 m . 31 . 1 2 . 23 , ED , A .  Philpott ;  2 m.  24. 1 2 . 27 , CM, ED , 

A .  Philpott . 

Gouland Downs , Nel . : 1 m .  7 .2 . 22 , ED , A .  Philpott . 

Karori ,  Well . :  2 m .  IPG, IFJ , 1 7 . 1 1 • 06 , Df.1 , G .  V .  Hudson. 

Lake Rotoroa : 9 m .  7 . 1 . 28 ,  ED , A .  Philpott . 

Maruia Spring s :  2 m .  3-5 . 1  .40 ,  Ci\·! , S .  Lindsay . 

1\lt . .f\ .. rthur , 4, 000 ft . :  1 m .  23 . 1 2 . 2 1 , 1 m .  27 . 1 . 24, ED , A .  Philpott . 

Otira :  4 m .  1 f .  30. 1 . 22 , Ai\! , C .E . Clarke . 

Waiho Gorge , Cant . : 3 m .  1 f .  1 6 . 1 . 2 5 ,  .Alv: , C . E .  Clarke . 

REMARKS : This diminuitive species shares one apomorphic genitalial character 

with P.metallifera , and with the central Asiatic species P.  bilinealis . 



Parerom�ne planetor.a (.Meyrick) comb . nov . 

Diptychophora planetooa Meyrick , 1 9 23 , Trans . N .Z .  Inst . ,  54, p .  1 62 .  

Holotype m .  in Bri tish Museum (Natural History )  labelled " L .  Wakatipu New 

Zealand GVH . 1 0 .  2 . 1 1  • 11 

EXTERNAL CHil.RA CT ERS ( Slide 8 2 )  : Detailed de scription by Meyrick ( 1 923 ) ,  

coloured illustration by Hudson ( 1 928 , Plate XLIX , fig . 1 9  m . ) ,  with abbreviated 

description. Eye nocturnal type , win[S span 9 - 1 0 rmn (male ) .  Female not known . 

This species i s  distinguisha.ble frorn the similar P .micro9-0£.§:. and �sophanes 

by its silvery circular reniform . 

MALE GENI'EAL IA ( Fig. 1 06 ) : As for generic and spe ci es group description except 

for the following : Arms of vinculum about i uncu s; saccus slightly longer than 

uncus . Juxta an oblate plate , less than half as wide as long . Cost of  valve 

with very long prong developed , dorsal margin of costa including prong 2�x uncus . 

Total length of  valve about e qual to aedoeagus . Uncus slightly longer than 

gnathos ,  tapere d ,  p o inted,  nearly straight , gnathos  tapered ,  pointed,  curved 

slightly dorsad . Ae doeagus tubular , tapering apically ,  about 3x uncus , length 

to median breadth ratio  7-8 : 1 , no cornuti , but with a pair of short dorso-apical 

thorns directed anterio-dorsad . 

LARVA : Not known . 

HOST PLANT : Not known, probably a moss . 

DISTRIBUTION (Fig . 289 ) :  Confirmed from Arthur ' s Pas s  and Lake Wakatipu ( type 

locality )  on1y . Hudson ( 1 939 ) gave Lake Te Anau and Lake Manapouri as well .  

Although this species  is  so distinctive and there is little chance of error in 

identification, I have not been able to locate these specimens . 

January , February . 

MA'.l'ERIAL EXAMINED : 3 m .  

Arthur ' s  Pass :  3 m .  BLO , BLI:, 1 1+ . 1 . 23 , AH, C .E .  Clarke . 

Flie s  in 

REMARKS : On male genitalia characters alone this  spe cie s seems  to  be1ong to 

thi s  subgroup .  However since the female has not yet been collected the exact 

posit ion remains to be confirmed . 



Pareromene �ipha� (.Meyrick ) comb .nov . 
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.Qiptycho ph ora epiphaea Meyri ck, 1 885 , Trans . N. Z .  Inst • ·, 1 7, p .  1 3  2 .  

Lectotype m .  ( Dr .  S . Bleszynski ) in Briti sh Museum (Natural History ) ,  labelled 

"Arthur' s Pass  New Zealand , 3 , 000 ft . 25/1 /83 . "  

EXTElli�AL C}ffiRACT��S ( Slide 83 ) :  Full description by Meyrick ( 1 885 ) ,  coloured 

illustration by Hudson ( 1 928 , Plate XIX , fig . 40 m . ) with abbreviated de s cription. 

Eye intermediate type , female frenulum triple , wing span 1 3  - 1 7  mm ( both sexes ) .  

Venation, fig . 27 . P .epiphaea has a metallic apical mark on the forewing which 

i s  absent in the very dark form of P .�elioc.typa with which this species could 

just possibly be confused , though not by anyone familiar with the genus , as the 

wing shape in the two species is different , .  be ing much narrower in helioctyEa ·  

Could be coni'used with  P .�rri , sp .nov . , although in the latter spe cies the 

forewing tornus is nearly a right anele while in P . e_J?iphaea it is obtuse , and 

��a�� lacks the greenish tinge of �urri . 

:MALE GENITALLA. ( Fig . 1 07 ) :  As for generic and spe cie s group description except 

for the followine : Arms of vinculum about equal to  uncus ;  saccus about .,3.. 4 

uncus . Juxta an oblate plate , slightly c onstri cted media1ly and rounded ventrally,  

dorsally concave . Costa of valve with prong , dorsal margin including prong about 

1 ;�x uncus . Total length of valve s1ightly more than leneth of aedoeagus . Uncus 

tapered , pointed, curved slightly ventrad , about equal to gnathos .  Gnathos 

tapered ,  pointed , curved dorsad . Aedoeagus tubular , ·with ventral api cal sac 

and short dorsal spur , about 3x uncus , length to median breadth ratio 9 : 1 , 

without cornuti .  

FEMALE GENITALIA ( Fig . 1 9 0 ) : As for generic de scripti.on except for the following : 

Posterior and anterior apophyses about e qual , ductus bursae weakly chitinised near 

mouth , with distinct stalked ostiolar pouch , ductus bursae about 3�x length of 

anterior apophyses ,  ductus seminalis  j oining at � . 

LARVA : Not known . 

HOST PLANT : Not known , probably a moss . 



DISTRIBUTIOH ( :F'ig .  290 ) : Donatia - Oreobolus alpine moss  swamp of the 

South Isl.<J.nd of New Zealand (Mr . J . S . Dugdale , 1!l...litt . ) . Also from the 

central plateau of the North Island .  Not con£'imed from Mount Egmont . 

Flight period S eptember to :March , diurnal .  

MATERLI\L EXAMINED : 411- m . 6 f .  

280 

Arthur' s Pass :  1 f.  8 . 1 2 . 1 7 , 3 m .  2 f.  2 -4 . 2 . 2 6 ,  CM, S .  Lindsay ; 7 m .  9 . 1 2 . 26 , 

5 m .  1 f .  23 . 1 . 28 , ED , A .  Philpott ;  � m . 27 . 1 2 . 3 1  - 1 . 1 . 3 2 ,  1 m .  30 . 1 2 .40, 

CM, S .  Lindsay . 

Castle Hill , 2 , 000 ft . ,  Cant . : m . Jan. 1 893 , ED , G .V .  Hudson. 

Chateau Tongariro , 3 , 600 ft . :  m . 2 1 . 2 . 65 , ED , G .  Kuschel .  

Cleddau : 2 m .  ALR, HGW , 20 . 1 2 . 11-4 , Dli! ,  J .T . Salmon .  

Eglinton Valley : 1 m.  1 1  . 1 2 .45 ,  DM, G . Hovre s .  

Flagstaff , Dunedin: 1 m .  1 . 2 . 1 6 , DM, C .E . Fenwick . 

Glenorchy :  1 m .  2 . 1 . 1 1 , DM, G .  Howes .  

Homer : 3 m .  ALP , 26 . 1 2  . 44 ,  DH , J .  T .  Salmon . 

Longwoods : 1 f .  29 . 1 2 . 1 5 , ED , A .  Philpott . 

Milford Track:  2 m .  1 f .  24-29 . 1 2 . 20, DM , C .E .  Fenwick . 

Mt . Arthur : 1 m .  1 2 . 1 2 . 22 , 1 m .  2 . 3 . 22 , 1 m .  1 . 1 2 . 21.� , ED , A . Philpott . 

Mt . Cleaghearn : 1 f .  1 . 1  . 1 5 ,  3 f .  1 3 . 1  . 1  6 ,  ED , A .  Philpott . 

Mt . Cook : 3 m .  1 f .  5 . 1 . 29 , CM, A .  Philpott . 

Mt . Ruapehu : m .  2 . 1 . 22 , DE, C .E .  Fenwick . 

Mt . Torlesse , 4 , 000 ft . :  2 m .  6 . 2 . 37 , CM, S .  Lindsay .  

Old Man Range , 4 , 200 ft . :  2 m .  1 8 . 1 . 63 , FRI ,  J . S . Dugdale .  

Waitati :  1 m .  3 . 9 . 1 6 , CM, C .E .  Clarke . 

REMARKS : Although P. epiphaea and ?.gurri are externally very similar and could 

easily be confused by someone not familiar w ith the genus , they are quite 

distinct on the genitalia characters of both sexes and are not closely related .  

While �epi��aea has been recorded from both the North and South Islands , almost 

always above the bush line , P .gur� is presently known only in the form of  a 

short type series from the Coromandel Peninsula . 

Pareromene holanthe s (Meyrick ) comb .nov . 

.Qiptychonhora holanthe s Meyrick, 1 885 , 'rrans . N . Z .  Inst . , 1 7 ,  p .  1 3 1 • 

1ectotype m .  ( Dr . S .  Ble szynski ) in British Museum (Natural History ) labelled 

" Otira Gorge New Zealand 1 , 600 ft . 24/1 /83 . " 



28 1 

EXT�RNAL CHARACTERS ( Slide 84) :  Detailed de s cript ion by Meyrick ( 1 885 ) ,  

. coloured illustrat ion by Hudson ( 1 9 28 , Plate XIX , fig . 36  f . ) with ab breviated 

de script ion . Eye nocturnnl type , female fre nulum t riple , wing span 1 4  - 1 8  rrun 

( both sexe s ) .  Distingu;i.shable from pale spe cimens o f  P. auris cripte lla wit.h 

weak cro s s  line s by the reniform st igma , whi ch is white in P . auris cript e lla and 

composed of a pair of small black dot s  in P. holanthe s .  

MA.LE GENI'EALIA ( Fig . 1 o8 ) :  As for generic and spe c i e s  group descrip tion except 

for the following : Arms of vinculum and sac cus about e qual to  uncus .  Juxta 

an oblate p late with convex ventral margin , about half as  wide as long and 

dorsally c oncave . Co sta of valve with short spur near p o sterior extremity , 
. 1 dorsal margin of eo sta a bout 22x uncus . Total le ngth of valve e qual to  

aedoeagus . Uncu s and Gnathos equal in length ,  tapering , pointed , uncu s curved 

ventrad , gnatho s dorsad.  Aedoeagus tubular, curved strongly ventrad with 

ventral apical sac and short dorsal ap ical curved spur or thorn , nearly 4x uncus , 

length to median breadth ratio 1 1 : 1 , no con1uti . 

FE:MALE GENITALIA ( Fig . 1 9 1 ) :  As for generic de scription except for t he 

following : Anterior apophyse s nbout � p o st eriors . Du ctus bursae with stalked 

ostiolar p ouch , about �:;. - 5x length of anterior apophys e s , strong to t,  ostium 

bursae a very wide flattened funnel with sinuat e ventral margin be low posterior 

margin of 7th sternite . 

Not known . 

HOST PLANT : Not known , probably a mo ss . 

DISTRIBUTION ( Fig . 2 9 1 ) :  Northern part of  the South Is land ( north of about 

lat itude 44°S ) ,  and two areas of the North Island ;  around Wellingt on and in 

the subalp ine bush of the central plateau . Fligh t p eriod late November to 

early February . 

1ffiTERIAL EXAMINED : 37 m .  1 4  f .  

Chri stchurch : 1 m .  26 . 1 . 83 ( syntype ? ) ,  CM , R .W . Fereday . 

Dun Mounta in, Nel . : 5 m .  8 . 1 . 22 , 2 m . .  3 . 2 . 24 ,  1 m .  27 . 1 2 . 2 7 , ED , A .  Philpott . 



Glen Tui : 3 m .  26 . 1 2 . 21 , C.r,1 , S .  Lindsay . 

Golden Downs : 8 m .  3 f .  8 . 1 . 26 , ED , E . S .  Gourlay . 

Jack' s Pass : 1 m .  29 . 1 2 . 30 , CM , S .  Lindsay . 

Lake Rotoroa : 1 f .  1 8 . 1 . 27 , ED, E . S . Gourlay . 

Mt . Grey , Cant . :  2 m .  CM , 2 f ,  ED , Jan . 1 921 , 1 m .  CM , 2 m .  ED , 28 . 1 2 . 24 , 

S .  Lindsay and VT . Heighway . 

Mt . Ruapehu : 2 m .  1 f .  1 8 . 1 . 67 ,  GC , D .E . Gaskin and D . J .  Greenwood . 

Pelorus Bay; 1 f .  20. 1 1 . 28 , ED , E . S . Gourlay . 

Port Hills , Cant . :  1 m .  1 5 . 1 . 30,  CM , W . Heighway . 

Ross : 2 m .  1 f .  24. 1 2 . 39 ,  CM , S .  Lindsay .  

Waimarino : 1 m .  26 . 1 2 . 2 1 , DT.·I , C .E .  Fenwick. 

Wainuiomata : 1 m .  1 f .  23 . 1 2 . 1 900 , 6 m .  ALG , 3 f .  HG�, 29-31 . 1 2 . 26 , 1 f .  

9 . 1 2 . 3 1 , DM , G .V .  Hudson .  

REMARKS : See comments on ex3;ernal characters ,  and the remarks section under 

P . auriscript��la . 

This species together with P. ep_iuhaea , P .parorma , and P .p.vrsophane s , 

forms part of a closely related subgroup restricted to New Zealand , which is 

characterised by the api cal aedoeagal sac of the male and the stalked ostiolar 

pouch of the female . An ostiolar pouch is  present in P .mutuurella , a 

Japane se specie s ,  but I regard this as a paralleli sm .  In mutuurella the male 

genitalia not only show no relationship to this New Zealand subgroup , but also 

deviate considerably , especially in the shape of the vinculum/saccus , from the 

form found in the rest of the genus , including this subgroup . 

Pareromene uarorma (Meyrick ) comb . nov . 

Diptych_?,ehora parorma Meyrick , 1 925 , Trans . N . Z . Inst . ,  55 , p .  202 . 

Lectotype m .  ( Dr .  S .  Bleszynski ) in British Museum (Natural History) labelled 

"Mt .  Ruapehu New Zealand GVH. 2800 ' .  1 . 22 . " 

EXTERNAL CHARACTERS ( Slide 85 ) :  Detailed description by Meyrick ( 1 925 ) ,  

with abbreviated description by Hudson ( 1 928 , p . 1 76 ) . Eye nocturnal type , 

female frenulum triple , wing span 1 l� - 1 6  mm ( both sexes ) . Distingui shable from 

the very s imilar P . elaina with which it has been c onfused in Nevr Zealand collections 

by the row of terminal black dots on the forewings , which are completely absent 

in P. elaina . 



rv1ALE GENITALIA (Fig.  1 09 ) :  A s  for generic and species group description 

except for the following : Arms of vinculum about � uncus ;  saccus slightly 

longer than uncus . Juxta an oblate plate , about half as wide as long , ventrally 

convex and dorsally concave . Costa of valve with short triangular projection 

at about � '  and also with short spur or prong at posterior extremi"bJ ,  dorsal 

margin of costa 2�x uncus . Total length of valve a little les s  than aedoeagus . 

Uncus slightly longer than gnathos ,  tapered,  pointed ,  curved slightly ventrad . 

Gnathos tapered , pointed , curved slightly dorsad . Aedoeagus tubular, curved 

slightly dextrad,  3 - 3�x uncu s ,  length to median breadth rati o 9 : 1 ,  ventral 

lip of apex with small thorn directed anterio-ventrad, apical sac present 

posterior to this thorn.  

FEMALE GENITALIA (Fig . 1 92 ) :  As for generic de scription except for the 

following : Anterior apophyses about i posteriors , ductus bursae weak, about 6x 

length of anterior apophyses , ductus seminalis joining at about �'  and with 

stalked elongated ostiolar pouch . O stium bursae a weak flattened funnel . 

LAitVA : Not known . 

HOST PLANT : Not knovm, probably a mo ss . 

DIS�rRIBUTION ( Fig. 292 ) :  Vlellington area and central plateau of the North 

Island only , associated with lowland and subalpine bush . Hudson ( 1 928 ) also 

gave Whangarei as a locality , but I have not been able to locate any specimen 

with such a label .  Flight period December ,  Ja.nuary . 

MAT:�RIAL EXAMINED : 1 3  m . 1 1  f .  

Ohakune : 2 m .  5 f .  1 8-::21+ . 1 2 . 1 6 , N!!, C .E . Clarke . 

Waimarino : 1 m . 2 f .  24 . •  1 . 1 9 , AM, C . E .  Clarke , 1 m . Jan .  1 922 , DM , G .V .  Hudson. 

Wainuiomata , Well . : 1 m . 2 f .  31 . 1 2 . 05 , 1 m. HGX , 28-31 . 1 2 . 25 , 4 m. ALC , 

2 f .  HGV,: , 25 . 1 2 . 26 , G .V .  Hudson, 3 m . 1 0 . 1 2 . 31 , Civi, G .V .  Hudson .  

REMARKS :  See remarks section under P .holanthes and Pelaina . 



Parei...£..�_.,Eyrsophanes (Meyrick) comb . nov . 

2 3 4 

Diptychophora pyrsophane� Me}Tick , 1 882 , New Zealand Journal of Science , Dunedin 1 ,  

p . 1 86 . 

Diptychophora pyrsophanes Meyrick, 1 883 , Trans . N . Z . Inst . ,  1 5 ,  p .  1 1 . 

Lectotype m .  ( Dr .  S .  Bleszynski ) in British Museum ( Natural History)  labelled 

"Wellington New Zealand , 9/1/80 . "  

EXTEHNAL CJ-LA.RACT:EHS ( Slide 86 ) :  Detailed de scription by Meyrick ( 1 883 ) ,  

coloured illustration by Hudson ( 1 928 , Plate XIX ,  fig . 1 1  m . ) with abbreviated 

description. Eye nocturnal .type , female frenulum triple , wing span 1 3  - 1 8  mm 

( both sexes ) .  Lacks the oval silvery reniform of P.planetopa , and the large 

yellow sigma shape of the first forewing line of P.microdora . In. p.pyrsophanes 

this i s  reduced to a small yellovv co.1una-shaped mark . P.pyrsophanes is also a 

c onsiderably larger spe cies ,  1 3  - 1 8  mm compared with 1 0  - 1 3  mm of microdora . 

l'f,ALE GENITALIA ( Fig . 1 1 0 ) :  As for gene ric and spe cie s group description except 

for the following : Arms of vinculum about � uncus ;  saccus �- uncus . Juxta an 

oblongate plate about half as  wide as long , ventrally convex with slight median 

cleft , dorsally concave . Costa of valve with very short spur close to  costal 

posterior extremity , dorsal margin of costa about 1 �x uncus . Total length of 

valve about equal to aedoeagu s .  Uncus slightly longer than gnathos ,  tapered , 

pointed,  nearly straight . Gnathos tapered,  pointed , curved dorsad . Aedoeagus 

tubular, curved ventrad , with elongate apical sac ventro-caudad, short spur dorsa­

caudad; about 2�x uncus , length to median breadth ratio about 1 0 : 1 , no cornuti .  

:B'EMALE GENITALIA (Fig . 1 93 ) :  As for generic de scription except for the following : 

Anterior apophyses  slightly shorter than posteriors , ductus bursae weak except for 

s light chitinisation near mouth of o stium , about 3x length of anterior apophyses , 

ductus seminalis j oining at %, stalked ostiolar pouch present at 3 . 

Lf1RVA : Not known . 

HOST PLANT : Not known , probably a moss . 

DISTHIBllTION ( Fig . 293 ) :  In lowland and subalpine bush probably throughout New 

Zealand . Apart from localities given below , Hudson ( 1 928 ) gave Stewart Island, 



and I have unconfirmed but probably reliable records from Little Bush and 

White Pine Bush , Havrke Bay ('l' . H .  Davies , in litt,. ) .  

O ctober to mid-February. 

MATERIAL EXAMIJ\j'ED : 54 m . 1 8  f .  

Arthur' s Pas s :  1 f .  8 . 1 1 . 57 , ED , E .S .  Gourlay . 

Blackmillar , Cant . :  2 rn .  27-28 . 1 2 . 27 , Cl1! , S .  Lindsay . 

Cass : 1 m .  Nov . 1 924 , CM , S .  Lindsay. 

Castlepoint : 1 m .  Dec .  1 963 , GC , D .E . Gaskin . 

Christchurch : 4 m .  no date , CM, R .W . Fereday . 

Flight p eriod late 

Claverley , Kaikoura : 1 m .  1 f .  25 . 1 2 . 32 - 1 . 1  .33 , CM, S .  Lindsay . 

Drayton Station,  Cant . : 1 m .  1 . 1 . 1 879 , CM , R .W . Fereday . 

Dun Mt . ,  2 , 000 ft . ,  Nel . : 2 rn . 1 f .  20-2h . 1 . 2 1 , 1 m .  8 . 1 . 22 , 1 f .  7 . 1 . 26 , ED , 

A .  Philpott • 

Evansdale , Otago : 1 f .  1 . 1 . 1 6 ,  AH, C .E .  Clarke . 

Flagstaff, Dunedin: 1 m . 1 5 . 1 . 1 5 ,  ED , A .  Philpott .  

Glen Tui :  5 m .  1 f .  28-29 . -1 2 . 2 1 , Gill , S .  Lindsay . 

Golden Downs , Nel . :  1 m . 8 . 1 . 26 , ED , A .  Philpott . 

Hokitika :  1 m .  1 . 1 2 . 29 ,  CN, S .  L indsay . 

Homer : 1 f .  28 . 1 2 .44 , DM, G .  Howes .  

T he Hump : 1 f .  24 . 1 2 . 1 5 ,  DM , C .E .  Fenwi c k .  

Kinloch :  1 m. 2 . 1 . 1 881 , Dl\'I , R .W. F'ereday . 

Lake Moana : 1 f . 16 . 1 2 . 25 ,  Cll'i, A .  Tonnoir.  

Lake Rotoiti : 1 m.  27 o 1 2 . 33 ,  CM , S .  Lindsay . 

Lake Rotorua : 2 m .  7 . 1 . 28 , ED , A .  Philpott . 

Longwoods : 3 m .  1 f .  26-29 . 1 2 . 1 5 , DM , C .E .  Fenwick.  

Manapouri : 1 m . 27 . 1 2 . 22 , CM , S .  Lindsay . 

1larion, Otago : 1 m .  20 . 1 2 . 11-2 , Df i ,  G . ·  Hmves . 

Maruia : 1 m .  24o 1 2 . 38 , CM , S .  Lindsa:y . 

Milford Track: 1 f .  27 . 1 2 . 20 , m: , C .E . Fenwi ck. 
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Mt . Cook:  1 m .  31 . 1 2 . 28 , c;.: , S .  Lin:lsay ; 3 m . 3-8 . ? . 29 , ED , 1 m .  DM , J... .  Philpott . 

rt.t . Grey , Cant . : 1 m . 8 . 1 1 . 29 , 3 m . 1 5 . 1 ? . 29 , Cl: , ;::; . L inJsay . 
�.�t . lbw.p2hu , :· , _5C'('. ft . :  /1- "'' · .:· . 1 2: . 1 . 67 , D • .;J .  Grcc:mmocl and D .E . Gaskin. 

Nel::-.or, :  1 m .  9 . 1 2 . 20 , 1 m .  1 f .  1 5 . 1 ? . ?1 , ED , A .  Philpott . 

Peter ' s Pool , l<'ranz Joscf :  1 m . 5 . 1 2 . 64 , }'RI ,  J . S . Dugdale . 

Pouakai Range , Ter . : 1 m .  6 . 1 1 . 66 ,  GC , D .B . Ga:3kin.  
Puhi-puhi Riv01· , Kaikourc.. : 1 m . 28 . 1 2 . 29 , C:M , S . Lino sa:y . 

Queenstovm : 1 m .  7 . 1  . 1 4 ,  DLI, G .  Howc s .  

Ro·wallan: m . 1 f .  26 . 1 2 . 1 5 , ED , . A .  Philpott . 



Tararuas :  1 m .  Nov . 1 5'67 , GC , D . E .  Gaskin.  

Tarawera : 1 m .  14. 1 1 . 29 ,  ED , A .  Philpott . 

Trai11 1 s , Sthld . : 1 f .  29 . 1 2 . 1 3 ,  ED , A .  PhHpott . 

Upper Maitai :  1 m .  26 . 1 1 . 23 , ED , E . S .  Gourlay; 1 rn . 1 f .  27 . 1 1 . 25 ,  ED , 

A .  Philpott . 

Upper Marawhaiti , Mairr,ai : 1 m .  30 . 1 1 . 6l�- , FRI , J . S .  Dugdale . 

Waitai :  1 f .  27 . 1  . 1 8 ,  AM, C .E .  Clarke . 

We st Plains : 1 m .  3 f .  no date , ED , A .  Philpott . 

Whakarewarewa , Rotorua :  1 f .  2l� . 1 0 . 59 ,  FRI , J.S . Dugdale . 
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RE1v1AR.l\.S : See this se ction under P . holanthe s .  There is little variation in 

this spe cies except in size of specimens . 

SPECIES GROUP 9 b .  

Costa with deep setulose median fold on membrana interna ( inner wall 

of valve ) ; juxta a long narrow plate ,  not cleft , gnathos with apex of " tooth-

brush" form . 

I include in 

specie:(Pareromene , all 

this species subgroup the single revised Australian 

o f  which were previously placed in Diptychophora Zeller.  

The other Australian species  have been summarised by Ble szynski and Collins ( 1 962 ) 

in the ir useful catalogue of the Crambidae of  the World under the latter genus 

pending revision. 

The genitalia of P . ochracealis have not previously been figured by 

any other author. I have not examined the female , but three male s were available 

for study. 

Pareromene ochraceab.s (Walker ) comb . nov . 

Cataclysta o chracealis Wa1ker , 1 866 , List of the species of Lepidopterous Insects 

in the colJ.ection of the British Museum, 35 , p .  1 338 . 

Note : Ble szynski and CoJ.lins ( 1 5'62 )  give Eromene dilatelJ.a Meyrick 1 879 ,  and 

E .praematurella Meyrick 1 879 , as synonyms of ochracealis ,  apparently only on the 

basis of the revision by Turner ( 1 904) , in which genitalia were not used .  Since 

I am not attempting a revision of Au stra1ian Diptychophora but only dealing with 

this  one species because of its interesting characters in the male genitalia , I 



---------- - --

do not repeat this synonymy here . The species c on cerned nee d  to b e  

re-examined in the light of modern sy stemati c methods . 

For the d i s s e c t ion I used. a specimen o f  P . o chracealis on loan from 

the Au stralia.n Nat ional Inse ct Coll e ction of CS IRO , Ca nberra , determine d by 

Mr . I . F . B . Common of the Entomology Div i sion of CSIRO ( Slide 87) . The typ e 

ha s not been che cked . 

MALE GENITALIA ( Fig . 1 1 1 ) :  As for generic and the subgroup 9 b  de s cript i o n ,  

2 8 7  

with the following addit i onal de tail s .  Arms of v incull� almo st forming a right 

angle in lateral vievr . Se.ccu s  very sho rt , rounded , with dorsal c le ft . Juxta 

an el ongate dolabrate plate . Costa o f  valve e laborate , dorsal marg in including 

p o sterior prong about 1 tx uncu s .  Co s ta deve loped int o  a large incurved prong 

at ab out �' a se cond posterior prong at post erior extremity , and there is a third 

very short spur at the base of thi s . The c o sta ha s a long s e tulo s e  median fold 

on t he i nner margin of the valvula/c o sta fusion . Uncus a l it t le short e r  than 

gnatho s ,  shaped rather like an elongate parrot beak in lateral view , narrowing 

sharply at � from apex , and very de ep from t to ba se . Gnathos curved ve ntra. d ,  

ap i cally swollen , a p e x  with " t oothbrush11 -like serrat ions dorsally and v e ntrally . 

Aedo eagu s  2x uncu s ,  tubular , tapering t o  apex , with about 40 small elongate c ornut i ,  

no ap ical spur • The duc tus e j aculat orius enters t he aedoeagus dire c t ly at the 

. anterior e nd rather than dorso -ant eri orly . 

FEMALE GENITAL IA : Not ava ila ble for s tu dy . 

LARVA : Not known . 

HOST PIJJ'.."T : Not known . 

DISTRIBUT ION : Eas tern states of Au stre.l ia ( Turner , 1 9(4 ) .  Flight peri od 

November . 

1v!.ATERIAL EXAMINED : 3 m .  

Mac edo n ,  Vie . : 2 m .  27-28 . 1 1 . 07 , N1·'1VC ,  G .  Lye ll c oll . 

Sydney , N . S .H . : 1 m .  1 6 . 1 1 . 27 , ANlC, ( no captor ) . 

REMARKS : I regard the anterior ent�y point of the du ctus e j aculatorius as a 
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very intere sting primitive charecter of this species ,  while the very elabor�te 

costa is an apomorphic character.  Possibly further examinations of  Australian 

Pareromene species genitalia wilJ show tha.t the unusual point of ductus entry 

i s  the rule rather than the exception, in which case perhaps serious considera­

tion will have to  be given to rer.10ving this and any similar species from 

Pareromene to a new genus . Certainly P. ochracealis shows little relationship 

in male genitalia characters to any New Zealand specie s . 

I have considered its position in the generic phylogenetic . .  scheme 

in an earlier section ( p . 2 36  ) . The apomorphic character of the " toothbrush" 

gnathos is found in no les s  than five Asiatic spe cies of Pareromene , yet the two 

species knovm from New Guinea , morobella and e.jaxella , show a direct relationship 

to  New Zealand specie s ,  and none to  ochracealis . In view of later discussions 

on general biota relationships in the region ( p .  3 74 ) , thi s is not surprising , 

e specially since P . ochracealis , which extends well south of Sydney (Turner ,  1 90l� ) ,  

i s  not a rain forest  spe cies ,  and the only direct relationships between the 

insects of New Guinea and those of northern Australia appear to be in t he rain 

forest region of Queensland ( Gre s s it t , 1 961 ) ,  whe re s ome exchange apparently 

took place during the time of extensive land connections in the Pleistocene 

( Gre ssitt , ibid ) . I think it very likely that Parerornene was establi shed in 

Australia well before this time , and probably i solated long before the 

Pleistocene . The retenti on of the primitive ductus po sition in an Australian . 

spe cies could lend some support to this  idea . 
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Tribe Acigonini 

Type of the tribe : Acigona cicatricella (HUbner , 1 824,  Samml . eur. Schmett . Tineae , 

pl . lxviii , ff . 454 and 455: Tinea ) 

Tribal Diagnosis : Antennae filiform to dentate ; maxillary palpi 

triangular , erect , covered with hair-like scales ; labial palpi elongate , 

porrect , covered with hair-like scales ; proboscis developed, or atrophied 

( in Calamotropha) ;  ocelli present or absent ( in Calamotropha) ;  chaetosemae 

present ; frons planoconvex or conical ; forewing with r5 free or stalked 

with r4; hindwing discal cell open; male frenulum single , female frenulum 

single , double or triple. 

In MALE GENITALIA : Pseudosaccus present or absent ; saccus moderately 

developed , usually rounded ; tegumen moderate to broad ; uncus and gnathos 

well develope d , often swollen and elaborate ;  sacculus of valve not 

developed ( except in a few species of Calamotropha ) ;  valvula broad or 

narrow but usually oblongate ; costal region of valve either undeveloped ,  

or pronged , or lobed ;  juxta present and plate-like , often medially cl eft , 

or absent ; left and right valvae are strongly asymmetrical in some genera ; 

aedoeagus generally short and sometimes with elaborate external ornamentation ; 

c ornuti present or absent ; if present either linear and small , or reduced 

to one very large cornutus . 

In FEMALE GENITALIA : Ostiolar sc lerites developed in lat eral positions , 

relative to ostium bursae , partially or completely fused in dorsal and 

ventral midlines , and evaginat ed into proj ecting tube or two-pronged fork , 

these conditions distinguishing this tribe from other Crambine tribes ; 

eighth sternite lost ; eighth tergite broad or narrow , fused with ostium 

bursae directly or via sclerites ; tergite with medium to long anterior 

apophyses ; anal papillae coalescent ,with relatively short posterior 

apophyses , little longer than papillae are wide ; corpus bursae asignate 

or having a single oval , diamond�shape d or irregular signum. 



COMMENTS : None of the genera in this tribe are represented in New Zealand. 

Classeya ,Pseudoclasseya ,Pseudocatharylla ,Ancylolomia and Calamotropha are 

most strongly developed in the Ethiopian and Oriental regions ,and not 

in Australia or America • Bleszynski ( 1 961 ) listed only three spe cies 

of Calamotropha from Australia. No representatives of the other genera 

were listed for Australia by Bleszynski and Collins ( 1 962 ) .  

The partially revised AcigonajHaimbachia complex occurs in the 

Americas ,with a few representatives in the Palaearctic (Bleszynski , 1 965, 

Capps , 1 965) . 

2 90 
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Tribe Chiloini 

Type of the tribe : Chile phragmitella ( HUbner , 1 805 ,Samml . eur. Schmett . Tineae , 

pl . xliii , ff.297 , 298 : Tinea) 

Tribal diagnosis : Antennae filiform to strongly ciliate or dentate ; 

maxillary palpi triangular ,with dense short hair-like scales ; labial palpi 

very elongate , porrect , covered with short hair-like scales ; proboscis well 

developed ;  frons planoconvex or conical ; ocelli and chaetosemae present 

( except in Eschata) ;  forewing r5 free ; hindwing discal cell closed 

( except in Euchromius ) ;  hindwing discal cell with poorly developed cubital 

hair pecten on lower margin of discal cell ; male frenulum single , female 

frenulum single or double. 

In MALE GENITALIA : Pseudosaccus present or absent ; saccus developed , rounded 

in most genera ; tegumen moderate to broad; uncus and gnathos well develope d ,  

sometimes apically elaborate ;  valve with sacculus undeveloped except in 

Euchromius ; valvula usually broad (narrow in Euchromius ) ;  costal lobe of valve 

undeveloped , or moderately to strongly pronged or lobed within each genus ; 

cucullus generally weak; juxta plate-like , often with some median cleavage , 

or developed into deeply cl·eft V or U-shaped structure ,which becomes very 

complex in some species of Gadira and Hednota; aedoeagus usually short , 

frequently with elaborate cornuti and external ornamentation . 

In FEMALE GENITALIA : Ostiolar sclerites developed in lateral positions , 

and invaginated into ostium bursae , this distinguishes this from the other 

Crambine tribes ; the sclerites are either strong and fused dorsally and 

ventrally to form a sclerotised layer within the upper part of the ductus 

bursae ( as in Chilo ) , or they remain unfused , separate and tend to become 

weak and functionless (as in Gadira and Tauroscopa) ; eighth sternite 

vestigial or absent ; eighth tergite free or lightly fused via sclerites to 

ostiolar region ; sometimes forming a closed tube above ostium bursae ; medium 

to long anterior and posterior apophyses present ; anal papillae fused at 

least dorsally ; corpus bursae with none , one or two signa. 
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Genus Tauro scopa Meyrick 

Tauro scopa Meyrick, 1 888 , Trans . N . Z .  Inst . 20, p .  69 . Type species 

Tauroscopa gorgopis Meyrick 1 888 . 

DIAGNOSIS : Labial palp i ,  maxillary palp i ,  thorax and coxae clothed with rough 

hair-like scale s .  Labial palpi porrected, maxillary palpi triangular . Fore-

wings with vein r5 free , r4 stalked with r3 . Hingwings with clos ed di scal cell , 

m2 pre sent ( fig . 28 ) .  In male genitalia anellus ( or juxta )  characteri stical� 

V-shaped with pair of anellar horns , serrate or smooth . Valve with little 

differentiation of costa and no differentiation of sacculus, although a trans-

tilla is present . Cucullus of valvae weak. In the female genitalia the 

ostiolar s clerites are internal , lateral , strong or weak. Eighth tergite fre e ,  

not fus ed directly with o stium bursae ( indirectly through ostiolar sclerite s  

in T . lachnea and T . callixutha ) .  In the last two named specie s only part of 

the s clerite s are invaginated into the o stium bursae . Ostium shielded 

ventrally by posterior margin of seventh abdominal sternite . Corpus bursae 

with or without pair of s igna . 

COMMENTS : Between the base s of the valvae in T .gorgopis is a minute sclerotised 

plate , which, as Philpott ( 1 929a ) suggeste d ,  could be the remains of the true 

juxta , in which case all the other structures present are pre sumably derived 

from the anellu s .  The o stiolar sclerites are very weak and difficult t o  see 

in T .notabilis. 

I recognise three species groups in this genus . In the first are 

the two Australian species T . lachnea and T . callixutha ( the latter with a 

quadrilobate juxta/anellu s ) . Both have only part of the pair of ostiolar 

sclerit e s  invaginated into the ostium bursae . The New Zealand T . notabilis 

is alone in the se cond, with the juxta/anellar lobes smooth instead of serrate 

as in the other two New Zealand specie s ,  and with the ostiolar sclerites 

practically lost within the lateral walls of the o stium bursae . The s clerite s  

have also be·eome functionle ss i n  T . trapezitis and T .gorgopis , which I place in 
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the third group characterised by serrate juxta/anellar lobes and relatively 

strong ostiolar sclerites .  

Tauroscopa shows very close relationships with the dominant 

Australian lowland Gadira/Hednota complex . 

cool-climate segregate of Gadira/Hednota . 

I regard Tauroscopa as  an alpine 

Tauroscopa differs from Gadira/Hednota in having diurnal-type 

compound eyes; the palpi,  thorax and coxae covered with dense hair-like scales 

ventrally; the hindwing veins m2 , m3 being distant at their bases ;  a trans-

tilla present in the male genitalia , and having the ostium bursae characteris-

tically flattened and bell-shaped .  

The status of Tauroscopa will need to be carefully re-examined when 

the whole Gadira/Hednota complex in Australia has been revised . I suspect that 

the concept of Tauroscopa as a discrete genus may not be tenable when more 

information is available on the large genus or genera . That a quadrilobate 

juxta/anellus has developed simultaneously in Tauroscopa and some species of 

Gadira is a coincidence of a major order. Although I have interpreted 

Tauroscopa as monophyletic in fig . 7 ,  the arrangement given .there may be illusory,  

although I feel sure that the three New Zealand species are a monophyletic group 

at the generic level.  

A complete revision of Gadira/Hednota is the most urgent single need 

in the systematic study of\ Australasian Crambinae . 

KEY TO KNOWN NEW' ZEAL_AND SPECIES OF 

Tauroscopa 

1 First line of forewings waved . 

In male genitalia : costal lobe fused to valvula , juxta V-shaped 

but with each anellar apical lobe with single prong . 

In female genitalia corpus bursae asignate • • • •  . . . . . . . . . 

First line of forewings obsolete , trapezoidal mark present instead . 

In male genitalia : costal lobe separated from valvula . Juxta 

V-shaped , each anellar apical lobe having two prongs . 

• • 2 

In female genitalia : corpus bursae with two signa • • • • • • • • •  trapezitis 



2 Second forewing line scalloped. 

In male genitalia : Inner margin of juxta lobes serrate . 

In female genitalia : Ostiolar sclerite s strong , apophyse s 
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about 6x length of anal papillae • • • • • • • • • • • • • • • • • gorgopis 

Second line of forewings not scalloped . 

In male genitalia : cornutus present . Inner margin of 

juxtal lobes smooth. 

In female genitalia : Ostiolar sclerite s  weak. Apophyses 

only about 3x length of anal papillae • • • • • • • • • • • • • • notabilis 

Specie s Group 1 .  

Characterised by a very weak lateral strip in the eighth abdominal 

tergite of the female , the relatively poor development of the transtilla and 

the pre sence of part of the paired ostiolar sclerite s outside the ostium bursae 

in the intersegmental membrane . 

Two species kno1vn, both from the range s of south-eastern Australia , 

T . lachnea and T . callixutha . 

Tauroscopa lachnea ( Turner) 

Oressaula lachnea Turner , 1 91 3 , Proc . ray . Sac . Queensl. , 24. P<· 1 63 . 

Tauroscopa lachnea (Turner ) Bleszynski and Collins , 1 962 ,  Acta z ool . cracov . ,  

7, P • 355 . 

Holotyp e m .  in National Museum of Victoria , Melbourne , labelled "Mt . Hotham 

Vie .  1 1 . 2 . 08" ,  " G .  Lyell Coll . Pres . 31 . 7 .32" , " Oressaula lachnea Turn. Type" . 

National Mus . Insect Type registration No . "T-3744" . Syntype f .  in Entomology 

Division, Nelson, author' s genit prep . ,  labelled "Mt .  Hotha.m Vie . 4,200 ft . ,  

1 1 .2 . 08 . "  

EXTERNAL CHARACTERS : Detailed descript ion by Turner ( 1 9 1 3 ) .  Compound eye 

diurnal typ e ,  ocelli large , female frenulum triple , frons planoconvex , wing span 

1 8  - 22 mm ( both sexes ) . Differs from the New Zealand spe cie s by having plain 

brown forewings , and pale brown hindwings with a dark narrow border.  ( Slide 88) . 

MALE GENITALIA : ( Fig . 1 1 5 ) :  As for generic description except for the following : 

Arms of vinculum narrow , only about * as wide in profile as uncus is long . 
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Saccus  rounded, barely developed. Juxta ( or anellus ) a deeply cleft 

V-shaped plate , with strong, serrate bifurcate lateral horns. Transtilla 

present , weaker than in other species examined, otherwise costa of valve barely 

differentiated. 1 Valve about a longer than aedoeagus. Uncus and gnathos 

tapered, pointed . Aedoeagus about twice uncus , length to median breadth ratio 

about 4: 1 ,  without cornuti ,  but with strong dorsal area of thickening, and a 

small ventral narrow flange . 

FEMALE GENITALIA (Fig . 1 97) : As for generic description except for the 

following: Anal papillae nearly free , with slight dorsal coalescence , posterior 

apophyses about � longer than anteriors . Eighth sternite possibly present as 

a minute strong plate posterior to ostium. Eighth tergite showing nearly 

complete ventral fusion into a collar, but very weak in lateral midlines .  

Fused ventro-laterally t o  pair of ostiolar sclerites which curve dorsad and 

introrse into lateral extremities of mouth of ostium bursae . Posterior margin 

of seventh sternite with complex ventral median lodicular series of folds . 

Ductus bursae about 3� anterior apophyses, very broad with a constriction at 

�' ductus seminalis joining at � ·  Ostium bursae flattened, bell-shaped. 

Corpus bursae asignate .  

LARVA: Not known. 

HOST PLANl' : Not known. 

DISTRIBUTION: South eastern Australia ; . Victoria and New South 

Wales ,  above about 4,000 ft . Flight period December to February . 

MATERIAL EXAMINED :  2 m. 1 f .  

Mt . Hotham, Vie . :  1 m .  NMVC, 1 f .  4,200 ft . ,  EDNZ , 1 1 . 2 .08,  Lyell coll . 

Mt . Kosciusko , N .S .W. : 1 m . , slide P.39 , 7.1 2 . 22 ,  ANMC , Goldfinch . 

REMARKS : See pp . 3 7- 38 and .p .  2 9 2 . 
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Tauroscopa callixutha Turner 

Tauroscopa callixutha Turner , 1 925 , Trans . roy . Soc . S .  Austral . ,  49 : 43 . 

Holotype m .  in Australian Museum, Sydney , labelled " Kosciusko , 7. 1 2 . 1 922 , GM , 

G . M .  Goldfinch, "  with paratypic series of 5 m .  with same label data . 

EXTERNAL CHARACTERS : Detailed de scription by Turner ( 1 925 ) .  Compound eye 

diurnal type , ocelli large , female frenulum triple , frons planoconvex , wing span 

1 7  - 24 mm ( both sexe s ) . Differs from all other spe cie s by yellow chequering 

of hindwings .  

MALE GENITALIA (Fig . 204-a ) : As for generic description except for the following : 

Arms of vinculum narrow , only about � as wide in profile as uncus is long . 

Saccus rounded , slightly cupped ventrally . Juxta ( or anellus ) a deeply cleft 

V-shaped plate with a pair of prongs curved ventrad , lying dorso-laterally to 

aedoeagus . A secondary lobe from the base of each extends posterior� for 

about half the length of the lobe s ,  with apices setulose . A pair of shorter 

juxta/anellar prongs lie ventro-lateral to the aedoeagus , but curve introrse 

below the aedoeagus , where their apices fuse . Transtilla pre sent , but only 

weakly developed. Uncus and gnathos tapered, gnathos slightly clubbed . 

Aedoeagus about twice uncus ,  length to median breadth ratio about 6 : 1 ,  with 

single moderate elongate cornutus , and the ventro-anterior extremity strongly 

scleroti sed. 

FEMALE GENITALIA (Fig . 204-b) : As for generic description except for the 

following : Anal papillae nearly free ventrally but with dorsal coale scence , 

post erior apophyse s about � anteriors . Eighth sternite absent . Eighth tergite 

almost completely fused to form a collar , but very weak in lateral midlines .  

Fused ventro-laterally t o  pair of ostiolar sclerites which curve strongly dorsad 

and introrse into lateral extremities of mouth of ostium bursae . Po sterior 

margin of seventh sternite with slight lodicular fold . Ductus bursae about 

3 - 4 x anterior apophyse s ,  very broad with loop at �' ductus seminalis joining 

at i· O stium bursae flattened, bell-shaped , laterally and posteriorly heavily 
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sclerotised. Corpus bursae ma ssive , asignate . 

LARVA : Not known. 

HOST PLANI' : Not known. 

DISTRIBUTION : 

South Wales .  

South eastern Australia ; Sno'� Range above 3 , 000 ft . in New 

Flight period De cember-January . 

MATERIAL EXAMmED : 1 3  m .  2 f .  

Mt . Kosciusko c .  5 , 000 ft . ,  N . S .W . : 5 m .  (paratypes ) 7 Dec .  1 922;  6 m .  3-1 0 

De c .  1 921 ; 1 m .  27 De c .  1 924; 1 m .  5 Jan. 1 925 ; G . M .  Goldfinch . 

REMARKS : See pp . 3 7- 3 8 and 'P • 2 9 2 • 

Species Group 2 .  

Characterised by a thorn in the aedoeagu s ,  smooth evenly tapered 

juxtal ( or anellar ) lobe s ;  very weak ost iolar sclerite s .  The latter are 

usually not visible but may be se en in some female s under a high power of a 

stereo-microscope , as  a faint pair of marks in the lateral ostiolar walls .  

Contains a single spe cie s ,  T . notabilis ,  confined t o  Nelson and 

Marlborough . 

Tauroscopa notabilis Philpott . 

Tauroscopa notabilis Philpott , 1 923 , Trans . N . Z . Inst . ,  54, p .  149 .  

Holotype m .  and allotype f .  in Entomology Division , Nelson, labelled ''Mt . Peel 

(Nelson) 31/1 2/1 2" and "Mt . Arthur 4,500 ft . 20. 2 .23 , A .  Philpott" , re spect ively .  

EXTERNAL CHARACTERS : Detailed de script ion by Philpott ( 1 923 ) ,  coloured 

illustration by Hudson ( 1 928 , Plate L .  fig . 1 9  f . ) , eye diurnal type , frons 

with blunt conical projection, ocelli; large , frenulum single in male , triple in 

female , wing span 1 8  - 20 mm (both sexe s ) . ( Slide 89) . 

MALE GENITALIA (Fig . 1 14) : . As for generic descript ion but including the 

following : Arms of vinculum narrow in profile , le s s  than � uncus . Saccus 

poorly developed , cupped ventrally , apex with slight anterio-lateral excavations . 
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Juxta ( or anellus ) with smooth pair of horns curving ventrad and extrorse . 

Transtilla present .  Costal lobe of valve with a slight dorsal marginal 

protuberance at i, otherwise valve entire . Uncus tapered, 2 - 3x gnathos , 

curved ventrad, with laterally flattened apex . Gnathos curved dorsad, fused 

only for apical *' tapered and pointed, Aedoeagus tubular, with anterior 

medial cleft , strong from t to anterior extremity, about 2ix uncus , length to 

median breadth ratio 5 : 1 ,  apical thorn or cornutus present . 

FEMALE GENITALIA (Fig . 1 96 ) :  As for generic description but with the 

following : Anal papillae coalescent , posterior apophyses  relatively short , 

barely half anteriors . Eighth sternite absent ,  eighth tergite free ventrally, 

three times wider dorsally than ventrally . Ductus bursae about 2x anterior 

apophyses ,  ductus seminalis joining at about � to i, ostiolar sclerities very 

weak, lateral , internal, ostium bursae flattened, bell-shaped, shielded ventraiAY 

by posterior margin of seventh sternite. Corpus bursae asignate . 

LARVA : Not known. 

HOST PLANT : Not known. 

DISTRIBUTION (Fig . 295 ) :  An alpine species, largely confined to the Nelson 

and Marlborough Provinces , although a few specimens have been taken at Arthur' s  
afttl ,,... � ... � sul'-. at- H�. \Jc\kef�l,(. 

Pass,� Flight period December to February. 

MATERIAL EXAMINED : 1 8 m .  7 f. 

Arthur' s  Pass; 2 m.  1 4.1 .33 ,  DM, G .V .  Hudson. 

Burgoo Creek, Nel . :  2 m. EGS , 6 . 1 2 . 62 ,  FRI , J.S . Dugdale . 

Cascade Creek, Angelus Basin, Nel . : 1 f .  HGR , 9 .2 .64, FRI ,  J .S . Dugdale . 

Dun Mt . Nel . , 3 , 000 ft . :  1 m.  8 . 1 .22 , ED , A .  Philpott . 

Iron Hill, 4,700 ft . :  1 m.  EGZ , 4 f . !!!£, �' 9 .2 .66 , FRI, J.S . Dugda.le . 

Lake Sylvester: 3 m. �' �' 8-1 1 .2 .66 , FRI , J.S . Duglale . 

Mt . Arthur: 1 m.  9 . 1 . 1 891 , DM, G.V. Hudson; 1 m .  2 . 2 . 23 ,  ED , 1 m. �' 1 f .  

23 . 2 .24, ED; A .  Philpott ; 1 m.  1 6 . 1 .32 , DM , S .  Hudson. 

Mt. Crystal , 4,500 ft . :  1 m. EGX, 14 .2 .66 ,  FRI, J.S . Dugdale . 

Mt . Iris Ridge , Wairau Mts :  1 m .  1 6 .2 .66 ,  FRI, J .S . Dugdale . 



Mt . Peel,  Nel. : 1 m.  23 . 1 . 1 889, DM, G.V .  Hudson. 

Mt . Wakefield: 1 m . � ' 1 f. 14. 1 .64, FRI , J.S . Dugdale . 

Nuggety Peak, Mt . Owen: 1 m.  1 3 . 1 . 65 ,  FRI , J .S .  Dugdale . 

REMARKS :  There is ver� little variation in this distinctive species except 
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for intensity of forewing markings .  The presence of the species at Arthur' s 

Pass ,  where it overlaps the range of T .trapezitis , as well as in the alpine 

regions of Nelson and Marlborough, can be explained by post-glacial 

colonisation or recolonisation along the Taramakau valley. 

Distinct on several good characters from the other specie s I have 

examined,  but not at the generic level . 

Species Group 3. 

Characterised by an unornamented aedoeagus , serrate juxtal (or 

anellar ) lobes , strong ostiolar sclerites .  

Contains two species ,  T .gorgopis and T .trapezitis in the South Island 

of New Zealand. 

Tauroscopa gorgopis Meyrick 

Tauroscopa gorgopis Meyrick, 1 888 , Trans . N.Z . Inst . ,  20, p .  69 . 

Tauroscopa howesi Philpott , 1 930, Rec .  Auckland Mus . , 1 .  p .  3 ·  

Holotype m .  in British Museum (Natural History ) labelled "Mt . Arthur New 

Zealand GVrl./1/89 , "  "Tauroscopa gorgopis" . 

Holotype m.  in Entomology Division, Nelson labelled "Tauroscopa howesi Philpott 

holotype male and "Obelisk 1 . 2 . 1 2 11 •  

EXTERNAL CHARACTERS : Detailed descriptions given by Meyrick ( 1 888 ) and Philpott 

( 1 930) , coloured illustrations by Hudson ( 1 928,  Plate XIX ,  fig . 42 f, 1 939 , Plate 

LXII , fig .  21 m. ) . Eye diurnal type , with nude peri-orbital strip , ocelli large , 

frons with conical protuberance , frenulum single in male , triple in female . 

Wing span 1 8  - 24 mm ( both sexes ) . Ven&tion, fig . 28 . ( Slide 90) . 

MALE GENITALIA (Fig. 1 1 2 ) : As for generic description but with the following : 

Arms of vinculum very narrow in profile , barely * as wide as uncus is long. 



Saccus poorly developed , with rounded apex, and fragile ventre-posterior 

flange . Juxta strongly developed as a deeply cleft V-shaped plate with 

sclerotised anellar apica l horns . Each horn flattened,  sharply angled 

extrorse at �' inner margin characteristically serrate .  Transtilla pre sent , 

otherwis e  co stal lobe of valve poorly differentiated. Uncus and gnathos 

tubular , bluntly pointed, curved ventrad and dorsad re spectively .  Gnathos 

fused only apically . Aedoeagus unornamented , without cornuti , with ring of 

thickening at point of juxtal attachment , about 3x uncus , length to median 

breadth ratio about 8 : 1 .  

FEMALE GENrrALIA (Fig . 1 94) : As for generic description, but with the 
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f ollowing : Anal papillae coales cent , p osterior apophyse s equal to anteriors . 

Eighth abdominal sternite absent . Eighth tergite not fused to ostium. 

Ostiolar sclerite s lateral , clearly vi sible , isolated in walls of ostium bursae . 

Ductus bursae about equal to length of apophyses,  ductus seminalis j oining at �'  

corpus bursae asignate . 

LARVA : Not known. 

HOST PLANT : Not known .  

PUPA ( Fig . 36a ) :  Length 20 mm ,  dull brown, with abdominal setae short , 

thi cke.ned , set in chi tin pits , abdomen sale bro se . Cremaster with strong setae . 

Pupa in rough cocoon of soil particles under stone . 

DISTRIBUTION (Fig . 294 ) :  Alpine regions of the South Island , flying in rock-

strewn grassland above 4 , 000 ft , and on fellfield and ridges up to about 5 ,500 ft . 

( Mr .  J . S .  Dugdale , pers . comm . ) .  Flight period De cember to Februa� . 

MATERIJl..L EXAMINED :  54 m .  1 8 f .  

Advance Peak: 4 m .  FDA, �' �' 2 f . �' 1 -2 . 1 . 1 0, DM , C .E .  Fenwick. 

Commiss ioner ' s  Creek : 7 m . �' FDC ,  � '  FDE , �' 2-3 . 2 . 1 3 ,  DM , G .  Howe s .  

Freehold Range : 2 m .  1 f .  31 . 1 2 .35 , CM, S .  Lindsay . 

Macet own: 1 m .  1 .2 . 09 , ED, C .E .  Fenwick. 



Mt . Arthur: 3 m .  24-8 . 1 . 24,  CM , S .  Lindsay. 

Mt . Cook: 5 m .  1 2 . 1 2 . 28 - 4 . 1 . 29 ,  CM, S .  Lindsay. 

Mt . Hutt :  1 m .  Dec. 1 933 , C.M , S .  Lindsay. 

Mt . Pee l  Range : 1 m .  27. 1 . 1 889 , DM, G.V. Hudson. 
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Obelisk : 2 m.  Q.£!, GDB, 1 . 1 .4.0, DM, G.V. Hudson; 1 f .  2 .1 2 . 63 ,  FRI, J . S . Dugdale . 

Old Man Range : 1 m .  1 .2 . 1 2 ,  DM, A .  Hamilton; 1 1  m . �' !§!, �' E�, 2 . 1 2 . 63 ,  

FRI, J .S . Dugdale . 

Remarkables :  1 f .  1 5 . 1 . 66 ,  FRI , J.S . Dugdale ; 14 m . �' EGQ, EGV, �' 13 f. 

�' CGU ,  FGB, EGU, 1 5 . 1 . 66 ,  FRI , J.S . Dugaale .  

Vanguard Peak: 2 m. 8 . 1 . 09 ,  ED , G.V. Hudson. 

REMARKS :  The most wide-ranging of the New Zealand specie s ,  being found throughout 

the length of the main ranges of the South Island. The howesi form, with its 

distinct white patterning , does not appear to be worthy of subspecific rank as 

I have found many intermediate s .  In general this form i s  more common in the 

southern part of the South Island among the specimens I have examined ,  but the 

distinct howesi patterning is almost always associated with small dark male 

specimens . I can find no differences in the genitalia of either sex in 

gorgopis and howesi specimens . 

Phylogenetically the sister spe cies of the New Zealand T . trapezitis . 

Tauroscopa trapezitis Meyrick 1 905 .  

Tauroscopa trapezitis ,  1 905 , Trans . ent . Soc . Lond. , 1 905 , p .  227 . 

Holotype m. in Brit ish Museum (Natural History) , slide BM pyral 3968 , labelled 

"Mt . Earnslaw New Zealand GVH/03 .  11 

EXTERNAL CHARACTERS : Detailed description by Meyrick ( 1 905 ) , coloured illus-

tration by Hudson ( 1 928 , Plate XIX , fig . 41 m . ) ,  with abbreviated description.  

Eye diurnal type , frons with blunt conical protuberance , ocelli large , frenulum 

single in male , triple in female . Wing span 1 8 - 22 mm ( both sexe s ) . (Slide 91 ) . 

MALE GENITALIA (Fig . 1 1  3 ) : As for generic description except for the following : 

Arms of vinculum narrow , about i uncus in profile . Saccus moderately developed, 

cupped ventrally below valvae base s ,  with anterio-lateral excavations . Juxta 

( or anellus ) with pair of l�ge serrate lateral horns , each apically bifid . 
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Transtilla present , costal lobe separated from rest of valve at apex as a 

slight prong . Uncus slightly curved ventrad , a little shorter than gnathos . 

Gnathos curved dorsad , fused only apically, tapered, with blunt point . 

Aedoeagus tubular , strong from about i to anterior extremity , with ring of 

thickening at attachment point of juxta/anellus , about 5 - 6x uncus , length 

to median breadth ratio about 6 - 7 : 1 . No cornuti or other ornamentation . 

FEMALE GENITALIA (Fig . 1 95 )  : As for generic description except for the 

following: Anal papillae coalescent ,  posterior apophyses about � anteriors . 

Eighth sternite absent , eighth tergite margins free in ventral midline . 

Ostiolar sclerites clearly visible as strong areas isolated in lateral walls 

of ostium bursae . Ductus bursae about 4x length of anterior apophyses ,  with 

ductus seminalis joining at �' ostium bursae characteristically bell shaped, 

shielded ventrally by posterior margin of seventh sternite . Corpus bursae 

with two large unequal oval signa . 

LARVA: Not known. 

HOST PLANT :  Not known. 

DISTRIBUTION (Fig. 296 ) :  Alpine regions of the South Island of New Zealand 

south of Arthur' s  Pass .  Flight period November to January. 

11.ATERIAL EXAMINED: 1 0 m.  4 f . 

Arthur' s  Pass : 1 m. 8 . 1 1 .57 , ED, E . S . Gourlay . 

Ben Lomond: 1 m .  25 . 1 . 1 2 ,  ED ; 1 m . �' 1 . 1 . 22 ,  DM, C .E .  Fenwick. 

Bold Peak: 2 m .  �' �' 29 . 1 2 . 1 0, 1 f. JCC , 26.1 2 . 1 3 ,  DM, C .E .  Fenwick. 

Hunter Mountains : 1 f. B1�, 6 . 1 . 22 ,  CM, S .  Lindsay. 

Lake Luella : 1 m .  23 . 1 2 . 1 9 ,  ED, C .E .  Fenwick . 

Mt . Earnslaw : 1 m.  20. 2 . 03 ,  G .V .  Hudson; 1 m . �' 5 . 1 . 1 6 ,  DM, C .E .  Fenwick. 

Paradise :  1 f.  !!£!, 29 . 1 2 . 1 2 ,  1 f .  if2!, 1 . 1 . 20 ,  DM, C .E .  Fenwick. 

Takitimos : 1 m. 28 . 1 2 . 1 2 ,  ED , A .  Philpott . 

Vanguard Peak: 1 m.  BMJ, 8 . 1 . 09 ,  DM, G .V. Hudson. 

REMARKS : Phylogenetically the sister species of T .gorgopis ,  but showing a 

relatively plesiomorphic character of retention of signa on the co rpus bursae 



not found in any other species in the genus . 

Variation in this species is restricted to the intension of colour 

and pattern on the forewings . 
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Genus Hednota Meyrick 

Hednota Meyrick, 1 886 , Trans . ent . Soc . Lond . ,  1 886 ,  p .  270. Type specie s 

( auct . Zimmerman, 1 958 ) Crambus bifractellus Walker, 1 863 . 

Thinasotia sensu Meyrick , 1 879 (misspelling of Thisanotia HUhner ) ,  ( nee 

Thisanotia HUhner, 1 825 , Verzeichniss  bekannter Schmettlinge sic) ,  

type species Tinea chrysonuchella Scopali , 1 763 ) . 

COMMENTS : This is an unrevised genus requiring urgent attention. The 
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diagnosis of Meyrick ( 1 886 ) ,  based only on external characters , is inadequate . 

A brief diagnosis by Koch ( 1 965 )  i s  of no use for systematic purpose s .  While 

it covers the species he describe s it is not exclusive , and could apply to 

several other Crambine genera . I have examined the male genitalia of the type 

species ( fig . 1 25 ) ,  and at the pre sent time the only male genitalial characters 

separating Hednota from Gadira Walker are the dorsal anellus shield in the 

former, lacking in Gadira , and the distinctly cupped saccus of Gadira species, 

lacking in Hednota bifractella but also poorly developed in G .vittella . In 

H. bifractella the tegumen is not characteristically narrowed basally as in the 

species I have transferred from Hednota to Gadira . I have retained,  of the 

1 0  spe cies examined here , only the type spe cies bifractella in Hednota . I have 

transferred the other spe cies examined; crypischroa Lower ,  gramella ( Zeller) ,  

haplotype (Turner) ,  leucophthalma (Meyrick ) , longipalpella ( Meyrick ) , panselenella 

(Meyrick) , pedionoma ( Meyrick) , pleniferella (Walker )  and vittella ( Suederus ) ,  

to  the genus Gadira , Walker.  The position of ( ?) Hednota empheres Koch, 1 965 , 

which has a peculiar " thorny ampulla" on eac'h male valve and similar swellings on 

the lateral angles of the female eighth abdominal tergite , is very problematical , 

and not further considered in the present work. 

Hednota bifractella (Walker )  

(type specie s )  

Crambus bifractellus Walker, 1 863 , List o f  the Specimens o f  lepidopterous Insects 

in the collection of the British Museum ,  London, 27, P •  1 74 . 

Hednota bifractellus (Walker) Ble szynski and Collins , 1 962 , Acta zool . cracov . 

7 ,  p .  314. 



Type not checked. Examination based on a male from the Australian National 

Museum Collection, Canberra , determined by I .F .B .  Common, labelled " Black Mt . 

A . C .T .  light trap , 30 Oct . 1 959 I .F .B .  Common. " ( Slide 92 ) . 
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EXTERNAL CHARACTERS : Brief description by Walker ( 1 863 ) ;  recognisable by the 

paired inner and outer tear-drop shaped subcostal and median white markings . 

Eye nocturnal type ,  ocelli small , frons with conical protuberance , wing span 

23 mm (male ) . Venation, fig.32 .  Female not examined.  

MALE GENITALIA (Fig. 1 25 ) :  Arms of vinculum about t as wide in profile as 

uncus is long . Saccus developed anteriorly,  elongate ( about t uncus ) , apically 

rounded ,  not cupped ventrally below bases of valvae . Juxta ( or anellus ) a 

V-shaped plate bifurcating ventro-laterally to aedoeagus into pair of slender 

slightly curved horns . Dorsally and basal region of the structure has a 

moderately sclerotised strap-like shield arching over the aedoeagus and fusing 

with each side of the basal portion of the juxta/anellus .  Costa of valve strongly 

developed, separated for apical t into long narrow setulose lobe with truncate 

apex . Ventral margin of valve curving introrse , but sacculus not developed . 

Valve slightly longer than aedoeagus� Uncus tapered, pointed , arched sharply 

ventrad with pointed apex . Gnathos tapered,  pointed,  curved dorsad, a little 

shorter than uncus .  Aedoeagus tubular, truncate , with single gigantic projecting 

cornutus more than t total length of aedoeagus . 

FEMALE GENITALIA: Not examined . 

LARVA: Not known. 

HOST PLANT :  Not known . 

DISTRIBUTION: Canberra , also South Australia (Bleszynski and Collins , 1 962 ) .  

Flight period October , probably in other months also . 

MATERIAL EXAMINED :  1 m.  

Black Mountain, A . C .T . :  1 m .  30. 1 0 . 1 959 , AN !C ,  I .F .B .  Common. 

REMARKS : Since H.bifractella is regarded as the type species of the genus 

(Zimmerman, 1 958 ; Bleszynski and Collins , 1 962;  Bleszynski , 1 963a ) ,  its 
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stability is desirable until the relationships of Chilo , Hednota and Gadira 

have been thoroughly explored and the assemblage of species presently in Hednota 

(Bleszynski and Collins , 1 962 , pp . 314-7) re-examined. 



�enus �adira Walker 

�adira Walker ,  1 866, List of the Specimens of lepidopterous Insects in the 

collection of the British Museum, London, 35 , p .  1 742 . Type species 

�adira acerella Walker, 1 866 . (mono�pic ) . 

Botys Felder, 1 875 , Reis,  Nov . Lep . ,  pl . cxxxvii , fig . 27. 
mehanga Felder ,  1 875 - �adira acerella Walker , 1 866 . 

Type species Botys 

(monotypic ) 

Thinasotia sensu Meyrick, 1 882 (misspelling of Thisanotia Ellbner) (nee HUbner , 

1 825 , Verzeichniss bekannter Schmettlinge ( sic ) , Augsburg, P • 366 , Type 

species Tinea chEysonuchella Scopoli , 1 763 ) . 

Scenoploca Meyrick, 1 882 , New Zealand Journal of Science (Dunedin) , 1 ,  p .  1 86 
Type species Scenoploca petraula Meyrick, 1 882 . (monotypic ) 

CEYptomima Meyrick, 1 883 , Trans. N .Z .  Inst . 1 5 ,  p .  8 .  Type species �adira 

acerella Walker , 1 866 . (monotypic ) . 

Thinasotia sensu Meyrick, 1 883 (misspelling of Thisanotia HUhner) (nee HUbner 

1 825 , Verzeichniss bekannter Schmettlinge ( sic ) , Augsburg , P •  366 . 

Type species Tinea ch!ysonuchella Scopoli , 1 763 ) .  

Scenoploca Meyrick, 1 883 , Trans . N.Z . Inst . 1 5 ,  p .  9 .  Type species Scenoploca 

petraula Meyrick, 1 882 . (monotypic ) . 

Talis sensu Meyrick, 1 9 1 2 (nee �uenee , 1 845 , Essai sur une nouvelle classifica­

tion des Microlepidopteres Ann. Soc . ent . Fr . , Paris , 3 ,  PP • 3?4· 
(monotypic ) . 

Hednota Meyrick, 1 886 (partim ) Trans . ent .  Soc . Lond. 1 886 , P •  270. Type 

species Crambus bifractellus Walker ,  1 863 .  

PROVISIONAL DIA�NOSIS : Labial palpi longer than head, porrected, maxillary 

palpi triangular. Frons with or without conical protuberance . Frenulum single 

in mae , double or triple in female . In venation: Forewings with r5 free , r1 

not concurrent with S e .  Hindwings with discal cell primitively closed, but 

partially open in a number of species ,  m2 and m3 stalked, or with bases ver,y 

closely approximated (figs . 29 , 30, 31 ) .  In male genitalia : vinculum typically 

narrow , almost strap-like , in profile ; saccus with rounded rarely elongate apex 

anteriorly ,  characteristically cupped ventrally below bases of valvae ; costal 

region of valve poorly to strongly developed, with or without a prong or lobe . 

Sacculus not developed (unless Hednota asterias Meyr. should prove to belong. to 



this genus , see Bleszynski , 1 962b , fig . 1 6 ) .  Juxta basically a U or V-shaped 

plate , with one or two pairs of horns developed, directed caudad, part or all 

of this structure possibly being anellar rather than juxtal in origin .  

Aedoeagus stout , sclerotised o r  weak, with or without cornuti .  I n  female 

genitalia: Eighth sternite absent ; eighth tergite not directly fused with 

ostium bursae , ostiolar sclerites lateral and internal (partially so in 

pleniferella Meyr. ) , anterior apophyse s pre sent ,  usually long , corpus bursae 

asignate ( s cobinate in pleniferella ) . 

COMMENTS : At the present stage of our YJlowledge of the Australian Crambine 

fauna this diagnosis can only be considered provisional . It may be nece ssary 

to widen the concept of thi s genus,  or narrow it dovm to even fewer species than 

I have included here . 

In a re cent paper Ble szynski ( 1 962b)  has correctly removed about 1 9  

speci es of Australian origin from Tali s ,  and transferred them , with some reserva-

tions , to Hednota . Bleszynski and Collins ( 1 962 ) removed the remaining 

Australian species formerly in Talis to Hednota . Ble szynski removed panteucha 

from Talis to the small genus Surattha , but Koch ( 1 965 ) transferred the same 

species from Surattha to Hednota . 

In the same paper Koch has made a useful contribution to our knowledge 

of the genus , but until all known species have been re-examined and the range 

of structure in all the important characters systematically analysed no one 

will be in a position to effectively revise this assemblage . However the type 

spe cies of Gadira , acerella , is undoubtedly congeneric with petraula and 

leucophthalma, a nd also under the present generic definition with a number of 

endemic Australian species I have examined;  C£Ypsichroa, haplotypa , longipalpella , 

panselenella , pedionoma, gramella , pleniferella and vittella ; and two of the 

species described by Koch ( 1 965 ) ,  ancylosticha and panteucha . Possibly other 

species figured by Koch in the same paper should also be transferred to Gadira , 

for example peripuce s .  However I had considerable difficulty interpreting his 

drawings in some case s ,  and found his genitalial de scriptions quite inadequate 

for systematic analysis . 



However the range of structure , especially in the female genitalia , 

is very wide , although not so wide that any particular condition cannot be 
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derived from another . Should Hednota prove t o  be a genus distinct from Chilo , 

and even this has not yet been satisfactorily demonstrated ( Bleszynski , 1 963 ) ,  

then the Meyrick genus Hednota may need to be sunk as a synonym of Walker' s much 

earlier Gadira . I have only examined the male genitalia of the type species of 

Hednota , H . bifractella (Walker ) .  Here there is a broad dorsal shield linking 

the right and left arms of the juxta and completely surrounding the aedoeagus.  

In this species the characteristic cupping of the saccus below the bases of  the 

valvae in species of Gadira such as acerella, petraula and pedionoma is not 

present . Since this appears to be a somewhat different line of development 

from Gadira I leave bifractella in Hednota . This is particularly important at 

this stage of revision as bifractella is after all the designated type specie s 

of the genus (Zimmerman, 1 958 ) .  

The species crypsichroa Lower and haplotypa (Turner) , show a very 

special complexity of juxta/anellus structure , though even this is more akin to 

the condition in leucophthalma than that in bifractella . 

In this work the species under consideration are provisionally 

assembled into four species groups . ( fig. 8 ) . 

As presently defined Gadira differs from Tauroscopa by lacking a 

transtilla in the male genitalia , not having a broad flattened bell-shaped ostium 

bursae in the female , and by having hindwing veins m2 and m3 stalked.  

The genus as presently defined di ffers from the type species of 

Hednota in lacking a dorsal shield over the aedoeagus between the lateral juxtal 

( or anellar) lobes . However there is a weak membranous connection in all 

species in Gadira , and closer intermediate conditions may be found when more 

species are examined .  A more satisfactory distinction cannot at pre sent b e  made . 

Gadira and Hednota females so far examined by me or figured by Koch 

( 1 965 ) lack the strong dorso-ventrally fused completely internal ostiolar 

sclerites or the single diamond-shaped signum characteristic or revised Chilo 
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species ( Bleszynski 1 963 , 1 965 ) ( although not the type spe cies C .phragmitellus 

(Hftbner ) ,  Bleszynski ( 1 965 , Plate 93 , fig.  55 ) ) .  The distinctions between 

these partially revised genera are very unsatisfactory and much more work is 

needed. 

Several of the species described by Koch ( 1 965 ) ,  notably G .panteucha 

(Meyrick) , G .longipalpella (Meyrick) , G . c£Ypsichroa (Meyrick) ,  and G .pedionoma 

(Meyrick) are of great e conomic importance in Western Australia as "webworm" , 
(1.CCO{)j,..� • /; o 

destructive in pastures .  G.uanteucha is the dominant species k Koch, 1 965 ; vl.. ; l t 

Wallace and Mahon, (1 952 ) c ."s i Je«<t G- . pe, k o.-o..,..q_ l:: o �e ti-t Jo  ...... ; u,.. l; s p�c;e5 i" � k  1(.-l:.- .,"' "j 4.te4t . 



SYSTEMATI C  LIST OF SPECIES OF G�dira EXAMINED 

IN  THIS WORK OR WHOSE SYSTEl\iATI C  POSITION IS 
INTERPRETABLE AMONG THOSE ' FI GURED BY KOCH ( 19 65 ) o 

ALL SPEC IES AUS 'rRALIAN UNLESS OTHERWISE INDICATED 

SPECIES GROUP l .  

1 .  Gadira vi tt ella ( Sued erus , l78 7 :  Tinea) N . comb . 

2 .  Gadi ra gramella ( Z eller , l8 6 3 : Crambus ) N . comb o 

3 .  Gadira pans el enella ( Meyri ck , l882 : Thinaso tia ( s i c )  ) .  
N . comb e 

SPECIES GROUP 2a . 

4 .  Gadira petraula ( Meyri ck , l882 : S c enoplo ca)  N . comb . 
New Z ealand 

SPECIES GROUP 2b . 

5 .  Gadira ac erel1a Wa1k er , 18 6 6 .  New Z ealand 

6 .  Gadira pedionoma ( Meyr i ck , l88 5 : Thinaso ti a  ( si c )  ) .  
N . comb o 

SPECIES GROUP 3 . 

7 .  Gadira pant eucha ( Meyri ck , l88 5 :  Thinaso tia ( si c )  ) .  
N . comb . 

8 .  Gadira ancy1o sti cha ( Ko ch , 1965 : He�no ta) N . comb . 

9 .  Gadira pl enifere11a ( Wa1ker , l8 6 3 : Crambus ) N . comb . 

10 . Gadira 1ongipa1pe11a ( Meyri ck , 18 79 : ?Eromene ) N . comb . 

SPECIES GROUP 4 .  

1 1 .  Gadira crypsi chro a ( Lower , 18 9 3 : He dno ta) N . comb o 

12 . Gadira haplo typa ( Turner , 190 4 : Ta1i s )  N . comb . 
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1 3 .  Gadira 1 eucophthalma ( Meyri ck , 1882 : Thinaso ti a  ( si c )  ) 
N . comb . Aus tralia and 

New Z ealand 



KEY TO THE NEW ZEALAND SPECIES OF 

THE GENUS Gadira . 
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1 .  Male genitalia; Aedoeagus with large cornuti (about 1 2 ) ,  juxta ( or 
anell,US') with single pair of setulose horns curving extrorse . 

2 

Female genitalia; Distinct ostiolar pou·ch or swelling between ostium 
bursae and junction of ductus bursae with ductus seminalis . Internal 

lightly sclerotised lateral ostiolar sclerites visible in walls of 
ostium bursae . 

Forewings : Blue scales present in disc . 

with and oval, outlined with black. 

Reniform stigma clear 

• • • • • • acerella 

Male genitalia : Aedoeagus either without cornuti or with macroscopic 

cornuti . Juxta ( or anellus ) either with 4 horns , or one pair only 
curving introrse , each having a medial swelling. 

Female genitalia : Long narrow swelling anterior to  junction of ductus 

seminalis with ductus bursae . Sclerites not visible as above . 

Forewings : Without blue scales in disc .  Reniform elongate , oblique . 
. . . . . . . . . . . . 

Male genitalia : Juxta ( or anellus ) with two pairs of horns . 
of valve with triangular spur at �. 

Female genitalia : Dist inct stalked o stiolar pouch not present . 

Costa 

Forewings : Pale grey brown with distinct double subterminal line . 

2 

• • • • • • • • • leucophthalma 

Male genitalia : Juxta with one pair of horns . 

differentiated, without spur. 

Costa of valve not 

Female genitalia : distinct stalked ostiolar pouch present . 

Forewings : Whitish with black markings,  without distinct doubled 

subterminal line . Female with narrow wings , all markings obscure . 
• • • • • • • • • petraula 



313  

Species Group 1 . 

Saccus not strongly constricted from arms of vinculum or formed 

into a ventral cup ( figs . 1 20-1 22 ) .  Juxta/anellus still largely plate like , 

though with pair of horns developed .  

Contains three Australian species G .gramella , G .panselene� and 

G»"ittella , which differs from the other in having the apex of the gnathos very 

strongly developed into a " fish hook" form (fig . 1 22 ) .  

Gadira gramella (Zeller) comb.nov. 

Crambus gramella Zeller, 1 863 , Chilonidarum et Crambidarum genera et species ,  P •  46 . 

x Crambus enneagrammos Meyrick, 1 879 ,  Proc .  linn . Soc .  N .S . Wales ,  3 ,  p .  1 84. 

Hednota gramellus (Zeller ) Ble szynski and Collins , 1 962 , Acta zool. cracov . 7, P •  31 5 .  

� Synonymy from Bleszynski and Collins , 1 962 . 

Type not checked . Examination based on two male s from the National Museum of Victoria 

Collection, Melbourne , determined by A .  Neboiss , labelled "Macedon 29 . 1 0.05" 

and 11 Macedon 1 7 .3 .07 ,  G .  Lyell coll . 11 ( Slide 93) . 

EXTERNAL CHARACTERS : Detailed description by Meyrick ( 1 879 ) .  Very similar 

forewing pattern to G .panselenella , but much paler, ground colour very light brown. 

Eye nocturnal type , ocelli small , frons with blunt conical protuberance ,  wing span 

about 27 mm .  Female not examined .  

MALE GENITALIA (Fig . 1 20) : As for generic description and description of 

panselenella genitalia except for the following : Prong of costal region reaching 

tip of valve , gnathos about t longer than uncus ,  and much more sharply curved 

dorsad than in panselenella . 

FEMALE GENITALIA: Not examined. 

LARVA: Not known. 

HOST PLANT :  Not known . 

DISTRIBUTION: New South Wales ,  Victoria and Tasmania (Bleszynski and Collins 

1 962 ) .  Flight period October, March, and probably also in intervening months . 



MATERIAL EXAMmED : 2 m .  

Macedon, Vie . :  1 m . 29 . 1 0 .05 ,  1 m .  1 7.3 .07 ,  NMVC , G .  Lyell . 

REMARKS : Very close to G.panselenella . Se remarks on that specie s .  

Gadira panselenella (Meyrick) comb .nov . 

Thinasotia ( sic)  panselenella Meyrick, 1 882 , Pro c .  lion. Soc . N . S .  Wales ,  

1 882 ' p .  1 65 . 
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Hednota panselenella (Meyrick) , Ble szynski and Collins , 1 962 , Acta zool .  cracov . 

7,  P • 31 6 .  

Type not checked .  Examination based on  two m .  from the National Museum of 

Victoria Collection determined by A .  Neboiss,  labelled "Wandin W . Q . "  and 

"Beaconsfield . 1 9 .1 2 . 03" · ( Slide 94) . 

EXTERNAL CHARACTERS : Detailed de script ion by Meyrick ( 1 882b ) . Recognisable 

by the rich orange-brown colour of the forewings with median fascia , and pale 

marked veins . Eye nocturnal type , ocelli small, frons with conical protuberance , 

wing span 25 - 27  mm .  (male ) .  Female not examined.  

MALE G�1TTALIA (Fig. 1 2 1 ) : As  for generic description except for the following : 

Arms of vinculum narrow, about � as wide in profile as uncus is long . Saccus 

poorly developed , anteriorly rounded ,  ventrally cupped below bases of valvae . 

Juxta (or anellus ) a folded V-shaped plate bifurcating into two setulose lobes 

directed dorsa-caudad and lying lateral to aedoeagus . Costal region of valve 

developed into large prong from near �'  directed caudad , tip of prong ending well 

before apex of valve . Valve 1 �  aedoeagu s .  Ventral margin o f  valve curved 

introrse , but sacculus not developed . Uncus and gnatho s tapered, curved, equal 

in le ngth . Aedoeagus stout , sigmoid, about twice uncus ,  apically dilate , length 

to median breadth ratio about 4: 1 ,  strong except in apical region, cornuti absent 

but a small " cusp" near �. 

FEMALE GENITALIA: Not examined. 

LARVA : Not known. 



HOST PLANT :  Not known. 

DISTRIBUTION: New South Wales ,  Victoria , South Australia and Tasmania 

( Bleszynski and Collins , 1 962 : Turner, 1 904) . 

probably also in other summer months .  

MATERIAL EXAMINED : 2 m .  

Flight period December and 

Beaconsfield, Tas . : 1 m .  1 9 . 1 2 .03 ,  NMVC , no captor.  

Wandin, W . Q . ( locality not established as in West Queensland ) : 1 m .  no date , 
captor not given, NMVC . 

REMARKS : This species shows a very close relationship in male genitalial 
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characters with G .gramella . After further examination of long series of both 

gramella and panselenella from as many localities as possible , consideration 

should be given to dropping panselenella to subspecific rank. 

Gadira vittella (Suederus ) comb .nov . 

Tinea vittella Suederus , 1 787, Act . Holm . , p .  227 . 

Tinea bivittella Donovan, 1 805 , Ept . N .  H .  Ms . New Holland . 

Crambus trivittatus Zeller, 1 863 , Chilonidarum et Crambidarum genera et species , 

P • 34 . 

Talis trivittalis Hampson, 1 896 , Proc .  zool . Soc . Lond. , 1 895 , p .  968 . 
(misspelling of trivittatus Zeller ) . 

Hednota vittella (Suedarus ) Bleszynski and Collins, 1 962 , Acta zool .  cracov . 
7,  P •  31 7 . 

All synonymy from Bleszynski and Collins , 1 962 . 

Type not checked. Examination based on a male from the Australian National 
Museum Collection, Canberra , determined by I .F .B .  Common , labelled 11 Black Mt . 
A . C .T .  light trap 30 :tiov .  1 959 I .F .B .  Common and M .S . Upton11 and two male s from 

the collection of the Entomology Division, Nelson compared with the first specimen. 

EXTERNAL CHARACTERS : Brief description by Turner ( 1 904) , figured by Common 

( 1 963 , fig . 1 85 ) .  Easily distinguished by the two clear white forewing fascia , 

one median and the other subcostal . Eye nocturnal type , ocelli small , frons 

planoconvex , wing span 25 - 30 mm {male ) . Female not examined.  ( Slide 95) . 
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MALE GENITALIA (Fig . 1 22 ) :  As for g eneric des cription except for the 

following : Arms of vinculUL� slightly broader in profile than uncus is long . 

Saccus hardly develop e d ,  api cally rounded ,  but extending ventrally b elow bases 

of valvae . Juxta ( or anellus ) a ha state plate with V- shaped bifurcation 

caudally into pair of horns lateral to aedoeagus and curving first introrse ,  

then extrors e  and ventrad . Costa of valve strongly developed into large truncate 

lobe . Ventral margin of valve strongly curved introrse , but sacculus not 

develope d .  Valve half as long again a s  aedoeagus . Uncus tapered, bluntly 

pointed , strongly arched ventrad , a little longer than gnatho s .  Gnathos broad 

in profile with sharply arched apex . Aedoeagus tubular , apically trunca te , 

twice uncus , length to median breadth ratio a bout 7 : 1 , without cornuti . 

FEMALE GENITALIA : Not examined .  

LARVA : Not known . 

HOST PLANT : Not known . 

DISTRIBUT ION : Quee nsland , New S outh Wale s ,  Victoria , South Australia and 

Ta smania (Bles zynski and Collins , 1 962 ) .  Flight p eriod November, De cember and 

Ap ril , and probably the intervening months als o .  

MATERIAL EXAMINED : 3 m . 

Black Mountain, A . C . T . :  1 m .  30.1 1 . 1 959 , ANlC , I . F . B .  C ommon . 

Riverina , N . S .W . :  1 m .  1 . 1 2 .02 ,  EDNZ , no cap to r .  

Stradbrooke , N .S .W . : 1 m .  1 . 1 2 .02 ,  EDNZ , no captor. 

REMARKS : No variation in forewing pattern in the specimens examined . The 

vinculum-saccus is le s s  e laborate and without noticable lateral cons triction 

in compari son with t he other spe cies examined . 

Ko ch ( 1 965 ) has demonstrated sati sfactorily the di stinctne s s  of tP�s 

spe cie s from Hednota re curvella (Walker ) . 

Spe cie s Group 2 .  

Include s three spe cies in two subgroup s .  The saccu s  i s  



constricted from arms of vinculum. The juxta/anellus is a deeply cleft 

V-shaped or U-shaped structure with a pair of elaborate horns . Cornuti 

present and simple or absent . Subgroup 2a contains a single species ,  
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G .petraula from New Zealand . Subgroup 2b contains two species at present , 

G . acerella from New Zealand and G.pedionoma from eastern Australia . See fig. 8 .  

Gadira petraula (Meyrick) comb . nov . 

Scenoploca petraula Meyrick, 1 882 , New Zealand Journal of Science ( Dunedin) 

1 ' p .  1 86 .  

Scenoploca petraula Meyrick, 1 883 , Trans . N .Z . Inst . ,  1 5 , p .  9 .  

aw.ralklco 
Lectotype m .  in Dominion Museum, Wellington; 6 1�ypes m. in British Museum 
( ) 

��-lech 
Natural History ; 1 �type m .  in Canterbury Museum labelled "Scenoploca 

f"' ... kd·· 
petraula Meyr . Christchurch New Zealand 1 0/3/82" , and one Si!!=type m.  in British 

Museum dated 25/3/82 . 

EXTERNAL CHARACTERS : Detailed description by Meyrick ( 1 883 ) ,  coloured illustra-

tion by Hudson ( 1 928 , Plate XIX, fig . 34 m . ) with abbreviated description. 

Labial palpi having second joint bearing an oblique tuft of scales ventrally. 

�e nocturnal type , ocelli small , female frenulum double , frons planoconvex, wing 

span 1 4  - 1 8  mm ( both sexes ) .  Venation fig . 30 . Female semi-apterous . (Slide 96� 

MALE GENITALIA ( Fig . 1 1 9 ) :  As for generic description except for the following : 

Arms of vinculum narrow , only i as wide in profile as uncus is long • Saccus 

bluntly rounded apically,  ventrally cupped below bases of valvae . Juxta ( or 

anellus ) a V-shaped plate bifurcating int o a pair of horns lateral to aedoeagus , 

strong , curving dorsad and introrse , then extrorse beyond a medial swollen region . 

Costa of valve poorly developed, dorsal margin about 3x uncus . Valve about -l 

longer than aedoeagus.  Uncus parallel-sided, fingerlike , curved ventrad with 

blunt apex . Gnathos elements fused only for apical i,  tongue fingerlike , curved 

dorsad, slightly shorter than uncus . Aedoeagus sigmoid , about 2i - 3x uncus , 

length to median breadth ratio .6-7: 1 ,  strong in ventral midline for apical -l and 

terminating in short flattened spur , cornuti absent . 



3 18 

FEMALE GENITALIA (Fig . 200) : As for generic description except for the 

following : Anal papillae coalescent ,  posterior apophyses longer than eighth 

tergite . Tergite not fused to ostium bursae , anterior apophyse s i posteriors . 

Eighth sternite absent . O stiolar s clerites  lateral , internal , but very weak. 

Ductus bursae 1 ix anterior apophyse s ,  weak, with lateral ostiolar sac at * 

and smaller complementary swelling on opposite side of ductus ;  tapering 

abruptly at t,  ductus seminalis joining at t. Corpus bursae asignate .  

LARVA: Described by Hudson ( 1 928 ) as follows : "moderately stout , cylindrical , 

wrinkled,  very sluggish; rather greyish brown on the back, much lighter on the 

sides ;  the spots are minute blackish and obscure ; the head brown. " 

HOST PLANTS : Lichens . Hudson ( ibid ) stated " It feeds beneath a light 

shelter of silk on lichen dust on roclr.s , living in a crevice , and issuing forth 

beneath its shelter to feed" . 

F'UPA:  Not described by Hudson. 

DISTRIBUTION (Fig . 299 ) :  Known only from Stephen' s Island and the Christchurch-

Banks Peninsula area of the South Island of New Zealand . Adult flight period 

October to March , probably with two generations each year . 

MATERIAL EXAMINED : 29 m .  2 f.  

Christchurch: 1 m.  ( lectotype ) DM; 1 m.  ( syntype ) CM , 1 0. 3 .82 ,  E.  Meyrick . 
Port Hills ,  Cant . :  1 n:: . 1 2 . 3 . 22 ,  1 m .  24 . 1 1 . 23 ,  4 m.  1 7. 2 .24; CM, S .  Lindsay; 
1 f • .mE, 2 m .  27.1  0.24,  AM; 2 m. 31 .1 .25 , DM; 14 m. �' 1 f .  30.1 1 .30, CM; 

1 m .  1 8 . 1 0 . 31 , CM; S .  Lindsay. 
Stephen' s I ,  Cook Strait : 2 m .  14728 . 1 .33 ,  ED, E . S .  Gourlay . 

REMARKS :  Shares with G .leucophthalma the ostiolar sac or pduch in the fe�ale 

ductus , but the juxta is more like that found in G .acerella or G .pedionoma . 

Little variation in the specimens I have examined,  except that the 

semi-apterous females have all the markings obscured to a dull smudgy greyish 

white on a darker ground colour. Meyrick ( 1 883) noted that the female ran and 

jumped, but seemed incapable of flight . 
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Gadira acerella 

Botys mehanga 
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Gadira acerella Walker 

Walker,  1 866, List of the Specimens of lepidopterous Insects 

in the colleqtion pf the British Museum , London, 35 , p .  1 742 . �t\6_,.,. ,._J,. R•jf"' ot(" � 
Felder, 1 875 , jReise�Mov�ca,Lep�ot�i'. 

'
cxxxvii , fig . 27. 

C£Yptomima acerella Meyrick, 1 883 , Trans . N.Z . Inst . ,  1 5 , p .  8 .  

x Synonymy from Bleszynski and Collins ( 1 962 ) .  

Holotype m. in British Museum (Natural History) , labelled "Auckland, N .  Zeal . 
60 .73 · " 

EXTERNAL CHARACTERS : Detailed specific description given by Meyrick ( 1 883 ) ,  

coloured illustration by Hudson ( 1 928 , Plate XXII , fig . 29 f . ) with abbreviated 

description. �e nocturnal type , ocelli small, female frenulum triple , wing 

span 1 5  - 21 mm ( both sexes ) .  Venation, fig. 29 . Easily separated from the 

other New Zealand species by its bright blue forewing markings.  ( Slide 97 ) . 

MALE GENITALIA (Fig . 1 1 6 ) :  As for generic and species group description except 

for the following : Arms of vinculum narrow, about � as wide in profile as uncus 

is long . Saccus poorly developed, apically rounded , ventrally cupped below 

valve bases .  Juxta ( or anellus ) a V-shaped plate bifurcating into pair of 

strongly differentiated setulose prongs curving extrorse and ventrad. Costa of 

valve poorly differentiated. Dorsal margin of costa about 3x uncus . Valve 

� longer than aedoeagus . Uncus parallel-sided, fingerlike , sharply curved 

ventrad near apex . Gnathos tapered, pointed, about � uncus , curved sharply 

dorsad . Aedoeagus tubular , with dilate apex, about 2�x uncus , length of median 

breadthratio about 8 : 1 , strong from � to anterior extremity, 1 0 - 1 2  rose thorn-

shaped cornuti between apex and �.  

FEMALE GENITALIA ( Fig . 1 98 ) :  As for generic description except for the following : 

Anal papillae coalescent , posterior apophyses slightly curved, about � anteriors .  

Eighth tergite not fusing with ostium bursae . Eighth sternite absent . Pair 

or internal weak ostiolar sclerites visible in lateral walls of ostium bursae . 

Ductus bursae 4tx length of anterior apophyse s ,  ductus seminalis joining at �,  
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ductus bursae swollen and pleated from i to �. Ostium bursae a weak 

flattened funnel . Corpus bursae asignate . 

LARVA: Not known, but probably a forest moss feeder. 

HOST PLANT : Not known. 

DISTRIBUTION (Fig . 297 ) : Throughout bush and forest in the South Island of 

New Zealand, and in the North Island northwards to Auckland, and eastwards into 

Hawke Bay (at Puketitiri , T .H.  Davies ,  in litt . ) . Recorded up to 3 ,600 ft . by 

Mr .  J.S . Dugdale ,  but the majority of records indicate this  to be essentially a 

lowland-subalpine forest specie s .  Flight period October to  February. 

MATERIAL EXAMINED:  41 m .  5 f .  

Dunedin: 1 m .  FGC , 4 .2 .43 , DM, G .  Howe s .  

Dun Mountain, 2 ,000 ft . :  1 m . 1 . 1 . 24 ,  ED , . A Philpott . 
Flora Rang e ,  3 , 000 ft . :  3 m .  14-24 . 1 . 22 ,  ED, A .  Philpott , 1 m .  !QQ, 2 2 . 2 .46 , 
DM , J .T . Salmon. 
Governor' s Bay , Cant . :  1 m .  1 5 . 1 0. 22 , CM ,  S .  Lindsay . 
Hoon Hay, Cant . : 2 m.  8 . 1 1 . 22 , CM, 1 m .  21 . 1 1 . 23 ,  ED , S .  Lindsay. 
Kaitawa : 2 m.  6 . 1 2 . 22 ,  DM, E .F .  Richardson. 
Karori , Well . :  1 m. no date , ED, G .V.  Hudson. 

Kiwi Bush, Cant . :  3 m .  27. 1 2 .24,  ED, W .  Heighway . 

Lake Luella : 1 f .  23 . 1 2 . 1 9 ,  ED, G .V .  Hudson. 

Lake Rotoroa:  1 m .  7 . 1 . 28 ,  ED , A.  Philpott . 

Mokoia Island , Lake Rotorua: 1 f .  �' 1 8 . 2 . 64 ,  FRI, J .S . Dugdale . 

Mt . Cook: 1 m .  3 .1 . 29 ,  ED , A .  Philpott . 
Nelson: 1 m .  1 9 . 1 1 . 22 ,  1 m .  1 7 . 1 1 . 24 ,  1 m .  5 .1 . 25 ,  ED; 1 m . Feb .  1 943 , ED , 

E .E .  Walker; 1 m .  1 f .  24. 1 1 .43 , ED , E . S .  Gourlay. 

Palmerston North: 1 m .  5 . 1 .67 ,  GC , 1 m .  28 . 1 1 .67 ,  GC; D .E .  Gaskin. 

Pelorus Bridge : 1 m .  Nov . 1 967 , GC , D . E .  Gaskin. 
Port Hills , Cant . : 1 m .  Nov . 1 91 9 ,  CM, S .  Lindsay; 1 m . 1 7.2 .24,  ED , S .  Lindsay; 

1 m .  1 f. 27. 1 0 . 24, ED , S .  Lindsay. 

Portobello : 1 f . � ' 20. 1 1 .39 , DM, G .  Howes . 

Pukeatua: 2 m .  7-1 4 . 1 . 28 ,  CM ,  S .  Lindsay. 
Speargrass Creek, 3 , 600 ft . Nel . :  1 m . �' 6 . 2 . 64,  FRI , J . S .  Dugdale . 

Thompson' s Bush, Invercargill : 1 m .  21 . 1 . 08 ,  ED, G .V .  Hudson. 

Tisbury: 1 m. 1 6 . 1 . 1 2 ,  ED , A. Philpott . 



Waiho Gorge : 2 m .  22-29 . 1 . 27 ,  DM, E .F .  Richardson. 

Wellington: 1 m .  no date , ED , G.V.  Hudson. 

West Plains : 1 m .  no date , DM , G .  Howes ;  2 m .  no date , ED, A .  Philpott . 

Whiterock, Cant . : 1 m.  Nov . 1 91 9 ,  CM, S .  Lindsay . 

REMARKS :  Fairly close on male characters to the Australian G .pedionoma 

(Meyrick) . I have not personally examined a female pedionoma , but the figure 

by Koch ( 1 965 , 7c ) shows the ostium bursae more sclerotized and the ductus 

bursae shorter than in acerella . The two species share the same simple 

bifurcate juxta/anellus . These two species are in turn fairly close to 

G .grammella ( Zeller ) and G .panselenella (Meyrick) .  I am not yet entirely 

satisfied with the arrangement of these spe cies relative to one another, and 

the present species group scheme must be regarded as provisional only. 

G .acerella shows little consistent variation. The intensity of 
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the blue markings vary from specimen to specimen, and there is similar variation 

in the strength of the white stigma . 

Gadira pedionoma (Meyrick) comb .nov . 

Thinasotia ( sic ) pedionoma Meyrick, 1 885 , Trans . ent .  Soc . Lend . , 1 885 , p .  453 · 

Hednota pedionoma (Meyrick) Bleszynski and Collins , 1 962 , Acta zool . cracov . 
7,  P •  31 6 .  

Lectotype m .  (L .E .  Koch) and 7 syntypes in British Museum (Natural History) ,  

labelled "Thinasotia pedionoma Meyrick , Bathurst N . S .  Wales ,  grass , 1 5/4/79" . 
Slide BM pyral 3971 . 
Type not che cked . Examination based on a male from the Australian National 

Museum Collection at Entomology Divis ion CSIRO , Canberra , labelled "Black Mt 
A . C .T .  light trap , 6 Apr .  1 965 , I .F .B .  Common" , determined by I .F .B .  Common. 

EXTERNAL CHARACTERS : Detailed description by Meyrick ( 1 885 ) . Eye nocturnal type , 

ocelli small , frons with a bluntly conical protuberance , wing span about 24 mm 

(male ) .  Female not examined. ( Slide 98) . 

��LE GENITALIA (Fig . 1 1 8 ) :  As for generic description except for the following : 

Arms of vinculum narrow , about one third as wide in profile as uncus is long .  

Saccus poorly developed , apically rounded, ventrally cupped. Juxta ( or anellus) 

a V-shaped plate with pair of slender tapering lateral horns each side of 



aedoeagus , with outer faces setulose , curving extrorse . Costa of valve 

poorly differentiated , ventral margin of valve curved introrse , sacculus not 

developed. Uncus and gnathos equal in length, tapering , bluntly pointed,  

uncus curved ventrad, gnathos dorsad . Aedoeagus tubular, 2 - 2tx uncus , 

length to median breadth ratio 6-7 : 1 , with large number ( c . 50) rose thorn­

shaped elongate cornuti between apex and t. 

FEMALE GENITALIA : Not examined . Brief description by Koch ( 1 965 ) ,  also 

figured by same author ( fig . 7c ) . 

LARVA: See Koch ( 1 965 ) .  

PUPA: Cremaster figured by Koch ( 1 965 ) .  

HOST PLANT : See Koch ( 1 965 ) . 

DISTRIBUTION: Canberra , also New South Wales ,  Victoria , South Australia and 

Tasmania (Turner ,  1 904; Bleszynski and Collins , 1 962 ) .  Western Australia 

(Koch , 1 965 ) . Flight period only confirmed from specimen examined as April, 

but probably throughout summer . 

MATERLI\L EXAMINED: 1 m.  

Black Mountain, Canberra A . C .T . :  1 m.  6 .4.65 ,  AlTIC , I .F .B .  Common. 

REivLJ\.RKS : Fairly close to G.acerella , but shows greater elaboration and 

organisation of the cornuti in the aedoeagus . 

Species Group 3· 

Includes at present four apparently closely related Australian 

species ,  G . ancylosticha , G .longipalpella , G.panteucha and G .pleniferella . 

The saccus is constricted from the arms of the vinculum as in Group 2 ,  but 

Group 3 species are characterised by the presence of a single huge compound 

polyfurcate cornutus in the aedoeagus . Juxta/anellus a V-shaped structure 

with one pair of horns as in Group 2 .  G.ancylosticha and G.panteucha are 

described and figured by Koch ( 1 965 ) ,  and are not further considered in this 

study � 
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Gadira longipalpella (Meyrick) comb . nov . 

? Eromene longipalpella Meyrick, 1 879 , Proc . linn .  S o c .  N . S . Wale s ,  3 ,  p .  1 96 . 

Hednota longipalpella (Meyrick ) Bleszynski and Collins , 1 962 , Acta z ool . cracov . 

7,  p .  31 5 .  

Lectotype f .  ( L .E .  Koch ) iri Briti sh Museum (Natural History ) , lab�lled " Eromene 

longipalpella Meyrick f .  Melbourne , Vic toria G .H.R.  1 78" . 

Type not checked,  Examination based on a specimen from the Australian National 

Museum Colle ction, Canberra , determined by I . F . B .  Common, labelled " Black Mt . 

A . C .T .  light trap , 1 Apr .  1 960, I . F . B .  Common . "  ( Slide 99) .  

EXTERNAL CHARACTERS : De tailed de script ion by Meyrick ( 1 879 ) .  This spe cie s 

bears a remarkable superficial re semblance to the genus Euchromius Gn 

( formerly Eromene Hbn praeoc . ) , but shares with G .pleniferella the peculiar 

polyfurcate cornutus of this spe cies group . Eye no cturnal type , o celli small,  

frons with conical protuberance , wing span about 23 mm .  Female not examined . 

MALE GENITALIA (Fig . 1 23 ) : As for generic description except for the following : 

Arms of vinculum narrow , only about � as wide in profile as uncus is long . 

Saccus slightly developed anteriorly , apically rounded ,  ventrally cuppedbelow 

base s of valvae . Juxta ( or anellus ) a deeply cleft V-shaped plate bifurcating 

into a pair of strong slender elongate horns ventro-lateral to aedoeagus . 

Co sta of valve developed apically into a prong about � uncus . Ventral margin 

of valve curved weakly introrse ,  sacculus not developed. Uncus and gnathos 

equal in length , tapered and pointed , slightly curved . Aedoeagus strongly 

curved ventrad , about 3x uncu s ,  length to median breadth ratio 8�: 1 ,  with single 

huge api cally polyfurcate cornutus . 

FEMALE GENITALH.: Not examined . Described briefly and figured by Koch 

( 1 965 ' fig . 78 ) • 

LARVA : See Koch ( 1 965 ) .  

PUPA: See Koch ( 1 965 ) .  

HOST PLANT S :  Hordeum spp . ,  Vuloina spp . , Bromus spp . 
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DISTRIBUTI9N:  Canberra , also Queensland and Victoria (Bleszynski and 

Collins ,  1 962 ) .  New South Wale s ,  South Australia and Western Australia 

(Koch, 1 965 ) .  Flight period April and probably throughout the summer months . 

MATERL!U. EXAMINED: 1 m. 

Black Mountain, A .C .T . :  1 m,  1 .4.60 , AN lC , I .F.B . Common. 

REMARKS : Very close to G .pleniferella on male genitalial characters . The 

following life history is summarised from Koch ( 1 965 ) .  This species , in 

company with G .panteucha (Meyr . ) makes large bare patches in pasture in south 

western Australia by feeding on fresh blades of grass from late autumn to early 

spring , attacking the species listed above . There is only one generation per 

year . Moths fly and lay eggs in the autumn, mostly in April . Larvae feed 

from within individual vertical tubes and burrows . Between August and early 

October the final instar larvae deepen their burrows in the soil and remain 

until March of the next year. They pupate and emerge in a few weeks . 

G .panteucha is the predominant species .  

G�ra pleniferella (Walker ) comb .nov . 

Crambus pleniferellus Walker,  1 863 , List of the Specimens of lepidopterous 

Insects in the collection of the British Museum, London, 

27 , P •  1 73 .  

Crambus aurosus Felder,  1 875 , Reise Nov . Lep . , pl . cxxxvii , fig .  31 . 

� Synonymy from Bleszynski and Collins ( 1 962 ) .  

Type not checked . Examinations based on a male and a female from the National 

Museum of Victoria Collection, Melbourne , labelled "Ringwood V.28 . 2 . 20 L .B .T ." 

determined by A.Neboiss , and a further male compared with these from the 

collection of the Entomology Divis ion, Nelson, New Zealand . 

EXTERNAL CHARACTERS : Short description by Walker, 1 863 . The species is 

easily recognised by brownish forewings with bright metallic yellowish markings , 

without continuous median fascia . Figured by Common ( 1 963 , fig. 1 86 ) . Eye 

nocturnal type , ocelli small , frons planoconvex,  male frenulum single , female 

frenulum triple , wing span 25 - 30 mm ( both sexes ) . ( Slide 1 00) . 
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MALE GENITALIA ( Fig • 1 24) : As for generic description except for the 

following: Arms of vinculum with constriction at �' at costal margin about 

� as wide as uncus is long . Saccus moderately developed apically ,  rounded, 

ventrally cupped below bases of valvae . Juxta ( or anellus ) a V-shaped plate 

bifurcating into pair of horns lateral to aedoeagus and directed dorso-caudad . 

Costa of valve developed posteriorly into apical prong longer than uncus .  

Ventral margin o f  valve curved strongly introrse , but sacculus not developed . 

Uncus and gnathos slightly curved ventrad and dorsad respectively. Aedoeagus 

apically dilate , 3t - 4x uncus , length to median breadth ratio about 8 : 1 , with 

one very large polyfurcate cornutus . 

FEMALE GENITALIA (Fig . 201 ) :  As for generic description except for the 

following : Anal papillae coalescent , posterior apophyses straight , about 

equal to length of eighth tergite . Eighth tergite margins free ventrally but 

not anterio-ventrally , anterior apophyses � posteriors . Anterio-ventrally the 

eighth tergite fuses with pair of ventro-lateral ostiolar sclerites which curve 

introrse into mouth of ostium bursae to lie partly internally in walls . 

Ventral lip of ostium is formed by a strong lodicular fold of the posterior 

margin of the seventh sternite . Eighth sternite absent . Ductus bursae very 

short , barely equal to length of anterior apophyses ,  ductus seminalis joining 

very close to mouth of ostium just anterior to sclerite fusion, but ventrally. 

Corpus bursae relatively huge , elongate , with walls roobinate, asignate . 

LARVA: Not known . 

HOST PLANT : Not known. 

DISTRIBUTION: Queensland, New South Wale s ,  Victoria , Tasmania (Bleszynski 

and Collins , 1 962 ) .  Flight period February and March . 

MATERIAL EXAMINED: 2 m.  1 f .  

Ringwood , Vie . :  1 m .  1 f .  28 . 2 . 20 ,  NMVC , L .B .T .  

Sydney, N.S .W . :  1 m.  9 .3 . 1 2 ,  " 1 73" , no captor , EDNZ . 
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REMARKS : Shares with G .longipalpella the extraordinary polyfurcate cornutus 

in the aedoeagu s .  No very close relationship with any other species so far 

examined, except G .ancylosticha (Koch) , and G .panteucha (Meyrick) . 

Species Group 4 .  

Contains three species , G. cEYpsichroa ,  and G .haplotypa from Australia , 

and G .leucophthalma found in eastern Australia and eastern New Zealand. 

Characterised by 4 lobed juxta/anellus . ( See fig. 8) . 

Gadira C£YPS1chroa Lower comb .nov . 

Hednota crypsichroa Lower, 1 893 , Trans . roy. Soc . S .  Austral . 1 7, p .  1 66 .  

Prosmixis discilunalis Hampson, 1 91 9 , Ann. Mag . nat . Hist . , 3 ,  p .  1 47 .  

� Synonymy from Bleszynski and Collins , 1 962 . 

Lectotype (L .E .  Koch) in South Australian Museum, labelled "Parkside" ,  " Type" , 
"Lower Coll . "  

Type not checked . Examination based on a male from the Australian National 
Museum Collection, Canberra , determined by I .F . B.  Common, labelled " Black Mt . 
A . C .T .  light trap , 1 2  Mar . 1 965 , I .F . B.  Common" . 

EXTERNAL DESCRIPTION: Detailed description given by Lower ( 1 893 ) .  Similar in 

general appearance to pedionoroa , but nearly plain brown. Eye nocturnal type , 

ocelli small , frons with conical protuberance , wing span about 25 mm (male ) , 

female not examined. 

MALE GENITALIA (Fig . 1 26 ) : Arms of vinculum very narrow, barely i as wide in 

profile as uncus is long . Saccus poorly developed, apically rounded ,  ventrally 

cupped below bases of valvae . Juxta/anellus a very complex structure ;  having 

a strong curved basal " stalk" (possibly modified juxta ) bifurcating into pair 

of huge sickle-shaped horns curving caudad lateral to aedoeagus . From their 

fused bases arise a second pair, ventro-lateral to aedoeagus ,  which are elongate , 

setulose and apically truncate . Costa of valve poorly differentiated ,  ventral 

margin of valve curving deeply introrse but sacculus not developed.  Valve -;} 

longer than aedoeagus . Uncus equal to gnatho s ,  tapered,  slightly curved 



j '[{ 

ventrad, bluntly pointed . Gnathos tapered, straight from base to i, 

with apical t angled sharply dorsad, apically truncate . Aedoeagus about 

2�x uncus,  length to median breadth ratio about 6 : 1 , curved ventrad, with 

single simple cornutus . 

FEMALE GENITALIA:  Not examined.  Described and figured by Koch ( 1 965 , fig . 7D) .  

LARVA: See  Koch ( 1 965) .  

PUPA: Cremaster figured by Koch ( 1 965 ) .  

HOST PLANT :  See Koch ( 1 965 ) .  

DISTRIBUTION: Victoria and South Australia (Bleszynski and Collins , 1 962 ) .  

We stern Australia , New South Wales ,  A . C .T .  (Koch,  1 965 ) .  

probably other months also . 

MATERIAL EXAMINED: 1 m.  

Flight period March, 

Black Mountain, A . C .T . :  1 m.  1 2 .3 . 65 ,  AN.IC, I .F . B .  Common. 

REMARKS : See remarks section on H .haplotypa . 

Gadira haplotypa • ( Turner) comb . nov . 

Talis haplotypa Turner ,  1 904, Proc . roy . Soc . Queensl.  1 8 ,  p .  1 77 .  

Hednota haplotypa (Turner) ,  Bleszynski and Collins , 1 962 , Acta zool. cracov . 

7 ,  P • 31 5 .  

Type not checked . Examination based on a male from the Entomology Division 

Collection, Nelson N .z . compared with Turner' s description, labelled "Glen 

Innes N.S .W .  23 . 3 . 1 3 ,  1 45 . " ( Slide 1 01 ) .  

EXTERNAL CHARACTERS : Short description by Turner ( 1 904) . Superficially very 

like a specimen of Orocrambus horistes (Meyr. ) and even more like a very �rge 

specimen of O .jansoni sp .nov . , with a yellowish tinge to the median forewing 

fascia , and a dark costa and subcosta on the forewings . Eye nocturnal type , 

ocelli small , frons planoconvex , wing span about 27 mm (male ) .  Female not 

examined . 

MALE GENITALIA ( Fig . 1 27) ; Vinculum narrow,  about � as wide in profile as uncus 

is long . Saccus slightly developed, apically rounded ,  ventrally cupped below 
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base s of valvae . Juxta/anellus a complex structure , composed of a small 

basal " stalk" (possibly the juxta ) constricted from a V-shaped area posterior 

to it which bifurcates dorso-caudally into a pair of huge sickle-shaped horns 

curving caudad each side of the aedoeagus . Also from the V-shaped region, 

but ventro-lateral to aedoeagus , arise a second pair of horns , these slightly 

curved ,  apically truncate , and thinly setulose . Costa of valve hardly 

differentiated , ventral margin of valve curved deeply introrse ,  sacculus not 

developed .  Valve about i aedoeagus .  Uncus slightly longer than gnathos , 

tapered, pointed,  curved ventrad . Gnathos tapered , pointed, curved dorsad. 

Aedoeagus curved strongly ventrad , 4x uncus , length to median breadth ratio 

9-1 0: 1 , with single elongate cornutus .  

FEMALE GE..l'UTALIA :  Not examined .  

LARVA : Not known . 

HOST PLA..ffr :  Not known. 

DISTRIBUTION: New South Wales (Turner , 1 904) . 

other months also . 

MATE.."R.IAL EXAMINED : 1 m .  

Flies in March and probably 

Glen Inne s ,  N .S .W . :  1 m. 23 .3 . 1 3 ,  EDNZ , " 145" , no captor . 

REMARKS : Has very complex juxta/anellus structure . However in other male 

genitalial characters , for example the structure of the vinculum/saccus , this 

species closely resembles others such as leucophthalma and pedionoma which I 

have transferred to Gadira . I consider the elaborate juxta/anellus to be a 

development from the simple quadri-horned form seen in leucophthalma , but I 

have not yet examined a species showing a condition exactly intermediate 

between haplotypa and leucophthalma . 

The complexity of juxta/anellus is also found in H.c£Ypsichroa .  



Gadira leucophthalma (Meyrick) comb . nov . 

Thinasotia leucophthalma Meyrick,  1 882 , New Zealand Journal of Science (Dunedin) , 

1 , p . 1 86 . 

(misspelling of Thisanotia HUhner ) 

Thinasotia leucophthalma Meyrick, 1 883 ,  Trans . N . Z .  Inst . ,  1 5 ,  p .  7 •  
(misspelling of Thisanotia HUhner ) 

Talis leucophthalma (Meyrick) , Meyrick, 1 91 2 ,  Trans . N . Z .  Inst . ,  45 , P • 35 . 

Hednota leucophthalma (Meyrick ) , Ble szynski and Collins , 1 962 , Acta zool . cracov . 

7 ,  P • 31 5 . 

Lectotype m .  (Dr . S .  Bleszynski ) in British Museum (Natural History ) , labelled 

" Christchurch New Zealand 1 0/3/82 . 11 

EXTERNAL CHARACTERS : Detailed description by Meyrick ( 1 883 ) coloured illustra-

tion by Hudson ( 1 928 , Plate XXI , fig . 35 m . ) with abbreviated description. 

Eye nocturnal type , ocelli small , frons planoconvex , female frenulum triple , 

wing span 23 - 26 mm (both sexes ) . Venation, fig . 31 . (Slide 1 0;2 ) .  

�.ALE GENITALIA (Fig . 1 1 7 ) :  As for generic and species group description except 

for the following : Arms of vinculu� narrow, about � as wide in profile as uncus 

is long . Saccus poorly developed , apically rounded, cupped ventrally below 

bases of valvae . Juxta a V-shaped plate doubly bifurcate into pair of long 

dorso-lateral horns and a pair of shorter ventro-lateral horns around the 

aedoeagus , strong , and curving slightly extrorse . Costa of valve moderately 

developed, with sharp triangular dorsal projection at �' but without apical 

separation from rest of valve . 1 Valve about e longer than aedoeagus . Uncus 

tapered, pointed , curved ventrad. Gnathos tapered,  pointed,  curved dorsad, 

with elements fused for apical � only , nearly equal to  uncus . Aedoeagus 

tubular, apically dilate , about 3tx uncus , length to median breadth ratio about 

7-8 : 1 , moderately strong from % to anterior extremity with ring of thickening 

at %, with group of minute cornuti near apex. 

FEMALE GENITALIA (Fig . 1 99 )  : As for generic description except for the 

following : Anal papillae coale scent , posterior apophyses  slightly c�ed. 
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Eighth tergite not fused to ostium bursae , margins free in ventral midline , 

anterior apophyses sigmoid , with swelling near �' � posteriors . Ostiolar 

sclerites internal ,  lateral , very weak. Ductus bursae weak, 2tx length of 

anterior apophyses ,  with ostiolar pouch or swelling at *"' ductus semina.lis 

j oining at �.  Ostium bursae a very weakly sclerotised flattened funnel,  

corpus bursae asignate . 

LARVA: Not known. 

HOST PLANT :  Not known. 

DISTRIBUTION (Fig. 298 ) :  In New Zealand restricted to eastern central regions 

of the South Island. In Australia in Queens land and Victoria (Ble szynski and 

Collins , 1 962 ) .  Flight period in New Zealand November to April . 

MATERIAL EXAMINED : 26 m.  1 f.  

Birdling' s  Flat , Cant . :  6 m.  3 .3 .29 , CM, 4 m • .!§!, IGJ, 1 f. !9:!:!, DM, 5 m.  

CM, 25 .2 . 34, S .  Lindsay . 

Christchurch : 3 m.  no date , CM , R .W .  Fereday. 

Claverley : 1 m.  3 . 1 . 33 ,  CM, S .  Lindsay. 

Hoon Hay, Cant . :  

Mt . Grey , Cant . :  

1 m .  Mar . 1 91 8 ,  D.M, S .  Lindsay; 1 m.  8 .3 . 23 ,  CM, S .  Lindsay . 

1 m .  Nov . 1 9 1 7 ,  2 m.  7-9 .4 .28 , CM, S .  Lindsay . 

Port Hills , Cant . : 1 m.  Mar . 1 9 1 9 ,  Clll , S .  Lindsay . 

Waiau : 1 m .  20. 1 1 . 29 ,  CM, S .  Lindsay . 

REMARKS : This species is congeneric with G .acerella , sharing with it the same 

ventrally cupped saccus and bifurcate juxta . However in leucophthalma the 

juxta shows somewhat greater elaboration with both dorso-lateral and ventro-

lateral horns present . This particular development has reached a much greater 

degree of elaboration in the Australian species crypsichroa and haplotypa . 



Paragadira 

(monotypic ) 

gen.nov . 
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Type species :  Argyria strophea Meyrick , 1 905 , Trans . ent . Soc . Lond. , 1 905 , p .  226 . 

DIAGNOSIS : Labial palpi elongate , porrected, maxillary palpi triangular . 

Antennae ciliate in male . Forewings with r5 free ,  r4 stalked with r3 ' r1 not 

coincident with Se . Frenulum single in male , double in female . Hindwings 

with m2 , m3 having bases approximated , hindwing discal cell closed ( fig . 33 ) . 

In male genitalia : the arms of the vinculum are narrow in profile , the saccus 

developed anteriorly into a short blunt fingerlike elongation, the juxta is an 

elongate plate tapering dorsally . The costa of the valve is hardly 

differentiated, but bears about a dozen very strong setae . The valve is  rounded ,  

oblate , with no strong cocullus development , and without differentiation of the 

sacculus . Basal pseudosaccus not developed .  Uncus tapered, pointed, straight . 

Gnathos i uncus , very broad and quadrate , with the pair of posterior angles 

each pairing three strong broad spine s .  Aedoeagus sigmoid , 1�x uncus , length 

to median breadth ratio about 4-5 : 1 , without cornuti ,  and with the apical region 

deeply bifurcate into a pair of horns extending beyond caudal aperture of ductus , 

having sclerotised short spines at their tips . In female genitalia :  Anal 

papillae coalescent , posterior apophyses ve� elongate ,  slightly curved, slightly 

longer than anteriors . Eighth tergite not fused to ostium bursae . Eighth 

sternite absent . Pair of lateral ostiolar sclerites present , each large , oval 

densely and shortly setulose ,  partially fused in midline to form a heart shaped 

plate lying in intersegmental membrane caudad to ostium. Their anterio-lateral 

margins curve introrse to  lie partially within the mouth of the ostium bursae . 

Ventral lip of ostium strong , crescentic , derived either from lodicular modifica­

tion of posterior margin of seventh sternite or from extensions of ostiolar 

sclerite extremitie s .  Ductus bursae weak, 3x length of anterior apophyses ,  

ostiolar pouch region swelling not present , ductus seminalis joining at � .  

Corpus bursae with single long narrow transverse crescentic signum. 

COMMENTS : Paragadira differs from Gadira and Hednota in having a quadrate 
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spined gnathos and very thick strong costal spines on the valvae in the male , 

and a heart-shaped pair of very large ostiolar sclerites ,  densely and shortly 

setulose , in the female . One species only,  P . strophea .  The position of 

this unusual monotypic genus may be clarified further when more of the lesser 

known tropical Australian and Pacific Island Crambinae are revised . Within 

New Zealand the single specie� has a strong northern bias not indicative of 

over-water dispersal from eastern Australia , as in the case of Gadira 

leucophthalma , but more suggestive of Melanesian Arc origin. 

Paragadira strophea (Meyrick) comb .nov. 

Argyria strophea Meyrick, 1 905 , Trans . ent . Soc . Lond . , 1 905 , p .  226 . 

Lectotype m. (author' s  sele cted on advice of P.E . S .  Whalley) and two syntypes 

in British Museum (Natural History ) labelled "Wellington New Zealand GVH. 1 904-" ,  

also 1 syntype labelled as above but 11 1 896" and 3 labelled " 1 903" . 

EXTERNAL CHARACTERS : Detailed description by Meyrick ( 1 905 ) ,  coloured illustra-

tion by Hudson ( 1 928 , Plate XIX , fig . 1 9  f . ) with abbreviated description . Eye 

nocturnal type , ocelli small , frons planoconvex , female frenulum double , wing 

span 1 2  - 1 6  mm (both sexes ) . Venation, fig . 33 . Recognisable by the lustrous 

greenish yellow forewing colour with whitish transverse line s .  ( Slide 1 03) . 

MALE GENITALIA (Fig . 1 28 ) : As for generic description . 

FE1� GENITALIA (Fig . 202 ) :  As for generic description. 

LARVA: Not known. 

HOST PLAJII'T : Not known. 

DISTRIBU'l'ION (Fig . 300) : North Island of Nevr Zealand, and at one South Island 

locality in the Nelson Province . Apart from the localities given below it 

has been taken at Haruru Falls (Bay of Islands ) , Lake Taupe,  Bluff Hill (Napier) 

and is common at Lake Rotorua ; (T .H.  Davies ,  in litt . ) . 

December to February . 

Flight period 



MATERIAL EXAMINED : 4 m. 5 f.  

Coromandel:  1 f .  �' 1 6 . 2 .34, AM, C .E .  Clarke 

Hikurangi : 1 f .  Jan. 1 936 , CM , E .  Fairburn. 

Karori , Well . : 1 f. Jan. 1 884, DM, G .V. Hudson. 

Matakitaki Valley , Westl. : 1 f. 29 . 1 2 .38 ,  CM, S .  Lindsay. 

New Lynn: 1 m .  1 3 . 1 1 .54,  DM, no captor rec .  

Raurimu: 1 f .  BLY, 1 6 . 1 . 1 9 ,  A)l, C .E .  Clarke . 

Silverstream: 1 m .  29 . 1 . 02 ,  DM, G.V.  Hudson. 

Wainuiomata : 1 m .  Dec .  1 91 2 ,  1 m . !]! , 25 .1 2 . 1 3 ,  DM, G .V. Hudson. 

REMARKS : See comments section below generic diagnosis . 

3 3 3  



�enus Protyparcha Meyrick . 

(monotypic ) 

Protyparcba Meyrick, 1 909 , Subantarctic Islands of New Zealand, p .  71 . 

Type species :  Protypharcha scaphodes Meyrick, 1 909 . 

Exsilirarcha Salmon and Bradley , 1 956 , Rec .  Dom. Mus .  Wellington, 3 :  P •  73 . 

(monotypic ) 

Type species :  Exsilirarche graminea Salmon and Bradley,  1 956 . 

3 3 4  

DIA�NOSIS: Antennae in male unpectinated. Thorax, coxae with longer hair-

like scales ventrally . Forewings with r5 free , r4 stalked with r3 • Male 

frenulum single . In hindwings m2 , m3 with bases very closely approximated, 

hindwing discal cell partially closed ( fig . 34 ) . Fore and hindwing venation 

greatly reduced in P.graminea (fig . 35 . ) . Frons planoconvex , labial palpi 

elongate ,  with long hair-like scales ventrally , maxillary palpi triangular, 

erect . Eye nocturnal type , ocelli small . In male genitalia : Arms of 

vinculum narrow, about third as wide in profile as uncus is. long . Saccus 

apically rounded ,  developed ventrally into a flange . Juxta long , tapering . 

Tegumen having translucent "window" immediately anterior to gnathos bas e ,  most 

pronounced in graminea .  Posterior margin of tegumen strongly developed, 

separate from rest of tergite medially but fusing at junction with vinculum 

and near base of gnathos .  Valve oblate , rounded ,  with costa barely differentia-

ted, and sacculus not differentiated. Valve about e qual in length �o aedoeagus . 

Uncus fingerlike , tapered slightly , curved ventrad , with rounded apex . Gnathos 

equal to uncus , curved slightly dorsad, apically pointed . Aedoeagus strong 

with e longate tube-like anellar ring of thickening in scaphodes ,  weak apical 

area in graminea , total aedoeagal length about 2 - 3x uncus,  length to median 

breadth ratio 8-9 : 1 . No cornuti . In female genitalia : Anal papillae 

coale scent , posterior apophyses about i anteriors , slightly curved . Eighth 

abdominal tergite not fused with ostium bursae , anterior apophyses with swelling 

. t . 
1 �n pos er�or 3 •  Eighth abdominal sternite absent . Ductus bursae weak, with 

slight trace of lateral ostiolar sclerites in scaphodes ,  no trace in graminea , 
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about twice anterior apophyses , with ductus seminalis joining at about i· 

Corpus bursae asignate .  

COMMENTS : I synonymise Exsilirarcha with Protyparcha on the strength or  the 

shared characters in both male and remale genitalia . The remale is apterous 

in both spe cies .  

Protyparcha scaphodes Meyrick . 

Protyparcha scaphodes Meyrick, 1 909 , in: The Subantarctic Islands of New 

Zealand, p .  71 . 

Lectotype m. in Canterbury Museum, author ' s genit . prep . IGI , labelled "Auckland 

Is . C .P .I .  Sub . Ant . Exped. 1 907 , Protyparcha scaphodes . Hudson. Paratype . 7" 

EXTERNAL CHARACTERS : Detailed description by Meyrick ( 1 909 ) ,  coloured 

illustration by Hudson ( 1 928 , Plate XX, fig . 40 m . ) with abbreviated description. 

Venation, fig . 34· Other characters as in generic diagnosis . 

1� GENITALIA: (Fig . 1 29 ) :  As for generic diagnosis . 

FEMALE GENITALIA (Fig . 203 ) :  As for generic diagnosis .  

LARVA: Not known. 

HOST PLANT : Not known. 

Female apterous . 

(Slide 1 04) . 

DISTRIBUTION: Auckland Islands , in tussock grass areas (Hudson,  1 928 ) .  

Flies in November, during hot sunshine (Hudson, ibid. ) 

MATERIAL EXAMINED: 1 m .  1 f .  

Auckland Island :  1 m .  ( lectotype ) CM, C .P . I .  Sub . Ant . Exped. Nov . 1 907; 

1 f .  (Ranui Cove ) 30 Dec . 1 962 , J .L .  Gressitt . 

REMARKS : I have selected a Canterbury Museum specimen as the lectotype ,  as 

3 specimens in the British Museum collection, obviously rrom the original 

series , have been mislabelled "Kern.adec Is . GVH. 08" by Meyrick. Mr , P . E .S .  Whalley 

inrorms me that Meyrick made the same mistake with Scoparia parmifera Meyr . 

also described from the Auckland Islands . 

COMMENTS : For a detailed discussion on the systematic position or this genus 

see pp . 39 - 4 1  
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Protyparcha graminea (Salmon and Bradley) comb .nov . 

Exsilirarcha graminea ,  Salmon and Bradley, 1 956 , Rec .  Dom.  Mus . ,  Wellington, 

pp . 61 -81 . 

Holotype m. and allotype f ,  together with a series of paratypes in the Dominion 

Museum, Wellington; a series of 4 paratypes in the Canterbury Museum, Christhchurch; 

and a series of 1 4  paratypes in the British Museum (Natural History ) . Wings 

and genitalia of four male. paratJ�es and female allotype on slides 5/1 04, 5/1 05 , 

5/1 06 (genitalia ) ,  5/1 o8 (wings and genitalia ) and 5/1 07 ( female genitalia ) in 

Dominion Museum. Campbell Island .  

EXTERNAL CHARACTERS : Detailed description by Salmon and Bradley ( 1 956 ) ,  male 

holotype and female para type figured by these authors (figs .  24, 27) .  Wing 

span 1 8  - 20 mm (male ) 1 2  mm ( female ) .  Other characters from Salmon and 

Bradley, 1 956 :  "Branchypterous forms with the forewings long and narrow , pointed 

and tufted apically;  the hindwings broad near the base , attenuated towards the 

apex; head loosely haired,  a prominent tuft behind each antenna; face rounded,  

lateral ocellus well developed; tongue present; labial palpi porrected, 

entirely clothed with long projecting hairs which obscure the segments ;  maxillary 

palpi short , porrected and clothed with projecting scale-like hairs ; antennae , 

in male , finely uniserrate and clothed with short , fine projecting , silvery 

hairs ;  in the female , filiform and heavily clothed with short , fine golden 

hairs ; thorax with both hairs and scales ,  patogium well developed; femur 

broadened, clothed with both hairs and scales ;  middle tibia with a pair of 

apical and subapical spurs , the inner spur always the longer; fore tibia 

without spurs ; wing venation unstable and of little diagnostic use , the fore-

wings with M2 , M3 and Cu1 probably coincident , r3 and r4 stalked,  r5 and m1 

stalked or separate , others variable or missing ; hindwings similarly with m2 , 

m3 and Cu1 coincident , m1 free , Rs to costa and anastomising with Se + r1 , others 

missing . "  In the above diagnosis venation terminology has been adapted from the 

English System used by Salmon and Bradley , which has since fallen into disuse . 

Venation figured of paratype male ( fig . 35 ) .  ( Slide 1 05) . 

MALE G-ENITALIA (Fig . 1 30) : Also figured in photograph by Salmon and Bradley 
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( 1 956 , fig . 25 ) ,  and a drawing by Munroe ( 1 964) . Vinculum very narrow, 

only about ! as wide in profile as uncus is long . Saccus barely developed , 

with rounded apex . Juxta a tapering elongate plate , slightly bifurcate 

dorsally .  Costa of  valve barely differentiated . Sacculus not developed. 

Valve slightly longer than aedoeagus . Tegumen with dorso-lateral windowed 

areas immediately anterior to gnathos base . Uncus and gnathos equal in 

length , tapering, nearly straight , with rounded apices .  Aedoeagus curved 

slightly ventrad, about 3x uncus , length to median breadth ratio 8-�: 1 �  

strong except for weak subapical area , without cornuti .  

FEMALE GENITALLI\ (Fig . 20l�o) : Al so shown in photograph by Salmon and' Bradley 

( 1 956)  and in drawing by Munroe ( 1 964) .  As in generic ·:diagnosis • .  

LARVA: Not described, but bred out at least to prepupal stage (Munroe , 1 964) . 

HOST PLANT : Poa litorosa ,  subantarctic tussock (Salmon and Bradley , 1 956 ) .  

DISTRIBUTION: Campbell and Auckland Islands ( Salmon and Bradley , ibid . ) 

Flight period August to October. 

M.ATERIAL EXAMINED : 1 m.  1 f. and type slides . 

Campbell Island: 1 m .  1 f .  (paratype s) , Sept . 1 942 , J .H. Sorensen. 

REMARKS : For comments on t he systematics ,  see pp . 39-41. Mr . J .H. Sorensen 

( in Salmon and Bradley) noted that the moths leap with great agility among the 

tussock grass ,  and in September are present literally in swarms . ��en touched 

they at once fall to earth and feign death for a few minutes . 



Y/ES·:rERN SOUTH PAC.lFr c·. �.Brt')GEOGRA'.PHY, 

WITH . SPECIAL REFERENCE TO NEW ZEALAND . 

INTRODUCTION 

The sys t emati c s  o f  New Z ealand taxa can o nly b e  

meaningfully d i s cuss ed wi thin a bio geo graphi cal framework . A 

s tudy o f  the o ri gins and relati o nships o f  any s ec ti o n  o f  the 

N ew Z ealand b i o ta mus t  i nc lud e ��o basic  cons i d erations : 

Firstly ,  r eal flori s ti c  and fauni s ti c  affini ti es  mus t  b e  

338 

di s tingui shed  from tho s e  whi ch are m erely apparent . S ec o ndly ,  

even when the s e  affini ti es  have b e en establi shed i t  i s  still  

nec e s sary to  d emons trate how the taxa in  question came to  b e  

as s emb l e d  in  New Zealand . Po s tulated dispersal routes  mus t  

no t b e  at o dds  wi th the b e s t  availab l e  geo lo gi cal evid enc e ,  

and sugge s � di spersal mechani sms and patterns mus t b e  

compatibl e  wi th the known bio lo gi cal characteri s t i c s  o f  the 

o rgani sms . 

The s earch for true evo lutio nary relatio nships  

wi thin a gro up should b e  gui d ed by the s cheme  of  phylo gene tic  

reasoning .d evi s e d  by Henni g ( I9 5 7 ;  1960 ; 1965 ) . Thi s 

metho d i s  o f  such bas i c  importanc e in  sys temati c wo rk that 

Brundin ( 1965 ) propo s ed that i t  s hould b e  called "Henni g ' s 

Princ ipl e " . Henni g s tated that unassai lab l e  recons tru c ti o n  

o f  the hi sto ry o f  phyle t�c groups c�uld o nly b e  carri ed out 

through a d e tai led study of apomo rphi c (d erived) and p l e s i omorphi c 

( relative ly primi tive ) charac ters , and tha t o nly a pattern o f  

apomo rphi c charac t ers indi cating a true line o f  d e s c ent c o uld 

be us ed to link s i s ter speci e s . In  e s s enc e ,  Henni g ' s m e tho ds 

are r elativ e ; s o  that speci e s  A i s  shown to b e  mo re  c lo s ely 
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r elated to sp eci es  B than to s p e c i e s  C .  The sam e  principle  i s  
� 

j us t  as vali d when appli ed  to hi gher phyle ti c  uni ts . Henni g 

c learly d emons trates that common po s s e s si o n  o f  generali s e d  

primi tiveness  in  two groups  canno t b e  c i t ed a s  evi d enc e o f  

corn..-11o n  anc es try . In  fac t  he  e.lso  showed that no phyl e ti c  uni t 

o f  any s i z e  can b e  regard ed as comp l e te ly primi tiv e . Ev en 

relatively primi tive spec i e s o r  group s  always have at l east  
* 

o ne apomo rphi c charac ter . 

�bere disp ersal route s  ar e conc erned i t  i s  very 

important to r eali s e  that the pre s ent New Z ealand flo ra and 

fauna canno t b e  attributed to any singl e sourc e ( Fl eming , l9 62 ) . 

Wi thi n the limi ts o f  our pre s ent knowledge o f  the New Z ealand 

bio ta ,  and much . o f  i t  remains to he  examined wi th mo d ern 

sys t emati c m e tho d s , we can roughly divi d e  the taxa into five 

lo o s e  groupings . There i s  a s trong Malayo-Pacific elem ent , 

a r elatively small archai c end emi c  e l em ent , some ho larc ti c/ 

c o smopoli tan elements , a strong Aus tralian e l em ent , though 

a di sharmoni c one  often over- es timated  in impo rtanc e ( Thorne , 

19 63 ) ,  and a large hetero geneous southern e lement . Taxa i n  
I 

the latter catego ry have arrived in  New Z ealand over a long 

p eri o d  o f  geo lo gi cal time . Fleming ( 1963  ) has appli e d  the 

t erm Palaeono ti an to the archai c pre-Cretac eous arrivals and 

Neo no tian to tho s e  whi ch have arrived mo r e  rec ently . " Neono tian"  

is  no t a complet ely sati sfac tory t erm sinc e it  would be  us eful 

to di stingui sh b e �e en pr� and po s t-Pl ei s to c ene arrivals i n  

some groups . I suggest  "Rec ent Elem ent " as a sui tab le  name 

fo r the latt er . 

Whe ther o ne consid ers o ne o r  s everal of  the s e  

e l em ents , s erious problems are encountered when po ssible  

routes  to  New Z ealand are s tudi ed . Mov em ent o f  some taxa 
* � � .. ll lllcc\ .. "clh o,. of 1:1 r.. e� 1 o 1 o D••• !:-·, 0 "  o '  '-' • sc1 1- 1 1 I ' I (l -o)· , -' � f.o l1- -t- p•- 't "1-. • S k>wc. �ccowo.p0.1\i ($ c� Pklf 0 4 f"-� �;c  'ti4u�J -.,_ " ' "'• . .11. 
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acro s s  large expans e s  o f  o p en o c ean app ear incompatib l e  wi th 

the s truc tur e o f  their r epro duc tive s tages and the mechani sms 

o f  d i s p ersal ( van S t e eni s , 1 9 6 3 ) . 

At pres ent ther e are two main vi ewpoints on  the 

pro c es s es of disp ersal in  the geo lo gi cal past whi ch have l e d  

to the dis tributions o f  p lants and animals we obs erve  to day . 

Som e sp e c iali sts , no tably Gr e s s i t t  ( 19 6 1 ) , Zimmerman ( 19 6 3 ) 

and Thorne ( 19 6 3 ) b eli ev e  that pres ent d i s tribution patterns 

are largely expli cab l e  as the r e sults of over-water di sp ersal . 

Thi s i s  pr e sumed to have taken plac e both direc tly by po int 

to po int drif t  i n  air and wat er currents and i ndirec tly by 

mov em ent along d ecaying i sland chains . Howev er o thers 

working on taxa poo rly adapted  to such d i sp ersal as s er t  that 

d i r e c t  land connections must  have exi s ted  at some time in  the 

pas t  b e tw e en continental land mas s e s  now wi d e ly s epara t ed . 

For exampl e  som e  bo tani s ts have s tr e s s ed that land connec tio ns 

are nec e s sary to explain the pr es ent di s tribution o f  angio s p erm 

genera in the tro pi c s  ( van S t e eni s , 1 9 6 3 ) and in the southern 

t emp erate r e gions ( Cranwell , 19 6 3 ) . 

R e j ection of  one  vi ew i s  no t r eally a nec es sary 

prere qui s i t e  fo r acc eptanc e of  the o ther . In some parts o f  

the world there i s  evi d enc e ( Fl ,�ing , 1 9 62 , 1 9 6 3 ) that b o th 

kinds o f  disp ersal have take� p lac e , wi th early pre-Terti ary 

land connec ti ons and later over-wat er di spersal . 

Whi l e  there ar e very real diffi cul ti es  asso ciated  

wi th explaining the  disp ersal o f  some tropi cal rain for e s t  

angi o sp erm groups acro s s  o p en s ea ,  the pyralid  fauna o f  

Hawai i ,  fo r exampl e  i s  s trongly disharm.o ni c . I t  was 

apparently ac cumulated from bo th east and west  ( Zimmerman , 1 9 5 8 ) , 
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s p e ciated  on i slands now lo s t  b eneath the s ea .  Conditions 

o f  c hange and flux were presumably sui tab l e  fo r rapid 

evo lution  l eading to the r emarkabl e  degr e e  of endemi sm now 

prevailing in the Hawai ian fauna . Gre s s i t t  ( 19 6 1 )  no ted  that 

the flora and fauna o f  Mi cronesia  b e cam e  increasingly 

d i s harmoni c as one  mov e d  from vve s t  to east  away from the Asian 

land mas s . This would b e  the exp ec t ed pattern i f  the b i o ta o f  

the i slands had b e en as s emb l ed through the random agency o f  

o ver-wat er d i spersal throughout a long p erio d  o f  geo lo gi cal 

t im e .  

Van S t e eni s ( 19 6 3 )  was r e luc tant to ac c ept  the i d ea 

o f  b io ti c  di sp ersal ' alo ng d ecaying i sland c hains in  the 

tropi cal Pac i fi c .  He argued that archi p e lagi c l inks , bro k en 

and r e- e s tab lished  from time to tim e , wi th the links o f  

varying duration and effi cacy , were much l e s s  sur e  po s tulato ry 

v e s s els  fo r animal and plant d i s p ersal than direct  ana 

r elativ e ly enduring land connec tions . He sugges ted  that 

a large land bri dge mus t  have exi s t ed from the " frac tured 

continental ar ea o f  Melanesia '' eastward i nto the c entral 

Pac ifi c. ; and V.'i th conne c tions  to Havmii and Mi cronesia , to 

exp lain c ertain angio sp erm di s tributions . 

But regard l e s s  o f  the " nec e s s i ti es "  fo r land 

bridges  to help b i o geo graphers out o f  th eir diffi culti e s , 

mo d ern pala eo geo graphy has plac ed  d efini t e  limitations on  

j us t  what can and canno t be  po s tulated  for the  c entral 

Paci fi c  r egio n  ( Menard and Ha.ui lto n ,  19 6 3 ) . The s e autho rs 

r e gard the pr e s enc e o f large co ntinental land mas s es i n  the 

area as qui t e  out o f  the que s ti o n  s i nc e  the mi ddle  I\Teso zo i c  

and highly improbab l e  ev en b efo r e  thi s time . 
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The s e vi ews & r e �as �d  on s tudi e s  o f  a wi J �- apr ead 

plankto ni c flora and fauna whi c h  has l eft go o d  fo s s i l  r e c o rds  

( Du.rha.r.J. , 19 6 .::; ; Menard and Hami l to n ,  1 9 6 3 ) .  However they also 

point out tha t mo d ern geo lo gi cal  exp lo rati on in the regi o n  

do e s  support a hi s to ry o f  d e caying i sland chains sinc e the  

Cretac eous , even though the �eneral fo rm of  the  who l e  Paci fi c  

basin app ears to have b e en much the sam e  in  that p erio d  as  

it  is  to day . 

The s e  consid er2ti o ns are all p ertinent to a 

d i s cus s i o n  o f  New Z ealand b i o ge o graphy , sinc e  thi s country 

i s , after all , an archipelago now r emo t e  from any o ther 

maj o r  land mas s . In the r e s t  o f  thi s chap ter I wi ll  di s cuss  

the  evi d enc e fo r di sp ersal rout e s  whi ch ar e impli ed  by . th e  

apparent r elati o nships o f  the maj o r  e l ements i n  the N ew 

Z ealand b i o ta l i s t e d  earli er . In the fo llowing chap t er 

I will  then examine the r elatio nships  wi thin the Crambina e  

to s e e  whe ther they suppo rt o r  confli c t  wi th the i d eas 

and evi d enc e put fo rward . 

AUSTRALIAN ELE�· .. TENTS IN THE NEW ZEALANTI BIOT.A 

The pres ent bio t� o f  Aus trali a and New Z ealand 
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are v ery d i s s imi lar ; New Z ealand and New Cal edoni a  to tally 

lack land snak e s , marsupials and fo ssil  r eco rds o f  land 

dino saurs , whi ch argues fo r comp l e t e  s eparation from Aus tralia 

at l east  back to  the Jurass i c . However the l epi do saurian 

Sph eno do n  has ' survived i n  New Z ealand and nowhere e ls e ,  and 

presumab ly mus t have fo s s i l  r emains vmi ting to b e  di s covered . 

I t  i s  int eres ting that Sph eno don has r e tained many o f  the 

primi tive diapsid  characters  of the Upp er Permian fo s s i l s  

in  an almo s t  unchanged condi tion . Sinc e thi s s e ems to have 
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b e en the o nly rep tile line to r each New Z ealand , the s eparatio n  

o f  New Z ealand and the pro to -Aus tralian land mas s could have 

taken pla c e  as early as the Lower Triassic  o r  Upper Permian. 

In the New Z ealand Upp er Juras s i c  strata a v ery 

s trong T e thyan e l em ent i s  pr es ent ( Fleming , 1 9 62 ) , in  contras t  

to end emi c Trias sic  bio ta and aus tral affini ti es  o f  the 

Cre tac eous . The New Z ealand geo sync line b ecame pro gr e s sively 
" 

r educ ed from the Cr etac eous onwards ( Fleming , ibid ) , and thi s 

p erio d  mus t mark the very l2t s s t  tim e at whi ch direct  southern 

or eastern Australia-New Z ealand links could have exi s t ed .  

In fac t even a li nk i n  the lower Cretac eous mus t b e  

doub t e d .  Darlington ( 19 65 )  thought that such a connec ti o n  

exi s t ed probably no lat er than the Carboni f erous Peri o d ,  i f  

a t  all . Wi th due allowanc e for theori es  o f  sial dri ft due 

to c hanges  in  the convection  currents in the earth ' s  mantle 

( Dearnley , 1 9 6 5 ) ,  there i s  r eally no evi d enc e for a d i r e c t  

connec ti o n  b e tw e en southern Aus tralia and southern New 

Z ealand at any tim e . The flo or of the southern Tasman S e a  

cons i s ts o f  a thin s ediment layer o v er o c eani c crus t s ima 

( Fleming ,  1962 ) , and i t  i s  v ery doub tful if any o f  i t  was ever 

above  the surfac e  of the s ea . Burb i dge ( 1960 ) po int e d  o�t 

anomalous mo no typ i c  angi o sp erm groups whi ch could ind i cate 

po s t-Cr e tac eous links b e tw e en Tasmania and New Z ealand , but 

the s e  mus t  surely b e  classifi e d  as late or Neo no tian e l em ents 

r esulting from flo atation  or a erial over-Tasman di spersal by 

the Wes t  Wind Drif t .  Fl eming ( 19 62 ) , conc luded that e l em ents 

in the New Z ealand b i o ta whi ch c l early have c lo s e  affini ti es  

wi th groups  in south ern and eastern Aus tralia ar e almo s t  always 

Neono ti an o r  Rec ent arrivals . Me Dowall ( 19 6 4 , 19 6 6 )  found 



that although fresh wat er Galaxi i d a e  in  N ew Z ealand have c lo s e  

affini ti e s  wi th the Aus tralian , found , a nmab er o f  sp eci e s  

now i so lated  in New Z ealand have marine larvae and j uv eni l e s .  T�;5 

sugges ts . : : that the fa.mi ly has had po t enti al for trans-Oc eani c 

disp ersal for a long tim e . 

Inter e s tingly enough , although Brundin ( 19 6 5 , 1 9 67 ) 

found s tro ng indir e c t  evi d enc e for aus tral land connections 

through hi s studi e s  o f  the Chironomi d midges using Henni g ' s 

phylo genetic  reasoning ,  hi s r e sults gave no ind i cati o n  that 

Aus tralia and N ew Z ealand w er e  ever j o ined . Simi lary Caughley 

( 19 64 ) in  a r evi ew of the N ew Z ealand vertebrate fauna 

conc lud ed  that i t  was the r e sult o f  over-wat er disp ersal from 

s everal sour c e s  to what has fo r a v ery long tim e  b e en a large 
J 

o c eanic archip e lago . 

Tho rne ( 19 63 )  summari s ed work up to that time o n  

r e la tionships b etw e en the Aus tralian and New Z ealand bio ta .  

He conc lud ed that the impo rt2nc e o f  Aus tralian influ enc e i n  

the New Z ealand b i o ta had b e en exaggerated  by som e  previous 

work ers , sinc e although eighty p erc ent of New Z ealand 

angi o sperm and gymno sp erm genera ar e also  commo n to Australia ,  

ninety p erc ent o f  thes e  also o c cur in  r e gions b eyond the 

two countri es . Cons equently the real s i z e  o f  the end emi c 

Aus tralia-New Z ealand e l ement i s  qui t e  small . The ab s enc e 

in  N ew Z ealand o f  the dominant and charac t eri stic  Aus tralian 

genera Eucalyptus and Acacia  i s  o bvious �y just as impo r tant 

a fac tor in any b i o geo graphi cal d i s cus sion  as the taxa whi ch 

the countri es  have in common . 

The bulk o f  the shar ed  flora ( and presumab l e  the 

fauna ) could  have entered b o th Australi a and New Z ealand 



through mutual northern link s  ( van Balgo o y ,  1960 ) . Obvious ly 

the next s tep in thi s di s cus sion i s  to cons i d er evi d enc e for 

such mi gration from the no rth . 

DISPERSAL OF INDO-MALAYAN ELFJVIENTS , TIIE 

MELANESIAN ARCS , 1 AND THE RELATI ONSHIP OF 

AUSTRALIA AND NEW GUINEA 

There i s  reasonab l e  geo lo gi cal evi d enc e to sugg e s t  

that i s land archipelago es ,  and po ssib ly complete  land links , 

o nc e  exi s ted  b etw e en New Guinea and New Caledoni a  ( Fl eming , 

1949 ) . There i s  also go o d  evi d enc e ( Gill , 19 5 2 )  for the 

exi s t enc e of sub s tantial land mas s whi ch inc luded No rfo lk and 

Lo rd Howe  I slands , parts o f  pres ent-day N ew Caledonia and N ew 

Z ealand , the Campb ell Plateau , and that part o f  the Chatham 

Ri s e  whi ch i s  now the sys tem o f  o c eani c banks to the south o f  

the Chatham I s lands . Thi s s truc tur e , whi ch was ac tually the 

Nevv· Z ealand Geanti c line , and for whi ch the name Tasmanti s  i s  
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in common us e ,  is  e s timated  to have exi s t ed at l east  200  mi llio n  

y ears ago , ' p erhaps r eaching i ts maximum ext ent in the Trias s i c . 

Wi th due allowanc e fo r the diff er enc e in lati tud e 

there ar e no tab l e  simi lari ti e s  in  the s e ed-plant florae  o f  

N ew C aledoni a  and New Z ealand ( van Balgo oy , 1960 ; Dawson , l9 63 ) , 

wi th reli c t  groups pr es erved in bo th i s lands . 

Such b i o t i c  affini ti e s  as New Cal edonia shar es  wi th 

Aus tralia ar e wi th the coas t of Que ens land , and ther e are 

s tro ng affini ti e s  b etween the flo ra and fauna o f  N ew Cal edoni a  

and tho s e  o f  New Guinea ( Gr es s i t t , 1 9 5 6 ;  1961 ; Go o d , 1 9 50 ; 

Tho rne , 19 6 3 ) . A s tudy o f  the angio sp erm flora o f  the who l e  

area ( Burb idge , 19 60 ) showed s tro ng links b etw e en N ew Guinea , 



New Caledoni a  and no rthern Que ensland . 

Nakata ( 19 61 ) , wo rking o n  the Phasmato d ea ( Ortho p t era ) , 

found that the New Guinea genera were r elate d  to tho s e  o f  the 

Indo-Malayan r e gi o n ,  but no t to  tho s e  of Aus tralia . He also  

found relati o nships b e tw e en the New Caledonian and New Z ealand 

group s , b o th also ini tially d erived from the Indo-Malayan r egion. 

However C ommon ( 19 60 )  found consid erab l e  affini ti e s  b etwe en the 

Scho enobine s t em bor ers ( Lepi do pt era : Pyralida e ) o f  New Guinea 

and tho s e  of No rthern T erri to ry and no rthern Qu e ens land o I t  i s  

thus p ertinent to examine i n  mor e  d e tai l what i s  known o f  the 

r e lationship b e tw e en New Guinea and Aus tralia . 

Lik e  New Z ealand , New Guinea went through consid erab l e  

geo lo gi cal ac tivi ty during the T ertiary . Whi l e  the alpine b i o ta 

o f  New Z ealand i s  extens ive ,  although young ( Fl eming , 1 9 6 3 a ) , the 

alpine fauna of New Guinea i s  negli gib l e  ( Gr e s s i tt , 1 9 61 ) , in­

di cating an even mor e  youthful s tat e . The pr es ent fauna o f  

subalpine New Guinea can large ly b e  as sumed to have b e en d erived 

from tropi cal lowland groups ( Gr es s i tt ,  ibi d . ) ,  though probab ly 

no t from the regi o ns whi ch ar e now the lowlands o f  Papua-New 

Gui nea . Mayr ( 1932 ) c o ns i d er e d  tL2 t t::. �;; archip elagi c nature 

o f  T ertiary New Guinea , o f  vvhi ch part r emains as  the o ld and 

d i s ti nc t  Solomon I s lands , played an important part in the 

d evelopment of end emi c  sp eci es  and genera . 

Durham ( 19 6 3 , fi g . l )  and Menard and Hami lton( l 9 6 3 , 

fig . 3 )  giv e  maps showing large ar eas o f  land in  the vi c i ni ty 

o f  parts o f  mo d ern New Guinea during the Cretac eous . 

Mayr ( 196 3 )  s tr e s s ed  the gr eat importanc e of  New 

Guinea as the evo luti onary c entr e o f  the pres ent Po lynesian 

b i o ta ;  al though there ar e no end emi c fami li es  there ar e large 



nu.rnb ers o f  end emi c genera and sp eci es � Howev er thi s vi ew has 

b e en at tacked by Durham ( 19 6 3 ) and Ladd ( 19 60 ) , s inc e the 

T ertiary mus t have b e en the p erio d  in whi ch thi s d evelo pm ent 

took plac e ,  and they bo th pointed out that although there was 

a consid erab l e  land area in the C r e tac eous , during the T er ti ary 

thi s was limi ted  to a r elatively small  archipelago ( called the 

Cyc lo�ean I s lands by Che esman ( 19 5 1 )  ) .  Ladd suggested that 

the evo lutionary c entr e lay further east towards the c entral 

Pacifi c .  Thi s may hav e b e en true for Mo llus cs , wi th whi ch 

thi s autho r was parti cularly conc erned , but o therwi s e  the 

cas e for fami li es ori ginating b eyo nd Indonesia is rather weak 

( Gr e s s i tt , 19 61 ) . 

New Guinea and i ts outlying i sland s ar e pres ently 

regard ed as an integral part o f  the Australi an-Papuan 

continental land mas s in geo lo gi cal t erms ( Stanley , 19 5 8 ) . 

Simi larly , Tho rne ( 19 6 3 )  c i ted  formidab l e  b i o ti c  evi d enc e 

whi ch ind i cates the clo s e  r elati o nship o f  the two r egio ns i n  

b o th Cretac eous and T erti ary times . 

Rec ently Goo d  ( 19 6 3 ) has challenged thi s generally 

a c c ep t�d vi ew ,  po inting to c ertain dis simi lari ti es  in the 

b i o ta d espi t e  the pr es ent proximi ty of the two land mas s e s , 

and the fac t  that pre-Tertiary Aus tralian s tratificati o n  i s  

s tro ngly d i s co rdant wi th that o f  New Guinea . To explain thi s 

h e  sugges t ed that Aus tralia  may have moved no rthward towards 

New . Guinea during th e Cr e tac eous o r  T erti ary . However such 

a theory is no t supported by the b es t  palaeomagneti c data 

currently avai lab l e  ( Menard and Hami l to n ,  19 63 ) . 

It  i s  nec es sary to cons i d er the to tal fauna o f  the 

Aus tralia-Nevv Guinea r egi on rather than s ingl e taxa o r  group s  

o f  taxa , sinc e the ins ect  and vertebrat e di stributi o n  patterns 

are v ery d i ff er ent ( Gr e s s i tt , 19 6 1 ) . The mammals , b irds 



and r ep ti l e s  o f  bo th land mas s es ar e V ery simi lar , and b o th 

r egio ns app ear to hav e b e en cut off from the no rth long enough 

ago to pr event an influx o f  hi gher p lac entals whi ch sup ers e d ed 

the marsupials i n  the north , i nc luding Euro p e , l eaving a f ew 

r e li c t  groups  in Nor th and South Ameri ca ( Young , 19 50 ) . 

Although thi s insulari ty prevented plac entals r eaching 

Aus trali a  and New Guinea , the invasi o n  of ins ec ts from the 

Ori ental and Indo -Malayan r egi ons continu ed , sinc e  the s e were  

abl e  to  move from i s land to  i s land acro s s  d i s tanc es  to o gr eat 

for vertebrate d i sp ersal . Apart from the Phasmato d ea m entioned 

earli er o ther groups of Nevv Guinea ins e c ts have affini tiE es  with 

I ndo-Malayan group s . Thes e includ e s ev eral Orthopteran genera 

( Marshall , 1 9 5 6 ) , w e evils ( Marshall , ib�d ) , Carab i da e  (Karny , 

192 9 ) and s ev eral fami li es  o f  Lepidoptera ( Toxop eus , 1 9 48 ; 

Di akono ff , 1 9 5 5 ) . 

On the o ther hand , whi l e  Aus trali an mammals w er e  

presumab ly abl e  t o  i nvad e New Guinea whi l e  extensive  land 

connecti o ns exi s ted  during the Pl e i s to c ene ( Gr e s s i t t , 1 9 61 ) , 

and where they found li ttl e comp etitio n , Aus tralian ins ec ts 

were only suc c e s s ful i n  the savanna o f  southern Nevv Guinea . 

Thi s was d espi te  a change in c limati c condi tions whi ch mi ght 

b e  suppo s ed to favour the Aus trali an groups . Thus i t  s e ems 

very lik e ly that r emeining differ enc es  in the flo ra and 

inv ertebrate fauna can b e  asso ciated wi th the v ery mark ed 

c limatic differenc es  and d i fferenc e  i n  lati tud e ( Gressi t t ,  

19 61 ) . 

Where the flo ra i s  conc erned , living and fo s s i l  

evid enc e shows that the eas t c o a s t  o f  Aus trali a has b e en a 

mi grati on route to and from the Malayan r egi on fo r a very 
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long tim e . at  l eas t as far b ack as the Cr e tac eous ( Burb i dge , 

1 9 61 ) . Dacrydium and Phyllo c ladus ( Gymno sp erma e ) , and Drapetes  

( Thymelaec eae ) ar e examples  of  p lants whi ch are found from 

/ southern and eas t ern Asia through New Guinea to New Z ealand 

and South Ameri c a .  The firs t two genera are known a s  fo s s i ls 

on the Aus tralian main land , but all thr e e  ar e lacking in  the 

pres ent day Aus trali an flo ra . ' Burb i dge thought that thi s  

mi ght hav e resul t ed from extinction  in  ari d  Pl ei s to c ene 

c limates . 

In  no rtheas t Que ens land Burbi dge found two qui t e  

d i s  tine t e l em ents , one vvi th s trong affini ti es wi th New 

Caledoni a , the o ther with v ery c lo s e  ti es  to New Guinea , bo th 

i s lands containing d erivativ es o f  probab l e  Malaysi an origins . 

Some confus ed  Malaysian e l em ents are even pr es ent in the 

Tasmanian flora , although there i s  a hi gh d egr e e  of end emi sm 

on  that i s land , so the pr es ent tro pi cal- t e�rat e  Mc.._ cPherson­

Mac l eay ov erlap in  no rthern New South Wal es  do es  no t r epres ent 

the limi t o f  thi s Malays ian influenc e .  

The pres enc e o f  No tho fagus sp e c i es  in  the subalpine 

fo r e s ts o f  New Guinea and New Cal edoni a  is  of gr eat 

b i o ge o graphi cal interest  ( Fl eming , 1 9 62 , Dawso n ,  1 9 66 ) . The 

fo s s i l  record of No tho fagus ( Cranwell , 19 6 3 )  shows that the 

d i s tributio n  of the genus in  the T ertiary was , wi th the 

exc ep tion of the above two i sland s , in  large part the s ame 

as it  i s  to day . Po si tive r ecords ar e confined to  the south ern 

hemi spher e . 

Southern No tho fagus and northern Fagus ar e assum e d  

to have had a commo n tropi cal anc e s to r  in  th e Cr e tac eo�s 
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( Fl eming , 1 9 6 3 ) . The bras si  gro up o f  the former genus app ear 

to have spr ead aggr e s siv ely on the outer s i d e  of the Samfrau 

Geo sync line ( Cranwell , 196 3 ) , ext ending in  w e s t ern Aus trali a  

alo ne t o  the inner s id e .  

The bras si  group appar ently reached  New Caledoni a  

and New Guinea after the Mio c ene coo ling , s inc e there i s  no 

fo s s i l  r ecord in ei ther i sland go ing back further than the 

Pli o c ene . Fl eming ( l963a )  conc lud ed that the Pli o c ene was 

the p erio d  in whi ch cond i tions were  mo s t  sui tab l e  fo r the 
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spread of  the bras si group into the  no rthern i s land s . Cranwell  

( 19 6 3 )  conc lud ed that at  the same  p erio d  No tho tagus 9 ecame 

extinc t o n  the Antarctic  co ntinent as  condi tio ns b ecame  

mo r e  and mor e  ri go rous . Coup er ( 1960 ) reported evi d enc e 

o f  extension  o f  range of  a numb er o f  Po do carp genera during 

the T erti ary ift South and C entral Am eri c a .  

Cranwell ( 19 6 3 )  favour ed  the Melanesian arc from 

Nevv Z ealand to the New Guinea through New Cal edonia as the 

Plio c ene disp ersal rout e of  No tho fagus . However she 

d e s crib ed the wes tern Aus tralian m emb ers o f  the genus as  

bras si  typ e ,  so the  New Guinea No thofagus may have b e en 

ob tained via no rth ern Aus trali a .  Durham ( 19 6 3 , fi g2 , 3 , 4 . )  

showed land connec tions b etw e en Aus tralia and New Guinea i n  

the T erti ary , extensive even in the Eo c ene , and incr eas ing 

to maximum ext ent in the Ple i s to c ene . How ever "thi s  sti ll 

l eaves  the anomaly o f  No tho fagus o n  New Caledonia wi th no, 

evid enc e o f  po s t-Cr e tac eous land connecti o ns wi th Aus tralia 

o r  New Z ealand ( Daws o n ,  19 66 ) . Th.ere is  no evid enc e of  a 

continuous land connection  as late  as the Plio c ene b e tw e en 



New Caledoni a  and N ew Z ealand . Whi l e  Durham ( 19 6 3 ) and Menard 
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and Hami l to n  ( 19 6 3 ) showed maps whi ch sugges ted s c o p e  for i sland­

hopping along thi s rout e , esp ecially in earli er times , the di itanc e s  

b e tw e en land would s till · b e  extr eme  f o r  t h e  over- s ea di sp ersal 

abi li ti es  of No tho fagus as pres ently und ers too d  • 

. S tudi es  by Ho lloway ( 19 5 4 )  o n  Nevv Z ealand No tho fagus 

s trongly sugges t ed that the spec i es r e Quir es  a s e ed sour c e  

t o  b e  abl e  t o  spr ead . H e  ci ted  as evi d enc e o f  thi s the fai lure 

o f  the speci es  to r e c o loni s e  parts o f  Wes tland , Mount Egrnont , 

and S t ewart I sland after the d e s truc tion o f  the original for e s ts  

during the Pli o c ene-Pl ei s to c ene glaciations . Hi s d e tai l ed 

s tudi e s  showed that the speci es  t end ed to d i sp ers e along 

mo i s t  ri dges and wat ercours e$, abutting on  the s tanding fo r e s t  

· areas . 

Fre es t  ( 19 63 )  c arri ed  out som e  wo rk whi ch showed
. 

that the s e ed of  No tho fagus travelled  only a r e latively sho r t  

di s tanc e from the par ent tr e e  when b lown b y  wind , and was too 

heavy for aerial transpor t  over mo re than a f ew ki lometers . He 

also found tha t  surfac e-wetted  s e ed s ank at onc e  when put into 

s ea wat er . He  admi tted  that frui t- eating birds wer e  a po s s ib l e  

v e c to r  fo r d i s tributic n  over longer dis tanc es , but po int ed 

out that ther e was now great specifi ci ty in No tho fagus 

populati o ns , a cl ear indi cation that suc c es sful dispersal 

over long d i s tanc es  was now no longer taking plac e ,  and that 

the po s tulated  m e chani sms for over-wat er di sp ersal o f  the 

s e ed -mus t b e  regard ed wi th s c epti c i sm . 

Despi t e  thes e prob l ems , ther e can b e  li ttle  doub t  

that the m elanesian arc o r  arcs  played an impo rtant part in 

the spr ead of invert ebrate  taxa into the southern parts of 

the wes t ern Pac ifi c .  S o l em ( 19 5 8 ) showed that the land snai l s  



o f  the N ew Hebri d es had gr eater affini ti es  wi th tho s e  o f  

N ew Guinea than did  tho s e  o f  New Cal edoni a .  Thus vve have 

to cons i d er the probab l e  exi s tenc e  o f  two arc s , an inner 

one passing through what is now New Caledoni a  ( probab ly then 

part of Tasmanti s ) , and an outer one taking in the New 

H ebri d e s  and Fi j i . Mackerras ( 19 61 )  thought that the 

Tabani dae ( Diptera ) o f  Fi j i  w ere mo s t  clo s ely r elated to 

tho s e  o f  the New Hebri d e s . Hi s s tudi es s howed a break in  the 

arc b e tw e en the New Hebri d e s  and the w.e s t ,  and continuation 

of the arc b eyo nd thi s  break to the Admiralty I s lands . 

He  sugges ted  that the w e s t ern Paci fi c had b e en 

coloni s ed by a " s tream" o f  Tabani dae o f  Ori ental-Ethio p ean 

o ri gin vvhi ch pas s ed through New Guinea into the outer 

Melanesian arc . Thi s stream was suppl em ent ed , pr esumably 

at a later date , by mo r e  o ri ental e l em ents and some Aus tralian 

groups whi ch moved outward into the Pacifi c .  However h e  

found no continuati o n  o f  thi s  spr ead through l\l ew Cal edoni a  

into New Z ealand . A f ew New Z ealand affini ti es  wi th N ew 

Cal edoni a  were  found , but all the New Z ealand Tabanidae 

( 16 speci es ) , app ear ed  to  have th eir c lo s es t  r elatives in  

South Ameri ca . The las t finding confli c ts to som e  d egr e e  

wi th the appar ent spread o f  taxa alo ng the Melanesian arc 

to New Z ealand found by o ther wo rk ers . Of cours e ' the liru( 

b etwe en New Guinea and New Caledoni a  may have b e en broken 

at the time of the spread of the Tabani dae and no t at s om e  

o ther times , b u t  the po s sibili ty o f  aus tral relationships  

intro duc e s  an entirely nevv· e l em ent into the  d i s cus sion . 



THE CASE FOR AUS ·rRAL BI OTIC RELATIONSHIFS 

AND SOUTHERN CONTI NENTAL LINKS THROUGH . 

ANTARCTICA 

The maj o r  probl em o c cupying south ern hemi sphere  

bio geo graphers r emains the  question o f  trans-Antaroti c links 

alo ng the Samfrau Geo sync line . Adi e ( 19 6 3 ) summari s ed the 

bas i c  geo lo gi cal evi d enc e .  Hi s s tudi es , and tho s e  of  o thers , 

s trongly suc;ges t a connection b etw e en South Ameri c .a and 

Antar c ti ca through the " Sc o tia Arc " . The r emains o f  this 

chain ar e the pr es ent-day i s land s o f  South Georgi a , the 

South She tlands , the South Sandwi ch group , the South Orkneys , 

and the Antarcti c  Peninsula , all bounding the S co tia S ea .  
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The arc was probab ly never comp l e t e  later than the Carb o ni ferous 

( Darlingto n ,  19 6 5 )  , but Adi e regard ed the Cretac eous and 

lower T erti ary as the mo s t  probab l e  p erio d in whi ch faunal 

migratio ns could have taken plac e . 

The same worker no ted  that geo lo gi cal evi d enc e fo r 

' New Z ealand/Aus trali a -Antarcti c  connecti o ns was much w eak er ,  

d espi t e  the exi s t enc e of  the Campb ell Plateau and a numb er 

o f  s ea mounts such as the Hj o rt . S tudi es  o f  shelf fauna 

give no indi cati o n  o f  a link b e tw e en south ern continents i n  

the T ertiary . Allan ( 1963 ) examined the :Brachipods  and Fell  

( 19 61 ) the Ophiuro i d s  o f  Antarcti c , and found them very 

d i s tinc tive and charac teri s ti c . If  any links had exi s t ed 

from Antarctia to New Z ealand Fell found i t  inconc eivab l e  

that the shelf Ophiuro ids  would no t have extend ed their 

range along the sho r e s . 

\ 



3 5 4  

Fl eming ( 19 62 )  c0�ment ed o n  the Stro ngly co smopo l i tan 

nature o f  the New Z ealand Juras s i c  Trigo ni i dae ( Mo llus c a )  

whi c h  h e  explained b y  coas twi s e  d i sp ersal and migration  

along the sho r e s  of  conne c ted  land mas s es . The sam e  group 

from Cretac eous s trata show much mo r e  limi t ed affini ti e s ; 

s tro ngly sugges ti ng that land connec tio ns were coming to an 

end in the Cr etac eous . 

Even though van S t e eni s ( 19 6 3 )  conclud ed that a 

numb er o f  tropi cal land connecti o ns o f  gr eat s i z e  and cons i d erab l e  

duration in geo lo gi cal time w e r e  theo reti cally nec essary to 

explain pr es ent angi o sp erm di s tribution patt erns , esp e c ially 

o f  speci es  poo rly adapted  for over-wat er disp ersal hi s i d eas 

are no t_ nec e s sari ly at varianc e wi th actual geo lo gi cal evid enc e .  

Axelro d ( 19 60 )  and van S t e eni s po int �ut that s inc e angio sp erms 

vvere  very wid ely d i s tribut ed by the Cretac eous , they mus t have 

o ri gi nated at leas t as far back as the Jurass i c .  Fleming( 1 9 62 ) 

i ndi cated that massive  trop�cal land connections probab ly 

exi s ted  during the Permian and the Jurass i c .  

King ( 19 58 )  d ec i d ed that palaeomagneti c evid enc e 

i n  the southern h emi spher e po inted  to a much c lo s er r e lati o nship 

b e tw e en the southern co nti nents than exi s ts to day . In a later 

r evi ew King ( l962 ) po s tulated the di sruption o f  the o ld 

Go ndwanaland throuch the pro c ess  o f  co nti nental drift  as 

b eginni� in the Jurassi c ,  wi th South Afri ca s eparating firs t ,  

then New Z ealand in  the Lower Cr e tac eous , and finally 

Aus tralia i n  the Middle  Cretac eous . The final s eparation 

o f  Patago ni a from Antarc ti c could have b e en d elayed later 

than thi s , and taken pla c e  through a slow d ecay of the Sco tia arc , 

i s land chain . Thi s i s  compatib l e  wi th the p i c tur e given by 

\ 
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Fleming ( 1962 ) and Adi e ( 19 6 3 ) . However mo r e  rec ently Darlington 

( 19 6 5 ) has warned that the interpre tation o f  palaeomagneti c data 

on  whi ch thi s time-; tab l e  is bas ed is susp e c t ,  and the cas e for 

Gondwanaand is no t nearly as c l ear as o ther autho rs have mad e 

i t  app ear . 

In som e  r e sp e c ts one might try to as so ciate  changes 

of thi s  magni tud e wi th po lar wand ering. How eyer the 

Palaeomagneti c eV.id enc e has b e en summari s ed by Gut enburg ( 19·5 1 ) , 

DurhBln ( 19 5 9 )  and :rvienard and Hami lton ( 19 6 3 ) . The no rth po le 

was o nly about 20° from i ts pres ent po s i ti bn i n  the Juras s i c , 

18° i n  the Middl e Cretac eous , and v ery clo s e  to i ts pre s ent 

po s i tion  ri ght through th e T erti ary . 

I t  i s  t emp ting fo r geo logi s ts to us e bio lo gi cal 

evi d enc e to support geo lo gi cal tim etab l e s  such as tho s e  

d i s cuss ed above , and the d i s tribution o f  No tho fagus i s  sur e ly 

o ne o f  the co rner- stones in the argQm ents for aus tral trans-

-�ntarcti c links in the Juras s i c  and Cr e tac eous . As well  as 

New Guinea and New Cal edo nia  and New Z ealand the southern 

b e eches  o f  thi s  genus ar e found in  Aus trali a , Tasmania and 

the southern part o f  South Am eri ca . Fo s s i l  r ecords have b e en 

confirm ed from the edge o f  the Ro s s  S ea and the Antarcti c 

P eninsula ( Cranwell , 1 9 6 3 )  and from som e  subantarcti c i sland s , 

though tho s e  from Kerguelen were d i smi s s ed as labo ratory 

co ntaminants ( Co okso n ,  1947 ) . 

A fo rmidab l e  numb er o f  pap ers have b e en pres ented 

to show " o n  indi sputab l e  ground s ' 1 that Antarcti ca s erved as 

an eff e ctive di sp ersal c entr e and migration route fo r p lants 

and animals during the Cretac eous and that part of the 

\ 



r ertiar;y when i t  po s s es .o> ed a t c;mp erate  climate . Amo ng 

autho rs put ting fo rward thi s vi ew may b e  mentioned Bri t ton 

( 19 5 7 ) , Darlington ( 19 5 2 ) , Evans ( 19 58 ) , J eannel  ( 19 38 ) , 

Mackerras ( 19 2 5 ; 1 9 50 ; 19 6l ) , _ Ec& erras and Full er ( l942 ) , 

Par&110nov ( 19 5 5 ; 1 9 5 9 ) , Cramvell ( 19 6 3 )  a'nd :rhorne ( 19 6 3 ) . 
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The r e c ent d i s cov ery o f  pr e-T ertiary amp[lib i an r e:;mains ( Anon . 

" N e'.v S c i enti s t " , 19 63 , p . 5 30 )  on th .:: Antarctic  mairO-e-nd 

confirms thL ·c ;:; o · ,� c  vertebrates  i nhab i t e d  Anto r c ti ce- �.s svell :.as 

i nv ert eb rat e s . 

Ac tually f ew inver t Gbr& te  links have b e ::m confir:r� ed  

b y  fo s s i l  find s  o n  Antarcti ca , and trans-Antarc ti c  links hav e 

b e en as sumed  o n  the bas i s  o f  the simi lEori ti es b e tw e en forms in  

South Ameri cd. and o ther s o u th er�1 r eti ons . Fleming ( 19 6 2 ) 

r emarked that c ertain trans-Antarc ti c  links s e emed to b e  

d e:n.and e d  more throu,;h " b i o geo graphi cal ne c es s i ty "  than through 

any geo logi c al evi d enc e . 

Hennig ( 19 5 7 ; 1 9 60 ; 1 9 6 5 ) chall enged the value 

o f  the phylo gene ti c argum ents of a large nQmb er o f  ins e c t  

b i o ge o graphe r s . Although th e Dip t�ra had b e en us ed by 

many worker .:; , fo r exampl e  IV::ack crras , ( 19 50 ) , to d emo ns trate  

trans;...Antarc ti c - lin_'t\:s, Hen;� i g  conclud ed tha t i n  no cas e had 

th e s tudi e s  b e en bas ed on tru e synapo : mo rphi c l i n e s  of d e s c ent , 

and were therefo r e  no t phylo gene ti cally vali d . 

I lli es ( l9 60 a ;  l 9 60b ; 19 6 5 ) and Brundin ( 19 65 ; 

1 9 6 7 )  hav e  respec tiv ely d e!n ons tra ted  trans-Antarc ti c links 

fo r the Plecopt era , a group v ery poorly ad a� t ed fo r over-wat er 

d i sp ersal , and th e IDidge family Chiro nomi dae ( Diptera ) , us i ng 

Henni g ' s m e tho d s  o f  phy l o gene t i c  r eas o ning . Kus chel ( 19 6 3 )  

also cons i d ered  that hi s s tud i es o n  the southern hemi sphere 
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we evils sugge s t ed trans-Antarc ti c connec tions . We  may never 

s e e a careful phylo gene ti c r e- examination  of angio sp erm taxa 

using H enni g ' s Principl e ,  however . The higher plants , with 

their r e latively sicpl e  cons truc tion and exc es siv e  parall elism 

are no t sui tab l e  o b j ects fo r such analysi s , ( Brundin , 1967 ) . 

Wardl e ( 19 6 3 )  s tudi ed taxa in the New Z ealand 

alpine flora poo rly adap t ed to ov er-water di �p ersal , and 

d ec i d e d  that there had b e en an i nflux as late as the Plio c ene . 

There i s  no geo logi c al evid enc e fo r any land connecti o ns at 

thi s late date ( Fl eming , 1962 ; 1963 ) . The latter autho r  

examined the bui ld-up o f  the Ne\v Z ealand flo ra i n  the ·  fo s s i l  

record by s tri c t  tim e  s equenc e ( l9 63 , fi g . 2 ) . I'he r esult 

i s  such , wi th elements lik e Astelia and Fuchs ia entering 

( p erhaps from a t emp erate Antarc ti c a )  i n  the Oligocene and 

Mio c ene , that if one d emand s land connections to ac count for 

th e i r  pr e s enc e ,  th en the s e  mu s t  hav e b e en pr e s ent through 

much o f  the T ertiary . Fleming argued  that Wes t Vli nd Drift  

airma s s e s have mad e no tab l e  contributions to the  Ne·,v Z ealand 

fauna and flora in v ery rec ent times , and can safely b e  as sumed 

to have done  so i n  the geo lo gi c a l  pas t ,  wi th no r e quir ement for 

T erti ary land connec tions . 



S U J'I'I I·t: A R Y 
The N ew Z ealand bio ta i s  di sharmoni c , and many 

taxa have b e en i so lated in  the archipelago for long p erio d s  

o f  geo lo gi cal time . The maj o r  e l ements o f  man;yc important 

groups were  appar ently e s tab lished i n  the country by the 

Cretac eous at the lat e s t  ( Dumb l e ton , 19 63 ) . 

3 58  

Thr e e  maj o r  disp ersal rout es to  New Z ealand have 

b e en cons id ered ; acro ss th e Tasman S ea from eas tern Aus tralia ,  

a lo ng the Melanesian arc through wh�t i s  now New Caledoni a , 

and from Antarc ti ca o r  S o uth Ameri c a  throu[,h fo rm er trans­

Antarctic  land connec ti o ns . 

There i s  no evi d enc e for direct  land links through 

the Tasman S ea b e tw e en Aus tralia and New Z ealand . Anomalous 

d i s tributi o n  patt erns of  som e  angio sp erms ( Burb i dge , 1 9 60 ; 

Wardl e ,  1 9 6 3 ) ,  can probab ly b e  explained by over-water disp ersal 

through the Wes t  Wind Drift air mas s es , p o s s ib ly by birds 

( Fl eming , 196 3 ) . Aus tralian elem ents in  the N ev>' Z ealand 

fauna are generally very d i shar<:-:o ni c  ( Fl eming , 19 62 ; Dugdal e , 

19 66 ) . Thes e .el enents app ear to have b e en gradually as s embl ed 

in  New Z ealand sinc e Juras s i c  and Cretac eous time � . 

Geo lo gi cal and bio lo gi cal evi d enc e sugges t  that bo th 

an outer Mel[;:nes i an arc from the Admiralty I s land s to Fi j i  

and an inner arc from New Guinea through New Cal edonia to 

Nev; Z ealand exi s ted e t  some  ti:ne . The s e  links may never 

have b e en in  the form of  a complete  archip elago in either 

cas e . A large land mass  called Tasmanti s  taking in much o f  thi s ar ea 

may have alr eady b e gun to d eca� b efo r e  th e Cr etac eous . 

One wo rker ( Go o d , 1963 ) has di sputed the generally 
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as swn ed c lo s e  geo lo e:;i cal rela tionship whi ch  app ears to have 

exi s t ed b e tv.r e en Aus tralia and Nev1 Guinec. sinc e at l eas t the 

Cretac eous ( Menard and Harr,i l ton ,  1963 ) . Bio lo gi cal evi d enc e 

supports the. lat t er vi ew ( 'I'ho rne , 1 9 6 3 ; Gr essi  tt , 19 61 ) . 
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New Guinea app ears t o  have many Indo -�.�alayan e l ements , e specially 

amo ng the invertebrate fauna and the flora . Some o ri e:ntal and 

Malayan taxa have · p enetrated  as far s outh as Tasmania ( Burb i dge , 

1960 ) and the eas t coast  o f  Aus tralia has b e en a mi gration 

route sinc e the Cr e tac eous . Aus tralian i nvertebrates  have no t 

b e en very suc c e s s ful in r e-invading New Guinea when land 

connec tions were r e- e s tabli shed in �� e Pl ei s to c ene , ( Gr es s i tt ,  

1 961 ) . Only �ue ens land shows verj c lo s e  affini ti es  wi th bo th 

New Guinea and Hew CE' ledonia , and some  co:m.Inon Aus tralian and 

New Z ealand e l ements were  appar ently r e c e ived through Nevv 

Guinea . How ever the liYL1.;: u e tw e en New Guinea and New Caledonia  

app ears to  have b e en broken at  the  time of  a maj o r invasion  

of  Tabani dae  at s ome  time in the  T er�iary . 

There i s  s ome geo logical and bi o lo gi cal evid en c e  

fo r a large pro to-co nti nent ( Gondwanaland ) whi ch inc lud ed 

the s outhern part of South Am eri ca , New Z ealand and Aus tralia ,  

Antar c ti ca and South Afri ca , ( King , 1 9 5 8 ; 1 9 62 ) . However 

although such continental dri ft  i s  favour ed by a numb er o f  

geo lo gi s ts ( Durh&:m. , 1963 ; r.�enard and Ha:m.i l  ton , 19 6 3 ) , the 

actual evi d enc e fo r pas t connecti o ns b e tw e en New Z ealand and 

Antarcti ca i s  weak ( Fl eming , 19 6 3 ) . If  such direc t  c o nnec ti o ns 

did  exi s t ,  then the break-up apparently b egan in th 8 Juras s i c  

wi th South Afri ca , and was comple t e  fo r Aus trali a  and New 

Z ealand b efo r e  the end o f  the Cr e tac eous . Rec ently the 

palaeomagnet i c  data on whi ch the conc ep t  o f  Gondwanaland i s  

b as ed has b e en s eriously chall enge d  ( Darlington , l965 ) . 
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Howev er som e  r e c ent z o o ge o graphi c al s tudi e s  by 

Brundi n  ( 19 6 5 ) b as ed o n  the phylo geneti c s ch em e  of reasoning 

pro po s e d b y  Henni g ( 19 5 7 ; 1 9 60 ; 19 6 5 )  gav e evi d enc e no t 

o nly o f  trans-Antarc ti c  fauni s t i c  links , but also c lo s e  

agr e em ent vvi th the chro no l o gi c al s e quenc e fo r the br eak-up 

o f  Go ndvvanaland giv en by Ki ng . 

All the thr e e  d i s p ersal rout e s  d i s cus s ed app ear e d  

t o  hav e played a part in the pro c es s es whi c h  hav e pro duc e d  

the pres ent day and fo s s i l  b i o ta o f  New Z ealand . Po s s ib ly 

in t erms o f  numb ers o f  taxa the Aus trali an elem ent i s  

Vi e ak er than the o thers , but conj e c tur e o n  thes e lines i s  

hardly pro fi tab l e . How ever thi s i s  the o ne rout e fo r whi ch 

ther e is no evi d enc e of d i r e c t  land c o nnec tions at any t im e . 

Zven b efo re the Cr e tac eous , c o nne c ti ons to New 

Z ealand thro ugh the ::relane s i an Arc o r  Antarc ti ca may no t 

l::.av e b e en c ompl e t e , but in the form o f  trans i ent i s land 

c hains . Fo r , as Fl eming ask ed ( 19 63 ) , i f  land bri dges w er e  

s o  sub s tanti al that No tho fagus c ould us e them , what kept 

the Juras s i c  and Cr e tac eous land dino s aurs· and early mar.r.JTI.als 

from r eaching N ew Cal edoni a  and New Z ealand? Que s ti o ns like 

thi s s ti ll r emain to be  ansvvered to ev er.ro ne ' s sati s fac ti o n . 

Despi t e  the many pro b l emati c al po ints i n  s outhern 

hemi sphere b i o geo graphy , sor.1 e o f  vrhi c h  may nev er b e  c omp l e t ely 

s o lv ed , a general pi c tur e o f  the his tory o f  New Z ealand 

em erges from the s e  s tudi es . I t  i s  one o f  an i s land archi p elago , 

far enough r emov e d  from the near e s t large land mas s to b e  

c o ns i d er e d  o c eani c , but wi th a large enough surfa c e  ar ea to 

allow pro l i fi c  s p e c i ation and evo luti o n  i n  i s o lati o n  at 

l eas t to the generi c l ev e l . \':J:li l e  a nwE b er of anc i ent end emi c 

el em ents o f  unc ertain r e lat i o ns hips exi s t ,  the maj o ri ty o f  



pr ecursors  o f  pres ent taxa came from els ewher e , e i ther by 

very early ( pre-Cretac eous ) land connections or archi p e lagi c 

links , o r by trans - Oc eani c di s p ersal . 

GEO GRAPHI CAL DISTR IBUT I ON OF THE 
CRAJ):::BINAE : ORI GINS OF THE KE\'i ZEALAND 

CRAI·:IEI:N-:E FAUNA 

I N·rRODUCT I ON 
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During the earli er sys t emati c d i s cus sion  I 

examined r elati o nships wi thin the Cramb ina.e through apomo rphi c 

charac t ers whi ch indicate  true lines o f  d e s c ent . In the 

for egoing b i o geo graphi cal chapter I revi ewed data rel evant 

to disp ersal routes by whi ch  taxa have b ecome as s embl e d  in  

New Z ealand , and some  o f  the phys i cal pro b l ems invo lve d  wi th 

such movements . 

Bas e d  on thi s info rsation I wi ll now r evi ew the 

conclusi ons of thes e s ec tions whi ch r elate direc tly to the 

origins of the New Z ealand cramb ine fauna , the probab l e  

times  o f  arrival o f  the various genera o r  their pr ecursors  

in thi s country , and also  any apparent d i s continui ti es in 

the avai lab i li ty to taxa o f  the vari ous po s tulated d i sp ersal 

rout es to New Z ealand at different times . 

To facilitate  thi s di s cus sion  I hav e surr@ari s ed 

info rmation in table  1 6  on the relationships o f  New Z ealand 

crambine genera . In the res t o f  thi s c hapter the s e  are 

cons i dered  in mo re  d etai l . 



GENUS 

' 

Oro crambus 
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IJJabl e  16  

SUMMARY OF RELATI ONSHIPS OF NEW ZEALAND 

CRA1VD3INE TAXA 

I 
NZ NOT 

spp NZ 

48 0 

SISTER sp . OR 
GENUS ; AN] 

LOCATION BEYOND NZ 

Agriphila , Palaear c ti c  
(" i",. ''' o  ( NQJ(� ""'"'t\� �.  o .... u5 ... �us + H....., ;GRt ... ,•s) 

PROBABLE DISPERSAL 
ROUTE TO NZ 

Melanesian Arc , by 
" i s land-hopping" 

Mao ri crambus . l 0 Oro crambus , New Z ealand End emi c 

Angus talius l l Angus talius , Palaearc ti c Intro duc ed?  R ec ent.  

Tawhi tia 2 0 Corynophora , E . Aus tralia Trans-Tasman a erial 
disp ersal 

-

Pareromene 18 2 3  Parerom ene , New Guinea , Melanesian Arc , by 
eas tern Palaear�tic  " i s land'-hopping11 

Tauro s co:,ea 3 2 Gadira , Aus tralia Trans-Tasman a erial 
d i sp ersal 

Gadira 3 10 + Chi lo , N . Aus tralia , Old Trans-Tasman aeri al 
World tropi c s  
( Nozx� ,. u  .. fs � 1: .  �+ T • .,.,. . ,.,.,.., c-pl•x) 

disp ersal 

Paragadira l 0 No t known . N ew Caledonia  No t known 
o r  N ew Hebri d e s ?  

Pro t,y:,earcha 2 0 No t known . Aus tralia? On subantar c ti c i s lands 
o nly . Aerial d i sp ersal 
from southern Aus tralia? 



AFFINITIES AND DI STRIBUTIONS OF ELEIVIENTS 

RELATED TO NEW ZEALAND CRAl!fBINE TAXA 

Oro crambus and Maori cramous 

Oro crambus do es  no t o c cur in Aus tralia , no r  do es  

any genus with whi ch i t  mi ght conc e ivab ly have shared a 

common anc e s to r .  I n  New Z ealand i t  has speciat ed pro lifi c ally 

in i s o lation , and now has 48 o r  49 known speci es ,many o f  

them alpine o r  sub alpine . 

In lo cali ti es  outs i d e  Aus trali a  and N ew Z ealand 

in the w e s tern South Pacifi c B l e szynski and Co llins ( 1962 ) 

l i s t e d  only the fo llowing unr evi s ed sp eci es ; Crambus c iner eus 

Hampson ( New Guinea ) ,  Crambus fulvino tellus Hampso n  ( Loui siade s ) ,  

and Crambus paralyti cus Meyrick ( Fi j i ) . A few unrevi s ed 

Aus trali an spec i es also r emain in  Grambus , but in every c as e 

wher e s p ec i es fo rm erly plac ed  in thi s genus by Meyri ck and 

Turner have b e en r e- examined and the geni talial charac t ers 

s tudi e d , it  has b e en nec es sary to  transf er them to o ther 

genera , usually Gadira (.  Hedno ta) . Thi s  i s  the dominant 

crambine genus ( or compl ex )  in Aus tralia ( Ko ch , l 9 65 ) . 

Und er the s e  conditions i t  i s  natural to loo k  to 

South Am erica  fo r the " s is t er group s "  o f  Oro crambus in the 

s ens e of Hennig ( 19 5 7 ) , sinc e r elatives o f  the genus do no t 

exi s t  in  Aus tralia and p o s s ibly no t in the i s lands o f  the 

Melanesian Arc . 

The tribal typ e genus Crambus F .  reaches i t s: ·maximum 

d ev elopm ent in nu�b ers o f  s p e c i e s  i n  the Ho larcti c  and mor e  

esp e cially in No rth 1\.merica ( Bl e s zynski , 1 9 6 5 ) .  I t  also o c curs 

in  South Ameri c a , but app ears to b e  limi ted  to the Brazi li an 
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s hi eld r e gion  ( El e s zynski , l 9 66 ) . Further south Fernando crambus 

i s  s trongly speciated , especi ally w e s t  o f  the And es  and o n  

Juan Fernand ez I s land . Bo th Crarnbus and Fernando crambus 

share a markedly apomo rphi c charac ter ( s trongly lob ed  sac culus ) 

wi th the Palaearcti c Flavo crambus and Angus talius , but no t 

Oro crarnbus . 

Thr e e  o ther important genera in the Cramb ini 

are res tri c ted to the P� eri cas . The s e  are Fi s s i crambus , 

rv�i c ro cra.nbus and Parauedias i a ,  whi ch show a numb er o f  

p e culiar morpho lo gi cal f eatures  ( Bl e s zynski , l9 6 3 ; Klo ts , l9 68 ) . 

Howev er thes e genera , whi ch ar e s ti l l  in n e e d  o f  much r evi sion , 

app ear c lo s er to the Ho larc ti c Pediasia than any o ther maj or 

genus ( Bl es zynski , l963 ) . 

�::y ovm pr eliminary s tudy , admi ttedly bas ed  o nly 

on  Dr . S . Bl e s zynsld ' s drawings , sugge s ts ( fi g . l . lines  3 4- 3 7 )  

that thi s s imilari ty i s  only s�1mpl esiomo rphi c , and therefo r e  

no t indi cativ e o f  direct  s i s t er genus r elationships . How ev er 

even cons i d ering thes e genera one  at a tim e , none shows 

s i s t er genus r elationships wi th Oro cram.bus or r..Tao ri crambus . 

Unle s s  one i s  prepar ed  to sp e culate  on  to tal 

extinc ti on o f  r elatively uns p e c i ali s ed genera of Crambini 

( i e .  Oro crambus-Agriphi la lik e )  in  South Ameri ca and Aus tralia ,  

ther e i s  no evi d enc e at all that Oro crarnbus in New Z ealand 

ever had r elatives  on e i ther land-mas s o r  aus tral relationships  

of  any kind . �.:unro e ( 19 58 )  put fo rward the  sugges tion that 

Scopari a had b ecom e  exi tinc t in South Ameri ca , but frankly , 

whil e  I think extinc ti on o f  taxa in Lepi do ptera a go o d  

p o s sibility o n  i so lated i s lands , I  find i t  hard to cons i d er 

extinc tion o f  comp l e t e  lines in  huge  land ar eas as a . 

r eali s ti c  exp lanatio n  to ac count fo r di s continuous distributions . 
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Thr e e  o ther genera o f  Crambina show s trong spino s e  

d ev elopment o f  the val val sac culus . ·:rhes  e ar e Chryso t euchi a , 

Xa:ntho crambus and Catoptria ; all o c cur in  the Palaearc ti c . 

The s e  genera are qui t e  clos ely linked through apomorphi c 

charac t ers ( fi g . l ) , but none are s i s t er genera o f  Oro crambus 

or Maoricrambus . 

I f  in fac t  any genus can b e  called the s i s t er 

genus o f  the s e  two in the s ens e o f  Henni g , i t  i s  the Palaearc�i c  

Agriphi la ( fig . l ) . Ylhi l e  thi s genus s har es two apomo rphi c 

charac t ers with Oro crambus , i t  i s  sor.le\Nhat less  speciali s ed 

in f emal e geni talial s truc ture . 

Angus talius 

Angus talius malac e1lo i d e s  ( Bl e s zynski ) i s  dis tribut ed 

from India through C eylon and Malaya , the Loui s iad.es , No rthern 

Aus trali a and into the No rthland Provinc e o f  New Z ealand . 

r.Jo r e  int ens ive c o l l e c ting \vi ll  almo s t  c ertainly r ev eal i ts 

pres enc e in int ermediate areas . 

Thi s sp eci es i s  a r e c ent arrival iL New Z ealand 

( Hud.s o n , l9 3 9 ) , and the di s tributions o f  thi s and the o ther 

impo rtant speci e s  of the genus , A . malac ellus ( Duponche l ) , ar e  

s o  c o smopo li tan that the mi grations o f  nan nay have help e d  

indirec tly t o  fac i li tate their srr ead . Bles zynski ( 1961 ) 

di s cus s ed. the d i s tribution o f  the c o smopo li tan Calmno trop ha 

palud e lla ( I-Itibner ) in simi lar t erms . 

Tawhi tia 

One of the two known sp e c i es of Tawhi tia is found 

bo th in eas tern Aus tralia and l� ew Z ealand . This i s  T . pentadac tyla , 
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an i nhab i tant o f  marshy ar eas in lowland and s ub alpi n e  

l,_ab i t a  t s . I :Cav e examined Tasmani an and New Z ealand 

s p e c in ens , and they ar e c onsp e c i fi c . T . pentadac tyla i s  

c l early a R e c ent El em ent ( i n the s ens e us e d  on p . 3 3 9 ) 

in the NevY Z ealand cr&.mo ine fauna , r esul t i ng from trans-

Tasman ov er-wa t er d i sp er s al from w es t  to v i a  the Wes t Wind 

Dri ft o 

The New Z ealand end emi c T . glauco phane s  i s  ent i r e ly 

alpi n e  i n  d i s tribution . I t s  anc e s to r  pr esuamb ly c am e  to 

New Z ealand by ov er-water d i spersal from s o uth- ea s t e rn 

Aus trali a , but a t  a much earl i er d a t e  than T . pentadac tyla . 

Further c o l l e c ting in the gen erally po o rly wo rk ed mountains 

of Tasmani a may y e t  r eveal o ther r1: emb ers of the genus . 

Anomalo us d i s j unc tive d i s tribut i o n  o f  alpine Tasmani an 

e l �J ents in the N ew Z ealand alpine z o n e  has b e en no t e d  i n  

a nwab e r  o f  taxa ( Burb i dge , l 9 60 ; F l eming , l9 6 3 a ) . Thi s 

parad o x  has b e en di s cus s e d on p . 3 4 3  i n  the pr e s ent wo rk . 

The r e lativ e ly primi tive s i s t er genus o f  Tavvhi t i a , 

Co rynoph6ra B erg , is  G. i s tri bu t e d  i n  lovvland eas t ern Aus trali a . 

Two o r  thr e e  s p e c i es o f  thi s genus are known ( Bl e s zynski 

and Co l l i ns , l9 6 2 ; B l e s zynski , l9 62 ; Bl e s zynski , l 9 6 3 a ) , but 

I hav e no t found a c lo s e  r e lativ e o f  thi s genus o r  T awhi t i a  

a"'llo ng r ev i s ed cramb ine genera d e s c r i b e d  by o ther autho r s . 

A s earch a..rJ.o ng unr evi s ed tro p i c al genera \Vas no t po s s ib l e  

b e c aus e the a"'!lo unt o f  mat e r i al held i n  New Z ealand �.Tus eums 

from fo r e i gn c o untri e s  i s  n egli gib l e . Further s tudy i s  

r e qui r e d  o f  thi s s p e c i ali s ed and archai c sub- trib e o f  the 

("' ., . . vram o lnl . 



Tauro s c opa 

The genus Tauro s co u a  i s  an alpine s egr ega t e  

o f  the Gadi ra/Hedno ta c omp l ex . The two Aus tralian s p e c i e s , 

T . lachnea and T . c alli xutha , s how the l eas t s p e c i al i s a t i o n  

in geni tal i al charac ters . Bo th ar e fo und in the alpine 

z o n e  of s o u th- eas t ern Aus tral i a . The o ther thr e e  known 

sp e c i e s  o c cur in the alpi ne z o n e  o f  New Z ealand , s o here 

again the " alpine parado x "  ( Fl eming , l 9 6 3 a )  is  d i sp lay e d . 

The thr e e  New Z ealand spe c i e s , T . go rgopi s , T . trap e z i t i s  

and T .  no tab i l i s  s how a numb er o f  apor;�o rphi c c harac t er s  

no t po s s es s ed b y  the Aus trali an sp e c i e s , tho ugh no t i n  

rry o p inion t o  s u c h  an ext ent t�at generi c s eparati o n  i s  

d es erv e d  ( s e e  fi g . ? ) . 

Whi l e  T . trapezi t i s  ha3 a s o uthern-b i a s s ed 

d i s tributio n  wi thin the South I s land of New Z ealand ( fi g .  
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2 9 6 )  , and '.r . no tab i li s  a no r thern o n e  ( fi g . 2 9 5 ) ,  the d i s tribut i o n  

r e c o r d s  fo r T . go rgopi s o v erlap b o th ( fi g . 2 9 4 ) . T . no tab i li s  

shor;s a nurab er o f  nc:.rk ed differenc es in geni talial 

charac t ers from the o ther tviO s p e c i e s , s o  thi s genus may 

hav e d eriv e d  i ts r epres entat i o n  in New Z ealand from o n e  

o r  mo r e  :.:;ro 'oab ly tvvo r elatively anci ent T er ti ary invas i o ns 

o f  thi s c o untry v i a  the V e s t  �ind Dri ft . 

Gadi ra/Hedno ta 

Meyrick ( 18 8 3 )  cons i d er e d  that Aus trali an and 

New Z ealand sp e c im ens o f  Gadi ra l euc o phthalma were c o ns p e c i fi c .  

I hav e no t examin e d  Aus trali an SlJ e c i::n ens , but am pr epar e d  

t o  a c c ep t  thi s s tat ein ent at fac e valu e . I f  Meyri ck i s  

c o rr e c t  then thi s i s  ano ther exarnp l e  o f  rec ent trans-Tasman 

d i s p er s al . Bo th G . l euc o phthalma and the New Z ealand end emi c 



G . ac er ella hav e s i s ter speci es  in Aus trali a , resp e c tively 

(}�:haplo typa and G .pedionoma ( fig . 8 ) . 

The grass lands o f  the Ho larc ti c , parts o f  Afri ca , 

South America  and tho s e  o f  Hew Z ealand are dominated by 

Cramb ini . Eovvev er the eq_ui val ent Aus tralian eco lo gi cal 

ni ches  hav e b e en c o loni s ed by speci es  o f  the Gadira/Hedno ta 

compl ex ( Co��on , l9 6 3 ; Ko ch , l 9 6 5 ) .  

As well as Gadira/Hedno ta o ther Chi lo ini includ e 
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the Palaear c ti c-Ori ental Es chata and the Aus tralian-New Z ealand 

end emi c Tauro s c opa . Gadira/Hedno ta and Tauro s copa shared 

corrunon anc es try wi th the c o smopo li tan warm-climat e Old World  

genus Chi lo ( fi g . 8 ) . Thi s genus o c curs throughout the 

trop i c s  of Afri ca , Asia  and Aus tral: . asi a . Chi lo has no t b e en 

recorded  from New Z ealand , and i s  very poo rly r epres ent ed 

in South Am eri ca ( Bles zynski , l9 62 ) . I t s  pr es enc e ther e i s  

probably the result o f  chanc e ov er-water d i sp ersal via the 

No rth-Eas t Trad es from tro p i cal Wes t  Africa where a numb er 

o f  spec i es are known ( Bles zynski and Co llins , l9 62 ) . 

Paragadira 

Thi s genus o c cupi es a rather i s o lated po si tion 

in  the  pres ent phylo genetic s cheme ( fi g . l ) . I ts di s tribution 

wi thin New Z ealand has a s trong no rthern b i as ( fi g . 300 ) o 

Further r evi sion  o f  tropi cal crambine genera will probably 

help to c larify i ts po s i tio n . 

Pro typarcha 

The r elationships o f  thi s geo graphi cally i so lated 

and hi ghly adapted  genus canno t be very cl early d efined at 

pres ent , and even its placing in the Chi lo ini has an element 

o f  doub t .  However b earing in  mind earli er d i s cus s i on ( p .  39  ) , 



I doub t  i f  thi s genus has a s i s ter group ( s ti ll to b e  found ) 

outs i d e  the southern part o f  N ew Z ealand , or mo r e  probab ly , 

Aus trali a . 

Pareromene 

Thi s is largely a Palaearc t i c-Ori ental genus , 

wi th many sp eci e s  s ti ll li s ted in partially r evi s ed 

Diptychophora Z el l er ( Bl es zynski and Co llins , l9 6 2 ) . S inc e 

pub li catio n  o f  that catalo gue the Palaearcti c sp e c i e s  have 

b e en transf erred to Parerom ene ( Bl es zynski , l9 6 5 ) . 

Ev en mo r e  r e c ently Bles zynski ( 19 6 7 )  has 

e s tab l i s he d  Diptychopho ra as an end emi c C entral/South 

P�eri can genus , but also no t ed that 9 l i s ted tropi cal PJn eri can 

sp e c i es  do in fac t b elong to Pareromene in hi s opinion . 

The pres enc e o f  Pareromene in tropi cal P�eri ca i s  no t 

anomalous , s inc e i ts pr es enc e in tropical Afri c a  has also 

r e c ently b e en confirmed ( Bles zynski , l9 6 6 ) . Direc t disperal 

of taxa from Afri ca to South Am eri c a  by the No rth Eas t 

Trad es  s e ems very like ly . 

Bles zynski and Co l lins ll9 6 2 ) li sted  6 sp e c i es  

from Fi j i  and 3 from Samo a und er Diutychophora . Thes e 

speci es  have no t b e en r e- exruained at the tim e  o f  wri ting , 

and their affini ti es  are unl\:nown . How ev er thes e wi ll 

probab ly prove to  b elong to  Par eromene . 

Abo ut 12 sp eci es  o f  Par eromene are di s tribut e d  

in Aus trali a  ( f.Tr I . F . B . Common in l i tt . , Dr S . Bl es zynski , in 

litt . ) ,  8 o f  them in Que ens land . Cons i d ering the c lo s e  

r e lations hi p  found by Canno n ( 1 9 60 ) b e tvv e en the s t em-bo ring 

S cho enobi ina e  o f  Que ens land/No rth Aus tralia and N ew Guinea , 

we  mi ght exp ec t  to find a s imi lar r elations hip  b e tvve en 
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Par eromene spec i es when the Que ens land sp e c i es  hav e b e en 

r evi s ed . 
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Hovv ev er I hav e examined one  o f  the Pareromene 

sp e c i e s , P . o chrac ealis , whi ch is wi d ely di s tributed  i n  the 

r egions south o f  the tropi c al- t emp erate MacPherson-Macl eay 

overlap in eas t ern Aus trali a . The male geni tali al charac t ers  

o f  thi s speci es  show a r elationship wi th the  eas tern 

Palaearctic  el e c tra-ro s anna c lus ter o f  spe c i e s  ( fi g. 5 ) , but 

no r elatio nship at all to the New Guinea-New Bri tain sp e c i es  

such as  P . aj axella , figured by :Sles zynski ( 19 6 6 )  o r  to  the 

New Z ealand sp e c i e s  fi gured in the pres ent 'vVO rk . 

The New Guinea s p e c i es P . a j axella and P . mo rob e lla 

he.ve s i s t er speci es among the New Z ealand m emb ers o f  sp e c i es  

group 4b  ( figs 4 and 5 ) . Thi s gives  s om e  o f  the cle ar e s t  

evi d enc e Vv'i thin the Cramb inae o f  a link from New Guinea to 

N ew Z ealand thro ugh the Melan e s i an Arc . Mo r e  c o l l e c ti ng i n  

New Cal edoni a and the New Hebri des  i s  ne eded , and Fi j ian and 

Samo an spec i es o f  thi s genus need  to b e  r e- ex&�ined . 

The Palaearcti c sp e c i e s  P .partheni e  has New Z ealand 

s i s ter sp e c i es in gro up 4a ( fi g . 5 ) ;  Pala earc ti c P . mo ri o k ens i s , 

P . minutal i s , P . coperni ci and P . verm e eri have New Z ealand s i s t er 

sp e c i es i n  group 5 a , and Palaearcti c P . b i lineal i s  has New 

Z ealand s i s t er s�eci es  in group 5b ( fig . 5 ) . 

THE AHHI VAL 0:!!' CRM.CBI NE 
TAXA IN m::;u Z EALAN:D 

I t  i s  evi d ent fron previous discus sion  that o ur 

pre s ent cr&1loine taxa d i d  no t arrive  in a single invas i o n , 

and that the powers o f  over-�ater d i sp ersal o f  the s e  i ns ects  

ar e suffi c i ent for  the  )rob l em o f  d i r e c t  land co 1mections 



to N ew Z ealand at any tim e  to b e  i rr e l evant . 

The s truc tur e o f  the New Z e aland cramb i n e  fauna 

c an b e  s ummari s e d as fo l lows . Ther e ar e no arc hai c end emi c 

e l em ents sugg e s ting New Z e aland a s  a c entre o f  c ramb i n e  

evo luti o n ,  no r any s p e c i e s  wi th S o uth Am eri c an affini ti e s . 

T h e r e  i s  a v ery smal l d i s harmo ni c Aus tral i an e l em ent o f  8 

s p e c i e s pr e s umab ly as s emb l e d  i n  New Z ealand b y  the influ en c e 

o f  the W e s t  �ind Dri f t  air mas s e s . 

Bas e d  o n  the as s e s sm ents o f  av erage t im e  n e e d e d  
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fo r gener i c and S lJ e c i fi c  evo lu t i o n  d i s cus s ed e l s ewher e_ (p .394 ) , 

w e  c an m ak e  appro xima t e  e s t ima t e s  o f  the tim e s  o f  arrival 

o f  th e s e  Aus tral i an taxa . Two s p e c i e s  ar e c o nsp e c i fi c  o n  

each s i d e o f  the Tasman S ea , s o th es e pro b ab ly arri v e d  duri ng 

the La t e  Pl e i s to c ene or ev en mo r e  r e c ently , but in any c a s e 

c er tainly dur i ng ·�ua t ernary t im e . The r emaining s p e c i e s  

s ho w  c o ns i d erab l e  div ergenc e from t h e i r  c lo s e s t  Aus trali an 

r e lativ e � � �ut no t y e t  at the gen er i c l ev el . Thus w e  c o u l d  

gaag e  th e i r  pro o ao l e  tim e  o f  arrival a s  mi d d l e  t o  l a t e  

T er ti ary o r  po s s ib ly e ar ly P l e i s to c ene . 

I gno ring the two small genera Pro tyuarcha and 

Paragad i ra , o f unc ertain affi ni ti e s  and the c o smopo li tan 

Angus talius , a  po s t- Europ ean tim e  c o loni s t , the r emaining 

H ew Z e aland cr8.ll1b i n e  uni t s  are the l ar g e s t , Oro c rambus 

and Par erom ene , w i th 66  knovm s :p e c i e s b e tw e en th em . N e i th e r  

Oro c rambus a s  a g enus o r  �he N ew Z e aland r ep r e s entati v e s  o f  

Par eror:l en e  hav e r e la ti v e s  i n  So uth A.r.J. er i c a  o r  the s o ut h ern 

p ar t  o f  Aus trali a . Oro cra�bus has no r el a ti v e s  i n  Au s tral i a  

a t  a l l . I t  i s  thus natural to a s s too e b y  a pro c es s  o f  e limi na t i o n  

that bo th r ea c h e d  N ew Z e aland b y  the " i s land- ho pping" ro u t e  

o f  t h e  M e l an e s i an Arc . 
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S i nc e a c rar.1b in e  fo s s i l  r e c o rd i s  to tally lacking 

( B l e s zynsk i , l 9 6 5 ) w e  c an o nly gu e s s  at the age o f  th es e g en era . 

Wi th a f ew exc ep t i o ns Oro c rar:J.bus s p e c i e s  a r e  gras s  f e e d er s  

whi l e  Par erom ene s p e c i e s  ar e fo r e s t  mo s s  f e ed ers , so the two 

gen era wer e no t n e c e s s ar i ly d i s p ers e d  i d ent i c a l ly . 

T h e  d i f f e r enc e s  i n  g eni talial c harac t er s  b e �v e en 

mo s t  genera o f  C r amb i na ar e no t gr eat i n  ab s o lu t e  t erms , and 

tho s e  b e tvr e en Oro cra'nbus and .Agriphi la ar e much l e s s  mark e d  

than tho s e  b e tw e en s ay , Agrip� i l a  and Crambus . 

How ev er w e  c anno t s a f e ly a s stun e that a b i g  d i f f e r enc e 

i n  s truc tur e n e c e s s ari ly always r ef l e c ts a b i g  t i� e  s c a l e  

and a small d i ff e r enc e a small t im e  s c al e ( R ens c h , l9 5 9 ) , 

as rat e s  o f  evo luti o n  ar e fr 3 qu ently no t the s am e  i n  d i ff er en t  

g enera . 

Almo s t  all genera o f  Cramb i na s ho w  gr eat s im i lari t i e s  

i n  f o r ewing pat t ern . S i nc e mo s t  app ear to b e  gras s , rus h o r  

s e d g e  f e e d er s  thi s may b e  a t tri b ut e d  to natural s e l e c t i o n  

t en d i ng t o  p r ev ent d ev i a t i o n  fron the adap tive m e�n . T h e  

g eni tal i a  ( l i k e  o th e r  int ernal o rgans ) , c an evo lv e mo rpho l o gi ca l  

d i f f e r en c e s  whi l e  t h e  ext ernal c harac t er s  ar e h e l d  t o  a 

p a t t ern b y  e nv i r o nm ental l)r e s sur e s  ( Bi gelow , 1 9 6 7 ) . We c anno t 

gen e r al i s e  ab o u t  t im e  s c al e s  fo r c hang e s  in g eni talial 

s truc tur e s  a s  w e  know l i t t l e  or no thi ng ab o u t  the fac t o r s  

whi c h  b r i ng ab o u t  s u c h  change s  ( B i g e lo w , ib i d . ) . How ev er they 

provi d e  c harac t er s  o f  gr eat taxo nom i c  value d i r e c t ly a s s o c i at e d  

w i t h  the o rgans c arrying and transmi t t i ng the s um  to tal o f  

gene t i c i nfo rm a t i o n  i n  a sp e c i e s , and o ur unc er tainty r e garding 

c au s ativ e fac to r s  s ho uld no t pr ev ent us from u s i ng th e s e  

c har a c t er s  i n  taxo nomy and sys t emati c s . 



We  can probab ly s et a reasonab l e  upp er limi t fo r 

the invas ion  tim e  o f  Oro crambus . The suc c ess  o f  the trib e 

Cramb ini , and mo r e  esp ecially the sub-trib e Crambina s e ems 

to b e  ti ed very clos ely with the abi li ty of the genera to 

explo i t  gras s es as fo o d  plants , ev en though they are no t 

nec es sari ly obligat e gras s f e ed ers . One exc eption i s  the 

New Z ealand sp ec i es Oro crambus xanthograllli�us , whi ch f e e ds on 

Rao ulia SP :  . • ) • 
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As suming that the spr ead o f  the sub trib e was 

as so ciated wi th thi s abi li ty , we can turn to the fo s s i l  record 

o f  the grass es and their r elatives fo r som e  c lue . Thi s 

record i s  s c anty , but the gras s es did  no t appear to show 

s i gns o f  suc c e s s ful spr ead unti l the late Cretac eous , ev en 

i f  they were in exi s t enc e as early as the Juras s i c  ( B ews , 

192 7  ; · 1 9 29 ) . The firs t gras s es to app ear in the New Z ealand 

fo s s i l  record  do so in th e Eo c ene  ( Fleming , l9 62 ) . Suc c es s ful 

d i sp ersal of Oro crambus to New Z ealand c ould have taken 

plac e at thi s tim e but probably no earli er . 

Ac co rding to Fl eming the Lovver Oligo c ene was 

a r elativ e ly co o l  p eri o d  in New Z ealand hi s tory , somewhat 

dri er than at mo s t  o ther tim es . A s avanna climat e app ear e d  

t o  extend over much o f  the country . Probab ly u..."ld er such 

cond i ti o ns Oro crB.rrlbus could suc c es s fully extend i t s  range 

throughout New Z ealand . Ext ens ive spec i ation might no t 

he.v e o c curred  until later when rigo ro us c limatic  change s  

t o o k  plac e ,  changes in r eli ef were cons i d erab l e , and areas 

w er e  p erio di cally i so lated by the s ea .  

The tim e  o f  aTrival o f  Par eromene i s  ev en mor e  

conj e c tural , although the genus mus t d ep end on  ext ensiv e 

for e s t  conJ i tions for survival . The pres enc e o f  two very 
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different sp eci e s  groups o f  Par eromene in  New Guinea ( and 

presu�ab ly Que ens land ) , and southern Aus tralia respectively 

l end c r ed enc e to the i d ea o f  two i nvasions o f  thi s genus 

into the r egion . The sys temati c s  discus s ed earli er ( pp .  2 36 

and 2 37 ) show that bo th :probab ly came from the Palaearc ti c .  

During the Lov:er Mio c ene in  New Z ealand the re was 

incr eas ed  r eli ef  and higher topo graphy , probab ly as so ciated  

wi th hi gher rainfall ( Fl eming ,  1 9 62 ) . In the lVIiddl e and 

Upp er r,1io c en e  condi tions vver e c o o l er ,  but Fl eming no t ed that 

e l em ents o f  Malayo -Pac i fi c  origin were  co ntinuing to arrive .  

Thi s was also the time vvhen cond i ti o ns favoured  the spr ead 

of No tho fagus ( bras si  sp eci es ) into New Guinea and New 

Cal edoni a  ( Cranwell , l963 ) . I would thus po stulate the Mi ddl e 

o r  Upp er Mio c ene  as the mo s t  likely p erio d  for the suc c es s ful 

disp ersal o f  Pareromene through the r egion to New Z ealand . 

The firs t Aus tralian " invasion"  vvas pr eswnably estab l i shed  

som ewhat earli er , p erhaps in the  early Mi ddle  Mio c ene or  

Lower l'v:i o c ene . Aft er the l\>Ii ddl e r-Tio c ene average SUEllTI.er 

t emp eratur e s , and maximum t emp eratures , d e c lined r elative ly 

s t e eply and s t eadily if  the marine coral fauna ar e tak en 

as a gui d e  ( Keye s , l9 68 ) , or the plar�toni c Foramini f eri da 

( J enkins , l9 68 ) , or the marine mo llus c s  ( B eu and r/Iaxwell , l9 68 ) . 

The s e  b i o lo gi c al ob s ervations are broadly supported by 
. 

ox;ygen i s o tope  d eterminations o f  palaeo t emp eratures  ( Dever eux , 

1 9 68 ) wi thin New Z ealand , and similar work carri ed  o ut in  

Vi c to ria ( Gi ll , l9 68 ) . 

One v ery interes ting ( and pres ently unanswerab l e )  

g_ue s tion  r emains conc erning the disp ersal o f  Oro crambus . 

We  might reasonab ly explain the fai lur e o f  a po s tulat ed  
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s econd invas ion  o f  Par eromene to  co loni s e  the southern pgrt 

o f  Aus tralia by the sui tab l e  ecologi cal ni ches b eing already 

o c cupi e d  by a di ffer enc e suc c es s ful sp ec i es group o f  the 

s a'TI. e  genus . 

However thi s is  i rr e l evant to the surpri s ing 

abs enc e o f  all Cramb ina from Aus tralia ( l et  alone  j us t  

Oro crambus ) ,  vti th the exc eption o f  the co smopo li tan Angus talius 

malac ello i d e s . 

Ther e are a nt�1b er o f  po s s ib i li ti es , all  conj e c tural , 

whi c h  ffiight exp lain thi s  ab s enc e . One ; Oro crambus o r  a 

r elated genus mi ght i.1ave . co loni s ed Aus tr2.lia and later b ecom e  

extinc t  r;hen condi tions changed . Thi s s e ems v ery unlikely 

s e eing that Cramb ina ' - . 1 .  to l erat e gras s land condi tions 

ranging from from d e s ert c o r-ditions in Algeri a and Ari zona 

and alpine s cr e e  and f e llfi eld  country in  New Z ealand and 

Europ e . Two ; po s s ib ly Cramb ina could no t compe t e  in the 

Aus trali an grasslands wi th sp eci es  o f. the end emi c Gadira/ 

Hedno ta compl ex . On the who l e  the Aus trali an end emi c fauna 

has no t comp eted  v ery succ e s s fully wi th invading taxa , but 

it would b e  fo o li s h  to ac c ept thi s as a generali s ation for 

all cas es . Thr e e ; som e  kind o f  bio ti c  barri er may have 

prev ented the s:pr ead c f  sui tab l e  fo o dplants and thus Cramb ina . 

The s tudi e s  by Burb i d g e  ( 19 60 )  on p lant d i s tribution patterns 

in Aus tralia indicate  that such a theory can b e  di s count ed , 

and that the eas t Aus trali an coas t  has b e en a mi gratio n  

rout e for Indo -Kalayan flo ri stic  e l em ents sinc e the Cre tac eous . 

Four ; Po s s ib ly a phys i cal barri er , such as a wi d e  s tr etch 

of  o p en s ea l)r ev ented the spr ead o f  Oro craE:.ous into Aus tralia . 

I·.:Io s t  o f  N ew Guinea vvas und er wat er from the Cr etac eous to 

the early Plio c ene , and ev en sucl1 as r emained above  the 
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surfac e was probab ly covered with lowland fo r e s t  ( Gr es s i tt , 

1961 ) . 

Howev el� condi tions fo r " i s land-ho pping" from 

eas t ern As i a  to New Z ealand were probab ly never mor e  

sui tab l e  than during the �o c ene ( s e e  :Durham , l9 63 , fi g . 3 , and 

Eenard and n&1li lton , l963 , fi g . 4 ) . Thi s i s  the p er i o d  I 

sugges t ed earli er for the dis�J ersal o f  Oro crarabus . No rth 

w e s t erli es have pr es�!ably always b e en the prevailing 

svE.r..."'!ler winds in the western South Paci fi c ,  wi th January r·.To n­

soo n . winds swe eping from Asia into northern Indonesia  

where they conv erge \Vi th  the no rth e q_ua torial Trad es  from 

Hi crones i a . The cycloni c sto rm c entr e in the Coral S ea could 

play an impo rtant part in carrying b i o ti c  e2. em ents parall el 

to the Aus trali an coast  along the line o f  the I':Telanes i an 

Arc as o ft en as towards  the c o as t  o f  Que ens land . 

At the p r e s ent �im e I regard hypo the s e s two 

and four o f  tho s e  giv en above as the mo s t  likely alternativ e 

( o r comb ined ) exp lanations fo r the ab s enc e o f  the sub - trib e 

Crai•nbi na from Aus trab.a . Hoviev er in conclusi o n  I can 

only s tr e s s  again that thes e  ar e fur ely conj e c tural , and 

that the r eason i s  no t known . 



COr.IMENTS OH l\:I.AJ OR BIOTIC HI GRATION 

ROUTBS :BEYOHD T�-fE AUS1RALASIAN REGI ON 

In the fo r egoing d i s cus sion  I showed that evi d enc e 

for r elati o nships  b etv,' e en Craml! inae o f  South Ameri ca and 

.Aus tralia-New Z ealand i s  lacking , and also m entioned that 

acco rding to Bles zynski ( 19 6 5 )  important genera such as 

Pediasia , Crambus and .AgriEhi la ar e d i s tributed  throughout 

the Ho larc ti c .  Bo th imply that o ther mi gr a t i o n  ro ut e s 

than trans-Antarc tic  ones hav e b e en important in the spr ead 

of  Crarnb ina e . In cons equ enc e I thin_!{ a f ew bri ef comrnents 

on  such d i sp ersal rout es  ar e r e l evant . 

There  i s  go o d  geo lo gi cal evi d enc e to show that 

B ering S trai t was c lo s ed p erio di cally during the Cretac eous 

and T ertiary ( Durham , l9 6 3 )  and again during the Plei s to c ene 

( Lindro th , l 9 6 3 ) . Ball ( 19 6 3 )  suggested  that " B ering Land " ,  

at 60 - 70 ° N ,  had tundra- typ e v e g e t a t i o n  i n  the T erti ary . 

Thi s presumably i s  unlik e ly to hav e b e en a b arri er to co o l­

c limate e.dap t e d  s p e c i e s  o f  Crambus , Pediasia and Agriphi la . 

Kunro e ( l9 6 5 ) , s tudying the 5copariinae , found that 

the Davi s S trai t b arri er had func tioned as a s trong c h e ck 

to Ho lar c ti c  disp ersal , but that the B ering Strai t barri er 

had func tio ned only as a weak one . 

'.I'h e  c ra.llb i ne genus CalBJno tropha i s  no t found in  
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the New Wo rld ( Bl e s zynski , l9 6 l ) . Mo s t  sp eci es ar e di s tribute d  

i n  the O l d  Wo r l d  tropi c s .  C er tain c harac t er s  o f  adult s  in  

thi s genus , such as lo ss  o f  o c elli and the  atrophi e d  prob o s c i s  

are hi ghly apomo rphi c r elative to o ther c�all.b ine genera , 

i nd i c a t i ng that Calar.o.o tropha i s  a r elativ ely rec ent gener i c  

s egr egate . :even though the Cr e tac eous climate o f  B ering 



Land could hav e  b e en t emp erat e  o r  ev en sub- tropi cal a t  i ts 

southernmo s t  extr emi ty ( Ball , l9 6 3 ) , condi tions in the T ertiary 

( th e  p eriod  when I assum e  this  genus to have ari s en )  wer e 

apparently no t sui tab l e  fo r the spread o f  Calamo tropha 

from its  Old World evo lutionary c entre into No rth Am eri c a .  

Strong evi d enc e exi s ts in  the Aci gonini fo r 

form er bio ti c  links b etw e en eas t ern Afri ca and Ori ental 

R egi on .  The  di s tributions o f  the  genera Clas s eya , Ps eudo c lass eya 

and Ps eudo catharylla are pres ently b i s e c t e d  by the d es erts 

o f  Arab i a  ( Bl es zynski , l9 6 4 ) . How ev er the geolo gi cal 

evid enc e fo r a direct  phys i cal connection b etw e en Africa  and 

Ind i a  i s  virtually ni l ( Darlington , l 9 6 5 ) . 

The disharmoni c dis tributions o f  such genera as 

Chi lo ( Bl e s zynski , l9 6 3 )  i�di cat e that direct  land connec tions 

ar e no t n e c e ssary to exp lain crambine  disp ersal patt erns 

b etwe en tropi cal western Afri c a  and tropi cal southern Americ a .  

I n  fac t any connection b e tw e en the two continents was almo s t  

c ertainly broken b efor e  the Tri a s s i c  ( Darlington , l9 6 5 ) . Thi s 

is probab ly to o early to b e  o f  any r e l evanc e to distribution 

patt erns of exi s ting crarnbine genera whi ch show di s j unc ti o n .  

Taking the above evi d enc e into cons i d eration ,  I 

can s e e  little  o b j ection  to maj o r  disp ersals o f  cramb in e  

taxa acro s s  B ering S trai t .  No t all genera were appar ently 

adapted  to the condi tions pr evai ling in the complet ely o r  

partial ly c lo s ed S trai t r egion a t  times  criti cal to the 

d ev elopm ent o f  their parti cular di s p ersal patt erns . Simi larly , 

Ethiopian-Ori ental disp ersal rout es  were  appar ently o p en to 

us e by crambine taxa b efor e  the full  d ev e lopm ent of the pr es ent 

ari d zones . Prevailing Atlantic  Trad e winds would  faci l i tat e 

disp ersal from tropi cal Afri ca to tropi cal Am erica . 



DISTRIBUTION OF CRA.MBINAE WITHI N  NEW ZEALAND 

SU!'/0\'fARY OF NEW ZEALAND 
CRAMBINE DI STRIBUTIONS 

Wi thin the limi ts o f  avai lab l e  info rmation fiv e 

bas i c  patterns o f  d i s tribution can b e  r e c o gni s ed among the 

New Z ealand Cramb inae . Som e o f  thes e  categori es  are sub-

divi ded  further on  a provi sional b as i_e in the list  given 

b elow. In thi s I give 78 o f  the 80 sp e c i es d e s crib ed in 
[ 

thi s r evi s i o n .  Exc lude d  are the probab ly intro duc ed 

Angus talius malac ello i d e s  ( firs t New Z ealand r e c o r d  19 2 7 , 

Hud son , l9 39 ) , whi ch appears to b e  s ti ll ext ending i ts range . . 

southward out o f  No rthland ( K . A . J . Wi s e , p ers . comm . ) ,  and 

the eni gmatic Oro crambus cultus o f  whi ch no specim ens exi s t . 

l )  SUBANTARCTIC ISLANDS ONLY 

a )  Auckland I sland only 

Pro typarc ha s capho d e s  

b )  Campb ell Island 

Pro typarcha graminea 

2 )  CH.A.THAl\oT ISLAIIDS ONLY 

Oro crambus hori s t e s  

3 )  NORTH ISLAND ONLY 

( 

Oro crambus j anso ni Par erom ene  gurri 

Pareromene parorma 

- 4 )  SOUTH I SLAND ONLY 

a )  Otago -Southland only 

Oro crambus clarkei  eximia O . haplo tomus 

O . het eraulus O . lindsayi 

O .meli tas t es O�oppo s i tus 

O . s copario i d e s· O . s cutatus 

O . sophronellus O . thymias t e s  



b )  Nelson-M:arlbo rough only ( in a f ew cas es  wi th 
southward ext ension  
to  Arthur ' s  Pas s ) 

Oro crrunbus i s o c hytus O . mylites  

O . o rnatus O . v ento sus 

Tauro scopa no tab i l i s  

c )  Banks Peninsula-Eas t Canterbury only 

Oro crambus abdi tus 

0 .  o rdishi 

O . co rruptus 

Kupea e l e c ti li s  

Gadira l eucophthalma ( also in E . Aus tralia ) 

d )  C entral Canterbury only 

Oro crambus fugi tiv ellus 
) 
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e )  Southern-b ias� ed dis tributio n  ( i e . excluding Nelson­
Marlborough) 

Oro crai11bus c lark ei clarkei  ( Westland o nly) 

O .paraxenus Mao ricrambus o ncobo lus 

Parerom ene plane topa Tawhi tia glaucophanes  

Tauro s copa trap ezitis  

f )  Northern-bias s ed dis tribution ( i e . exc luding O tago­
Southland ) 

' -"  
Oro cra�bus dicrenellus 

g) Throughout South I s land l ength 

i ) Fo r e s t  mo s s es 

Par erom ene heli o c typa 

i i ) Alpine gras slands 

Oro crambus a ethonellus 

O . crenaeus 

O . l ec tus 

O . melampetrus 

O . tri tonellus 

Gadi ra pe traula 

O . catacaus tus 

O . ephorus 

O .macha eri s tes  

O . phi lpo tti 

Tauro s copa go rgopis 



5 )  NORTH AND SOUTH I S LANDS 

a )  Auckland�South I s land d i s tribution 

i )  Alpin e  swamp s  only 

Pareromene epiphaea 

i i )  Lowland-alpine svvamps 

Oro cr&�bus api c ellusx 

O . s iri ellusx 

i i i ) Lowland swamps only 

0 t .  . X . angus 1penn1 s 

O . helio t e s  ( no t  
lovvland ) 

iv ) Native and exo ti c grass lands 

Oro crembus fl ?xuo s el lus O . ramo s el lusx 

O . vi t ;tellus x , xx 

v )  Fo rest  mo s s e s  

Gadira ac erella 

P . chryso chyta 

P . interrupta 

P . l eucoxantha 

P . s el enaea 

b )  No rthern-b iass ed d i s tribution 
� 

'i ) �North Is land , Nelso n , only 

Paragadira s trophea 

Parerdm �n� auri ­
-- --sc-riptella 

P . harmoni ca 

P . l epi d ella 

P . pyrsophane s  

i i )  Exc luding Otago -Southland 

Oro crambus s impl ex Pareromene e laina 

P . ho lanthe s  P .metallifera 

c )  C entr e-bias s ed d i s tribution ( South to about 
Banks P eninsula , no:rth O illy to Wellingto n )  

38 1 

Oro crambus tuhualis  Par eromene b ipunc t ella 

P .mi cro dora 

X Also Chath&� I s lands X X  � l ."1. so  Auckland I sland 
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d ) Soutern-biass ed dis tribution ( wid e  ranges  in  

South Is land but  no t appar ently into Auckland/ 

No rthland Provinc es  to any ext ent ) 

Oro crambus callirrhous 

O . harpopho rus 

O . vulgari s  

O . enchopho rus 

xAlso E . Aus tralia 

O . cyclopi cus 

O . l ewi s i  

O . xanthogrammus 

Tawhi tia pentadac tylax 

REL):.ABILITY OF APPARENT DI STRIBUTION 
PATTERNS IN THE NEW Z EALAND CRAMBINAE 

Many o f  the s e  d i s tribution patt erns mus t  b e  

tr eat ed  wi th cautio n .  Som e no do ub t  appro ximate ly r epr e s ent 

the r�al ranges  o f  the sp e c i es conc erned . Howev er when 

sp eci es  app ear to hav� v ery d i s continuous d i s tributions 

wi thin one  o r  b o th main i s lands the patt erns ar e probab ly 

o ft en spurious , resulting from under-co llec ting . Ther e 

ar e a numb er o f  large mountain ranges  in bo th i slands 

from whi ch Crambinae have never b e en collec ted . Inland 

Marlboro ugh , co as tal Westland , southern Fio rdland and 

S t ewart I s land are examples  o f  large r egio ns fo r whi ch 

r ec o rds are so spars e that the crambine fauna mus t b e  

r egarded as unknown . 

I t  i s  di ffi cult to ac curately as s es s  the 

r ela-t-iv e m eri ts of s ome patt erns . Cat egori es  l ( Subantarctic ) 

and 2 ( Chatham I s lands ) ar e probab ly reliab l e  b ec aus e o f  

i s o lation . Catego ry 3 . ( No rth I s land o nly ) i s  mo r e  susp ec t ,  

but i f  thes e sp eci es  did  o c cur i n  the South I sland I 

would hav e  exp ec te d  at l eas t a f ew specim ens to have b e en 

taken by now , s inc e a numb er o f  lo cali ti es  around the main 

c i ti es  have b e en r e latively well-wo rk ed  by lo cal entomo lo gi s ts o 



Wi thin category 4 ( South I sland only ) the sp e c i es 

di s tributions fo r Otago -Southland and Nelson-Marlborough 

ar e probab ly reliab l e , at l eas t to the extent o f  b eing 

mutually exc lus iv e .  Howev er som e  sp e c i es in thes e  catego ri e s  

may prove to hav e  mor e  extens ive ranges . 

South I sland c entre-bias s ed di s tributions are 

mo r e  susp ect , and po ssibly the r esult o f  und er-co l l ec ting. 

Oro crambus fugi tiv ellus could  fre quently hav e  b e en talc en 

for the abundant O . fl exub s el lus and O . vittellus and no t 

co l l e c t ed . Thi s i s  also true o f  O . jansoni in cat ego ry 3 .  
'· 

-

Gadira l eucophthalma has dark cryp tic c o louration and 

Kupea el ectilis  appears to _b e r e s tri c t ed a speciali s ed dune-

es tuarine habi tat . Bo th may ther efo r e  hav e b e en extensively 

und er-co l l e c ted . The thr e e  Oro crambus sp eci es wi th c entre-

b i as s ed di s tributions in  the South I s land inhab i t  r elatively 

well-co l l ec t ed lowland and sub alpine gras s lands . The 

dis tributions of the clo s e ly r elat ed O . abdi tus and O . o rdi shi 

app ear to b e  mutually exc lusive in eas tern Cant erbury ( fi g .  

2 52 , fi g . 2 5 7 ) . 

Di s tributio ns o f  species  in the bro ad er South 

Island-r e s tri c t e d  catego ri es are probab ly fairly reliab l e .  

Although the tus so ck grass lands and swamps o f  the c entral 

plat eau o f  the No rth Is land have b e en o nly lightly co l l e c ted , 

the o c currenc e o f  yet  unco l l e c t ed speci es  now b el i ev e d  to 

b e  dis tribut ed only in the South I sland i s  no t very l ik ely . 

Co llec tions hav e - b e en mad e at Waiouru �nd the 

National Park tuss o ck in  all the spring and summer months 

( Oc tob er to Apri l ) , pro duc ing long s eri es  o f  Oro crambHS 

s impl ex , O . helio t es and O . s iri ellus . If o ther sub alpine 

sp e c i es  were pres ent they would prob ab ly hav e b e en taken 
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a t  'the same tim e , s inc e the range o f  hab i tats a}Jp ears sui tab l e . 

Wi th the exc eption o f  Par eromene epiphaea , the alpine zone 

of the Tongariro Plat eau app ears to lack a cramb ine fauna . 

The ranges o f  all sp eci es  in the Auckland-Southland 

dis tribution cat ego ry are aln�o s t  c er tainly mor e  ext ens ive 

than po ints on  di s tribution maps in thi s wo rk indicat e .  
) 

I conc lud e i� fac t that the ranges o f  many 

s� e c i es , espec ially tho s e  inhab i ting fo r ests , ar e  like ly to 

have b e en und er-_estimated in the abov e  su:mnary . Howev er 

I do no t think i t  unr easonab l e  to d i s cus s cramb ine  patterns 

o f  d i s tribution as if the maj or categori es  and the apparently 

reliab l e  sub- s e c tions were  sub s tanti ally vali d approximati o ns 

to the r eal di s tributions . c 

THE QUATERNARY 
IN  NEW -ZEALAND 

Fl eming ( l9 6 3 a )  es timate d  that the r esult o f  the 

Pl e i s to c ene glac i ations was to  shi ft the southern limi t o f  
0 b i o ti c  zones in N ew Z ealand northward through ll o f  lati tude .  

Thi s _ as s essm ent i s  in fairly c lo s e  agr e em ent wi th one  mad e 

indep end ently by Wi llett  ( 19 50 ) conc erning c l imatic  cond i tions 

during the glaci al p erio ds . 

Wi llett calculated  the mean r educ tion o f  mid-

summer t emperatur e to b e  about 6° C during the glacial 

p erio ds in the South Island . The r e sult o f  thi s  was a 

d epress ion o f  the snowline to about 3 , 500 ft b elow the 

pres ent l ev e l . Ac cording to Wi l l ett  ,'thi s wo uld have b e en 

suffi c i ent to driv e the temp erat e fo r es t  from almo s t  all 

the South I sland and from all but the no rthern part o f  

the North I sland . The exc eptions would have b e en areas 

b elow 500ft and wi th raiafall in exc e s s  of 30 inches p er annum . 



Cant erbury and parts o f  Westland suffer ed  

s ev erely during the P� ei s to c ene  glaciations ( Gage , l9 58 ) .  

How ev er Gage ( 19 6 5 )  �lso sugges t ed that condi tions wer e  in  

fac t no t generally �s s ev er e  as  Wil l ett  propo s ed , and that 

p ermmro s t  did  no t fo rm in the p eri-glac ial r e gions . He  

thought that on  the who l e , during the glac iations the 

c l imat e in l':rew Z ealand vvas som ewhat v,rarm er and wetter 
� . -

than in  glaci at ed r egio ns o f  the no rthern hemi sphere . 

The s e quenc e o f  c limati c  changes  in New Z ealand 

during the Pl e i s to c ene  is s ti�l incomp l e t ely known , and 

s tud i es o f  No rth I s land and So uth I s land d epo s i ts do no t 

show exac tly the srune pictur e ( Okehuan no t known from the 

South Is land according to Fl�ning , l9 62 , p . 8 6 ) . 
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Ther �  i s  evi d enc e that alpine-�ubalpine condi tions 

o f  varying d e gr e es o f  s ev eri ty hav e  in fac t ext end ed  o v er 

the who l e  South I s land and much o f  the No rth Island at 

l eas t a do z en times  during the Pl ei s to c ene ( Fl eming , l9 62 ) . 

The amount o f  superimp o s i tion  in  the fo s s i l  record i s  so 

great that d etai led  int erpre tation i s  very difficult .  

Hovv ev er i n  the tab l e  b elow I have attemp t ed to swnmari s e  

the bro ad s e quenc e o f  ev ents i n  the New Z ealand Pl e i s to c ene 

and match the South Is land �nterp�e tatio na ( §p ei ght , l9 38 ; 

Gage , l9 58 )  agains t the North I sland s equenc e ( Fl eming , l9 6 2 )  

and a po s tulated abso lute time s cal e ( Fl eming , ibi d . ; Flint , . 

19 5 7 )  0 

The ext ent o f  i c e  fo rmation in the South I sland 

during the late Pl e i s to c ene  i s  no t ac curat e ly known , al though 

at one  tim e  the i c e  dis charge gap o f  the glac i er in the 

Waimakariri Vall ey r eached at l east to the pres ent s i t e  o f  

Sheffi eld  ( Sp e i ght , l9 38 ) . The p enultimat e ( or po s s ib ly 
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Tab l e  17  

APPROXHIATE SEQUENCE OF PLEISTOCENE EVENTS 
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IN NEW ZEALAND ( Largely from Fleming , l9 62 ) 

Int ernational Lo cal 
s equ enc e s e quenc e 

HOLOCENE 

LATE 
PLEISTOCENE 

HAWERA 
SERIES 

( At l eas t 4 � 
glaci als , 3  
interglac . ) 

Detai ls 

Las t glac iation 
( O tiran) 

Appro ximat e  
dating 

c . 20 , 000  years 
. ago 

Las t int erglaci al c . ?0-150 , 000 
years ago 

Penultimate  glac . 
( Avo can )  

------------------------------------------------------------------

EARLY 
PLEISTOCENE 

UPPEE 
'NANGANUI 

SERI ES . 

2nd interglac i al 
( Cas tlec liffian )  

2nd glac i al 
( Ok ehuan : no t 
known from the 

South I s land )  

l s t  interglaci al 
( Nukumaruan) 

lst  glaci al 
( Hautawan and c . 300 �000 to ---

----------------------- Wai totaran) ------��6�0�0�, 0�0�0�
� 

L01HER 
WANGANUI 

S:::RIES 

years ago 

ant.ep enultimate ) glaci ation , call e d  the Avo ca by Gage ( 19 58 ) ,  

fi lled  the Cas tle  Hi ll Bas in in Cant erbury wi th i c e .  Thi s 

s am e  ar ea s e ems to hav e partly escap ed during the fo llowing 

Otiran glac iation ( Gage , ib i d . ) . Ther e was a smaller i c e  

advanc e ( Younger Dryas ) aft er the Otiran ( Fl eming , l962 ) • 

. .  Th� s o c curr ed about 10 , 000 years ago , and was mino r  o nly , 

and a t empo rary r ev ersal o f  a tr end towards a warm er c l imat e .  

There has b e en a r educ tion i n  the ampli tud es o f  the fluc tu-

ations , but the Thermal Maximum , p erhaps 5 , 000 years ago , 

had - t emp eratures  sub s tanti ally warmer than now ( Fl eming , 19 62 ) . 



EFFECTS OF PLEISTOCENE CLIMATES 
ON THE 1f.2;\1. ZEALAND FAUNA , FLORA 

The pr es ent di s tributions o � sp e c i es wi thin 

N ew Z ealand wi ll  b e  q_ui t e  unlike  tho s ;; of the T ertiary 
/ 

( Dumb l e ton , l9 66 ) , sinc e  the Plei s to c ene  glac i ations 

brought about vas t mo difi catio ns i n  the t err e s trial l i f e  

z o n e s  o f  thi s country ( Wi ll e tt , l9 50 ) . 

Wi l l et t  po s tulat ed  that b io tic  r efuge s  

p ermi tted  many taxa to surviv e the glac i al epo eh in l':r ew 

Z ealand . Evi d enc e fo r the s e  areas i s  s ti l l  largely 
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b o tani cal , but ther e i s  also some fo r a nv�b er o f  i nver t ebrate 

taxa ( Dumb l eton ,  1 9 6 3 ) . Viil l e tt li s ted  the probab l e  

r efuge areas a s  southeas t Otago , S t ewar t I s land , nor thern 

Wes tland , coas tal N e
'
lson and Marlbo rough , Bank ' s Peninsula , 

and the Auckland ar ea.  

Wardle  ( 19 6 3 )  pres ent ed som e  evi d enc e for I . 

fu.rther r efugia on the Cha tham I slands and o n  the sub -

antarctic  i s lands . Fl eming ( 19 6 3 )  was unhappy wi th thi s 

i d e a .  He  s tr es s ed the s ev er i ty o f  Ple i s to c ene c limates  
v-

in the sub antar c ti c ; a1th(>::ugh Auckland I sland was only 

partially ·glac i ated  ( Flint , l9 5 7 ) . If evi d enc e pres ented 

by Gage ( 1958 ) on  i c e  fo rmati·on in east ern Cant erbury i s  
' 

any gui d e , Auckland Island may have b e en scoured o f  life  

in the  p enultimate  glac iation , but b e en l ess  s ever e ly 

tr eated by the Otiran . 

Wardl e  ( 19 6 3 ) d es crib ed  probab l e  condi tions i n  

Cant erbury p eri-glacial regi o ns in t h e  fo llowing t erms ; 

'' . • •  probab ly expo s ed land surfac es  in the s e  mountains 

( i e . o f Cant erbury and Westland ) cons i s t ed mainly o f  unstab l e  
. 

s c r e e  supporting only spars e v eg&tation.  Ther e wo uld hav e 



- ----------------

b e en dry gras sland on  the Cant erbury fo o thi ll s , but barr en , 

uns tab l e  brai d e d  river b eds probab ly extend ed over the 

gr eater part of the plains . " 

Cons i d erab l e  d i ffi culti es  are encounter ed in 

tryi ng to  r e late changes  i n  di s tributio n  to  suc c e s s iv e  

ev ents i n  New Z ealand Pl ei s to c ene hi sto ry . For various 

r easons do cmnent ed by Fl eming ( 1962 , pp . 8 7-8 ) the c l imat es 

o f  int erglac i al s  ar e hard er to j udge than tho s e  of glac i al 

p eri o ds . The ext ent o f  bio ti c reco loni sation dur{ng int er-

s tadials and int erglacials i s  r eally no t known. How ev er 

incr eas e in rainfall during sub-glac ial condi tions could 

have fac i l i tated fo r e s t  fo rmati o n -- fo r e s t  later d ec imat ed 

by the fo llowing glacial p erio d ,  so that di scontinuous 

po ckets survived wi th as s o c i ated  fauni s ti c  taxa . 

Basi cally the eff e c ts o f  the glaci al p erio ds  

wo uld have b e en to  r e s tr i c t  the d i s tributions of  sp e c i es  o f  

animal s  by d es truc tion o f  fo o d  plants i n  extreme cas es , and 

po s s ib ly by s t eady r educ tion of condi tions b elow tho s e  i n  

whi c h  t h e  r epro duc tive l i f e  o f  the sp e c i e s  could pro c e ed , 

even in areas where  the fo o d  plants survive d .  
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It  i s  hard to  e s timate  the chanc es  o f  survival of  taxa 

in the p eri-glac ial r egions o f  Cant erbury . Dumb l e ton ( 19 6 6 ) 

found no evi d enc e o f  Hepialine survival , but did  encount er 

local  end��mi sm in som e  S imul i i da e  ( aus tral ens e group , 1 9 6 3 ) 

whi c h  s tro ngly indi cated survival through the Plei s to c ene . 

The cas e fo r 'p eri-glac ial survival o f  a f ew 
' 

Oro crambus qp e c i e s  is also go o d .  Di s tribution patt erns o f  

O . ab d i tus , O . o rdi shi , and O . corruptus , to gether with a t end ency 

towards an apterous f emal e whi ch i s  no ti cab l e  in all thr e e  but 
"' 

very prono unc ed  i n  O . ordi shi , suggest  survival in the eas t ern 



lowland and sub alpine grasslands o f  Cant erbury . 

O ther sp e c i es o f  the genus , for example O . parax enus , 

are dis tribut ed in dry alpine-subalpine grass lands , and 

O . xanthogrammus has b ecome adap t ed to life  in uns tab l e  riv er 

b eds  o f  the eas t c o asts  o f  bo th the No rth and South I s land s . 

The latter spec i es probab ly also was ab l e  to survive in  p eri-

glac i al condi tions . 

The d i s tributions o f  l §  speci es  o f  New Z ealand 

Cramb inae s ho'vv c lo s e  correlation wi th areas propo s ed by 
1 ... . . 

Wi llett  as b i o ti c  r efugia in Otago-Southland and Nelson-

.Marlborough . Thes e are v :�ry probahly co inc i d ent wi th r el i c t  

fo o d  p lant d i s tributions . FoT examp l e , the d i s tributions o f  

Oro crarnbus i s o chytus and O . v ento sus are s trongly c o rr e lated 

in the  Tasman Niountains wi th the r e s tri c ted  range of  the 

6 alpine carp et  grass Chiono chlo a aus trali s by Burrows ( 1967 ) . 
·'· ,< • 

- .; ;' .  

I t  i s  tempting to try to correlate some '. o f :  the 

catego ry 4c ( Bank ' s P eninsula) di s tributions with the Bank ' s 

Peninsula bio ti c  refuge sugges t ed by Wi llett . However I 
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have already ind i cated that some may b e  p eri-glac i al survivors 

and that the records  fo r the o thers may be  incompl e t e . 

Further mo r e , Dumbl eton ( 19 6 3 )  po int ed out that thi s 

region i s  regard ed as a vo lcanic dome o f  only Plio c ene-

Plei s to c erie age , in whi ch cas e i t  i s  no t likely to have  func tioned 

as a b i o ti c  r efuge . 

At the tim e o f  the las t Pleisto c ene glac i ation 

( Fleming , l9 62 , fi g . ll ) Mernoo and Veryan wer e i slands ins t ead 

of the banks they ar e to day . Thi s was probab ly the p erio d , 

som e  20 , 000 years ago , when Oro cra.'!lbus angus tipenni s ,  

O . api c ellus , O . ramo s ellus , O . s iri ellus and O . vittellus r eached 

the Chatham I s lands along the i s land chain of the Chatham Ris e . 



,, 

At the sam e  tim e O . vitt ellus r eached  the Auckland I sland s , 

and in nei ther cas e i s  there d et e c tab l e  sub sp ec iation . 

Howev er the dominant Chatham I s land grass land 

cramb ine i s  Oro cr�bus hori s t e s , whi ch I r egard as a go o d  

speci e s  whi ch s hared coro�on anc es try wi th O . flexuo s ellus 
c: 

pres ently distributed throughout the New Z ealand mainland . 

I would suggest that O . horistes  r eached the Chathams in a 

much earli er invasion , p erhaps towards the b eginning o f  

the Las t Glaciation , p erhaps 100-150 , 000 years ago . 

Sinc e we  have li ttl e i d ea o f  the l ength o f  time 

ne e d ed fo r pro duc tion o f  full speci es in the Cramb i na e , i t 

could b e  argued that the five speci es  l i s t ed above  are 

rec ent po s t-glac ial co lo ni s ts , p erhaps ev en intro duc ed  wi th 

Europ ean gras s es , and that O . ho ri s t e s  r eached the Chathams 

during the las t glac ial p erio d . 
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I p_r ef er the longer tim e  s cal e o f  the s e  two , fo r 

the reason  that 8 southern-bias s ed Cramb inae hav e appar ently 

cro s s ed Co ok  Strai t at a tim e  when the s ea l evel  was lower 

and the S trai t bri dged ( T e  Punga , l9 58 ) and b ecome iso lat ed 

in the No rth I sland from the So uth I s land populations . 

Her e again no d e t e c tabl e  sub s p e c i ation has o c curred , and 

geo lo gi cal evi d enc e sugges ts that the S trai t was bri dged 

during the las t glaci ation and that the link was brok en 

again about 10 , 000 y ears ago ( T e  Punga , l9 58 ; Fleming , l962 ) . 

The abundanc e o f  the s e  spec i es , 7  Oro crambus and 

Tawhi tia pentasJ.ac tyla , app ears to d ecay no rthvvards . The 

swamp-dw elling _0 . helio t e s  and 0 .  siri ell  us may also hav e 

cro ss ed Co ok Strai t at the s am e  tim e , later :J ecoming i so lat ed 

in  the c entral plateau of the No :yrth Island when conc1i tio ns 

changed . Alternatively they may hav e  surviv ed in the 



Auckland r egion b i o ti c  refuge during the wo rs t o f  the final 

glac ial · G;>·eri o d , spr ead southwards  as condi tions improved , 

and b 8 8n restri c t ed in the c entral plat eau and wip e d  o ut 

everywher e els e by the warm p eri o d  o f  the Thermal Maximum . 

The southern part o f  the No rth I s land appar ently 

had a v ery s ev er e  c limat e in the Otiran , j udging by c ertain 

p lant fo s s i ls ( Fl eming ,. l9 62 ; Wardl e , l 9 6 3 ) , although 

glac iation was r e s tri c t e d  to the Tararuas . Co ndi tions 

c ertainly may no t hav e sui t ed O . helio t es then . Ther e was 

v ery consi d erab l e  r es tri c tion  o f  alpine habitats in  the 

No rth I sland dv.ring the Thermal Maximum , ac co rding to Ward l e ,  

" po s sibly to the ext ent t11at only uns tab l e  Ruap ehu and 

Egmont vvere hi gh enough to r etain ,alpine zo nes . Cons e quent 

vo lcani c ac tivi ty has undoub t edly brought about much 

disrup tion o f  thes e zones , po s sible  causing the extinc tion 

of  some  taxa . Mt Egmont. do es  no t app ear to  hav e . an alpine 

cramb ine fauna ( Dr K . Fo x , pers . cornn . ) . A s ingl e expedition 

that I mad e wi th Mt P . J . Wi gl ey on  to  the crest  of  the 

no rthern Ruahines in  very favourab l e  condi tions in  19 67  

pro duc ed no alpine crruabines . 

How ev er Par eromene i s  well  r epres ented in  the 

sub alpine bush in the c entral No rth I s land , and around and 

on  Mt Egrnont . Thi s genus s till  shows a dis tinct no rthern 

bias in i ts di s tributio n . The Auckland regi on b i o ti c  

refuge may b e  as.sumed to hav e p latj ed a large part i n  the 

survival of thi s genus in the No rth I s land . Only tvvo 

speci es  out o f  18 are comp l e t ely confined to the South 

I s land ( P . hel io c typa and P .plane topa ) whi l e  two ar e confined 

to the No rth I s land , eight range thro ughout the country , 

and fiv e ar e no t r epre s ented in Otago -Southland . 
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The p eri-Cook Strai t d i s tributio n  o f  Pareromene 

mi cro dora and P . b ipunc tella may refl ect  survival in the 

Nelson-Marlbo rough biotic  r efuge only , but the patt ern may 

b e  spurious , as suggested  earli er , resulting from und er­
r-, 

c o ll ec ting . 
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As  well  as  Pareromene , the mono typic  genus Paragadira 

also has a largely northern distributio n ,  with only one record 

from the Nelson Provinc e o f  the South I s land . Lik e  Par eromene , 

thi s  genus i s  probab ly a mo s s  f e e d er .  

Allowing for pos sib l e  und er-co l l ec ting ,  Oro crambus 

jansoni may have a r eli c t  pre-glaci al dis tribution uni que 

in the genus . Oro crambus s impl ex also has a no rthern-biass ed 

di s tributio n ,  but i s  also found along the west  coast  of the 

South I s land whi l e  the c lo s ely r elated speel es O . o rdi shi 

and O . abd i tus o c cur in the dri er grass lands eas t o f  the 

main axi s .  Cons e quently thi s may r eflect  a pr eferenc e in 

O . s impl ex fo r r elativ e ly hi gh rainfall condi tions , as 

well as survival and spr ead from the Nelson-Marlbo rough 

r efuge whi ch lay som ewher e n_ear the middl e o f  the pres ent 

extend e d  range . 

Six t e en New Z ealand Cramb inae hav e ·very wi d e  

ranges thro ughout the country i n  ei ther gras s land o r  fo r es t .  

Some may have survived in p eri-glac i al r e gions , but Pareromene 

spec i es are and presumab ly always hav e b e en for e s t  mo ss  f e e d ers . 

The suc c ess  o f  a f ew spec i es , no tab ly O . vi ttellus 

and O . fl exuo s ellus , mus t b e  due in part at l eas t to the 

r eadiness vvi th whi ch they have adap t ed to f e eding o n  exo t i c  

gras s es whi c h  Europ eans hav e plant ed over much o f  t h e  New 

Z ealand lowlands . B earing in mind , -the invas ion hi s tory o f  

Pi eri s  rapae L .  in thi s country ( Hudson , l 9 39 ) , we need  hav e  



no i llusions that nation-wi d e  spr ead o f  a sp e c i e s  invading 

an empty eco lo gi cal niche i s  a phenomenon r e �uiring tim e  

o n  the geo lo gi cal s c al e .  

' THE PROBLEM OF SPECIATION 

3 9 3  

A gr eat numb er o f  autho rs ( summari s ed by  R ens c h , 

19 5 9 ) have mad e es timates o f  ab s o lute sp e ed o f  evo lution 

in different animal taxa . Li ttle has yet  r esulted  from 

thi s wo rk on whi ch one might speculate wi th any safety , 

as w e  know little  o r  no thing about the s p e ed wi th whic h  

adaptatio ns ar e adopted  b y  a speci es  during evo lutionary 

changes .  The rat e o f  c
-
hange may depend on population s i z e  

and the d ensi ty patt ern fo r exampl e , and thus vary from taxon 
. ' 

to taxon ,  and as much wi thin a singl e taxon . Ind ep end ently 

o f , o r in combination wi th �opulation s i � e  and d ens i ty , the 

rat e of c hange may be ac c e x erat ed by the s everi ty o f  

environn1ental condi tions ( R ens ch , l9 5 9 ) . In i slands and 

arc hip elago es i so lation combined wi th topo graphi c d ecay , land 

emergenc e , and d i s p ersal o f  taxa to the s e emergent land 

ar eas app ear to fac ilitat e " explo sive"  evo lution ( Z immerman , 

1958 ; 1 9 6 3 ) . 

Fac tors whi ch could have l ead to rapid  evo lution 

in Pro typarcha on the subantar c tic  i slands were d i s cuss ed 

in the earli er tribal r elationships s ec tion  ( p .  3 9  ) .  Simi lar 

fac tors , but in larger populations , coul d  hav e op erat8d_ to 

pro duc e the s emi-c::pt erous cond i tion in the female s  o f  ap�a�ent 

p eri-glacial survivo rs of Oro crambus in eas tern Cant erbury . 

The r educ tiort o f  v enation and wi�g s i z e  i s  no t nearly so  

extrem e  in thes e  sp eci es as in Pro typarcha . 

The sp e ed o f  evo lution i s  undoub t edly contro lled  
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by a comp l ex o f  fac tors o f  whi c h  we know little  o r  no thing. 

R e�s c h  sugges ted that evid enc e from various taxa indi cat e d  

that a sp e c i es  could evo lv e i n  abo ut ten times  the l ength 

o f  time r e quired  for a sub-sp eci es , and a genus in about 

t en tim es the tim e  needed  for a sp eci e s  to evo lv e .  
�;J 

Sylv e s t er-Bradl ey ( 19 63 ) estimat ed that o ne 

half to one million years i s  a r easonab l e  tim e  s cal e for 

evo lution of a full sp e c i e s  und er mo s t  circu�s tanc es , but 

it is hard to acc ept thi s as a us eful generali ty . For 

exrunpl e , marine mo llus can genera and s p ec i es fre quently 

show exc eptional  s tab i l i ty ( Rens ch , l 9 5 9 ) . Schind ewo l f  

( 19 50 ) es timated the average a g e  o f  Fo r�1inif eran genera 

as 71 million years . 

At the o ther end o f  the s c al e  mo s t  exi sting 

mmnmalian genera hav e evo lv ed wi thin only l-8 million 

years ( Ekman , l9 40 ) , wi th some  app earing bar ely 800 , 000 

years ago . Thi s would , using R?ns c h ' s  s cal e , mean speci es  

evo lving in about 80 , 000 years . Hami l to n  and Rubino ff 

( 19 6 3 ) showed s tati s ti cally that i so lation exerts a 

dominant effec t on  rate of  evo lutio n , and that in thi s 

respect  i sland po pulations do no t nec essari ly evo lv e 

at a fas ter rate than tho s e
.
o n

_
larger land mas s es but 

s ti l l  wi th eff ec tive iso lation . Fo r exampl e  LB nnb erg 

( 19 2 9 ) d e s crib ed a di s tinc t rac e o f  the freshwat er fish 

Co ttus quadri c o rni s L .  vvhi ch could no t b e  o l d er than 

8 , 500  years , whi l e  Berg ( 19 3 3 )  repo rted o thers wi th ages 

b etwe en 10 , 000 and 30 , 000 years . 

The Pleisto c ene hi s to ry o f  New Z ealand , as 

suw�ari s ed by Fleming ( 19 62 ) , suggests many c hanges in 

s ea l evel ' and reli ef , wi th regio ns succ e s s iv ely iso lat ed 



and r e-l in�ed . Sp e c i e s  radi ating into alpine zones have 

b ecome eff ec tive ly iso lat ed from lowland forms . Yet I 

c anno t find any evi d enc e o f  sub-sp eciation in New Z ealand 

Crarabinae vvhi c h  might suggest  evo lution in i s o lation i n  

t h e  No rth and South Is land sinc e the C o o k  Strai t bridge 

was broken about lO , OOO _ years ago . Gr eat variation i n  

s i z e  and intens ity o f  co lour i n  sp e c i es  such a s  Oro crambus 

enchopho rus may indi cate the b egi nnings o f  sub-sp e ciatio n , 

but thi s i s  found b etw e en alpine and lowland populations , 

no t No rth Is land and South I s land , and intermediates ar e 

still  p l entiful . 
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S truc turally Oro crambus ho ri s t es and O . fl exuo s ellus 

shovv c lo s er r elationships than any o ther pair o f  New Z ealand 

Cr&ub inae . On the assumption that they div erged at the 

end of the p enul timat e glaciatio n , about 1 50 , 000 years ago , 

then w e  might e s timat e a t entative time s cale  fo r full  

s p e c i es evo luti on in the genus as  a who l e  as  p erhaps 

, 2 50 , 000 - 300 , 000 y ears . I hav e already suggest ed that 

Oro crrunbus r eached New Z ealand in the Eo c ene-Oligo c ene  

( p . 373  ) .  S eparation o f  the r elat ed genera Maori cramous 

and Kupea could hav e o c curr ed during Mio c ene  coo ling ,  o r  

during t h e  first glaciation a t  the v ery end o f  t h e  Plio c ene . 

Wi thin the genus the mo nophyl etic  sp eci es gro ups  

o f  Oro crambus may refl e c t  the  o ri ginal numb er of  sp e c i e s  

whi ch co loni s ed the country and b egan t o  radiate i n  the 

Oligo c ene  ( fi g . 2 ) , wi th Mao ricra.111bus and Kupea. r efl ec ting 

1) erhaps two mor e  somewhat ini ti ally divergent m emb ers . 

During the Pl ei s to c ene glac i ations s p e c i es  would 

have b e en driven down to low l evels  by the very extr em e  

condi tions in  the pr es ent subalpine zo n e .  Fleming ( l 9 6 3 a ) 



s tr e s s ed the youth o f  the New Z ealand alpine b i o ta . He  

no t e d  that ther e was li ttle o r  no evid enc e of r e li c t  pr e-

glac ial d i s tributions in the alpine s ec tor , r efl ec ting the 

c limati c  s ev erity . 

In support o f  thi s vi ew Dmnb l eton ( 19 6 6 ) argued  

that a numb er o f  po stulat ed r elict  fo rms ar e in fac t only 

s imulat es . Such could app ear when only a s ingl e speci es 

of a large genus or the speci es o f  a mono typic  genus was 

suc c essful in invading or r e-invading the alpine s ec to r . 

In the Cramb ini ( Co rynophorina ) Tawhi tia 
I ' 

glaucophanes  s imulat es a r eli c t  di s tribution in the  alpin e  

zone ; i ts o nly o ther r elativ es ar e lowland and subalpine 

in Aus tral i a .  

Autho rs dis cus s ing the New Z ealand alpine bio ta 

have emphasi s ed the impo rtanc e of cons i dering the age o f  
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adaptations wi thin N ew Z ealand taxa to co ld-climat e condi tions , 

( J?l eming ,  l9 6 3a ; Dmabl eton , 1 9 6 6 ; Bigelovv ,  1967 ) . They argued  

that taxa could hav e b ecome adapted  to cold  climat e 

cond i ti ons much earli er than the Ple i s to c ene . Bigelow 

no t e d  Palaeono tian affini tEs among the  Acridine gras shopp ers 

of N ew Z ealand , and sp eculated that they b ecam e  co ld-adap t e d  

o n  Antarcti c a .  Condi tions on  thi s co:ntj_nent finally 

b ec am e  to o s evere  fo r all but a v ery f evv taxa in the Ivlio c ene  

( Cranwell , l9 6 3 ) . How ev er thi s would pr eswnab ly b e  to o lat e 

fo r the Acri dida e to exp eri enc e the s e condi tions and s ti ll 

reach New Z Raland . Palaeono tian affini iies  suggest land 

connections , and thes e w ere bro k en ( i f  they ever exi s t e d ) , 

b efo r e  the end o f  the Cr etac eous ( p .  3 5 4  ) . 

Howev er I regard thes e d i s cus sions as probab ly 

frui tless  at the pr �s ent s tage o f  gene ti c knowl edge . I t  could  



b e  that phys i o l o gi cal m ec hanisms whi c h  evo lved  to cop e  

wi th ari d o r . even j_l!i-s t  r elativ e ly dry savanna c limates 

( such as appar ently exi s t e d  in New Z ealand during the 

Oligo c en e ) ,  lat er proved by chanc e to  b e  e qual ly sui tab l e  

to fac i l i tat e survival i n  sub alpine-alpine cond i tions )  

and p erm-i tt ed suc c es sful r eco loni sation o f  the alpine 

s ec to r  after the Pl e i s to c ene glaciations . 

Howev er a numb er o f  Oro crrunbus sp eci es  do 

s how some of the mo rpho lo gi cal adap tations to c o l d­

c l imat e cond i tions rec ently l i s t ed by -Downes  ( 19 6 5 ) .  

At l east some o f  thes e ar e unlike ly to b e  pr evious 

adap tations to s emi-arid co ndi tions . In the adults the 

s enso ry areas , such as palp i , ar e covered wi th d ens e hair-

like  s cal es ; ther e i s  a mark ed tend ency to melani sm coup l e d  

wi th a b asking hab i t  to make the mo s t  o f  radiant heat i n  

p eriods  o f  sunli ght ;  the compound ey es o f  many sp eci es  

hav e a nud e  p eri-o rb i tal s trip whi ch  i s  an adaptation  to 
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diurnal flight ( Dugdale , l9 6 6 ) ; the adults show " o ppo rtuni sm"  

in emerging early in the  alpine swn�er s eason as  soon  as 

condi tions are favourab l e ; the r e  is only o ne comp l e t e  

g eneration p er y ear , and the l arva e  ar e long liv e d .  

If  o n e  acc epts the tim e  p erio d fo r spec i es 

evo lution in  thi s genus as abo ut 2 50 - 300 , 00Q years , as 

sugges t ed earli er , then i t  i s  p o s s i b l e  to po stulate  that 

sp_��J es  already abl e  to cope  wi th -condi tions of .. physi o lo gi cal 
. 

\ 

dro ught (-whi ch appli es e qually to v ery dry and v ery co l d  

climat es ) were  abl e  t o  adap t t o  t h e  condi tions pro duc ed  

in  N ew Z ealand by the fir s t  glaciation at  the very end o f  

the Pli o c ene , p erhaps half a mi llion years ago . I n  the 

p eriod  fo llowing it would no t b e  unr easonab l e  to exp e c t  



v ery cons i d erab l e  s el e c tion pr es sur e towards mutations 

whi ch " reinforc ed"  thi s exi s ting phys i o l o gi cal adaptation 

wi th advantageous mo rpho lo gi cal ones , such as tho s e  li s t ed 

above . The distribution o f  any giv en Oro crrunbus sp eci e s  

and the s ev eri ty o f  any one glac ial p erio d  would to som e 

ext end d e terrnine how much s el e c tion pres sur e  exi s t e d , in 

the hab i tat o f  the speci es . Mo s t  o f  the really s evere  

eff e c ts in life  zone  changes  app ear to  have b e en brought 

about in New Z ealand by the late Pl e i s to c ene glaciations 

( Darlingto n , l9 6 5 ) , and I have al_r eady indi cated that thes e ,  

esp e c i ally the Oti ran , were too rec ent to account for 

cramb ine sp eciation.  

We can as Sllill e that if the early Plei s to c ene 

glac i ations were r e la tively l e s s  s ev er e , then spec i es wi th 

ranges clo s e  to the margins of aff e c t e d  l i f e  zones  might 

b e  exp e c t ed to show gr eater d egre e s  �f change than o thers 

further from the margins . I r e gard thi s as the probab l e  

r eason why no t all Oro crambus are a s  morpho lo e:;i cally 

adap t ed as o thers , such as O . c lark ei and O .myli t es , to 

name two extr em e  cas es o f  " Downes-type "  mo difications . 

D�bl eton ( 19 6 6 )  dis cus s ed the prob l em o f  

the mor e  extensiv e speciation i n  the South Island relative 

to the Nor th Island . Thi s r elationshi p  i s  a phenomenon 

found in almo s t  every fruni liy of Lepidopt era in New Z ealand 

( Hudson , l9 39 , p . 472 ) . 

I t  has b e en at tribut ed ( D�mb l e to n , l9 6 6 )  in part 

to the greater land surfac e ar ea of the South Island , and 

also to the po ssib i l i ty that the South Island was onc e i n  

a mo r e  favo urab l e  po s i tion to r ec eiv e taxa than t h e  No rth 

I s land . �hermal Maximum extinc tion o f  alpine hab i tats in 
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the No rth - I sland ( Wardle , l9 6 3 ) probab ly also play e d  a part 

in tpe imbalanc e . What ever the r eason� , to whi ch could  b e  

add ed the much gr eater divers i ty o f  pr es ent alpine hab i tats 

in  the South Island , the dispari ty is v ery marked  in the 

N ew Z ealand gras s land Crambina e . There ar e 29  spec i es o f  

Oro crambus end emic to the South Island and only l to the 

No rth I sland . Six o f  the 8 Crs�bina e  r e c o gnisab l e  as 

Aus trali an e l em ents ar e confined to the South Island among 

o ther genera . Only in Par eromene do es  the patt ern show 

s li ght r ev ersal . 

CONCLUSIONS 

Crambine dis tribution patt erns in N ew Z ealand 

are v ery divers e , but in bro ad t erms the gras sland sp eci e s  

have southern b i as s ed dis tributio ns and the fo r e s t  sp eci e s  

a no rthern one . Some show r e s tri c t ed dis tributions whi ch  

ar e appar ently relict  Pl ei s to c en e  patterns . The reliab i l i ty 

o f  o ther d i s tributions i s  susp ect  b ec aus e o f  poor  c o l l e c ting 

in  mo s t  o f  New Z ealand . 

Ther e i s  no evi d enc e for sub- spec iation r esulting 

' from i s o lation bro ught about by changes  in s ea l evel  and 

the bridging o f  Co ok Strai t during the las t o r  Otiran 

glaci ation . An av erage age o f  2 50 , 000 to 300 , 000 y ears 

fo r sp eci es evo lution in Oro crambus is po s tulated , altho ugh 

in the Chi lo ini d Pro typarcha in the subantarcti c the p eri o d  

may have b e en sho r t er than thi s . 

Suc c es s  o f  Oro crambus in radiating into the 

alpine zone fo llowing the glac iations is attributed  to 

p r e- exi s ting phys io logi c al adap tation in at l east som e  sp eci es , 

r einforc ed by s el e c tion for mo rpho lo gi cal adap tations during 
the early Ple i s to c ene . --------------
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SYSTEMATICS OF 

CATALOGUE OF 

NEW ZEALAND CRAMBD'l'AE : 

APPENDIX :  

GENITALIAL PREPARATIONS • 

NOTE : 1 )  Preparations are catalogued as follows : 

400/CDA/DM/M/0 tritonellus . 
The first number indicates the catalogue preparation 
number; the group of 3 letters the preparation key 
label under the specimen; the next batch of letters 

gives the collection ( see Introduction) ;  M .or F 

indicates male or female . 

2 )  Preparations are arrayed in large overall sequences ,  
in alphabetical order by the middle letter of  the first 

group . Each middle letter is in turn arrayed in 
sequence by the first letter. Each first letter is in 
turn arrayed in sequence by the last letter. 

4 2 1  



1/AAA/DM/M/O . scutatus 

2/AAB/DM/M/ " 

3/AAC/DM/M/ " 

4/AAD/DM/M/ 11 

5/AAE/DM/M/ " 

6/AAF/DM/M/ " 

7/BAA/DM/M/O .paraxenus 
8/BAB/DM/M/O . crehaeus 

9/BAC/DM/M/ " 

1 0/BAD/DM/M/ " 

1 1  /BAE/DM/M/ " 

1 2/CAA/DM/M/O .oppositus 

1 3/CAB/DM/F/ " 

1 4/CAC/DM/F/ " 

1 5/CAD/DM/F/ " 

1 6/CAE/DM/F/ " 

1 7/CAF/DM/M/ " 

1 8/DAA/DM/M/O .crenaeus 

1 9  /DAB/DM/M/ " 

2 0/DAC/DMj:r,V " 

21/DAD/DM/M/O .dicrenellus 
22/DAE/DM/M/ " 

23/DAF/DM/M/O . crenaeus 
24/EAA/DM/F/O .enchophorus 
25/EAB/DM/M/ 11 

, 26/EA:C/DM/M/ " 

27/EAD/DM/M/ " 

28/EAE/DM/F/ " 

29/EAF/DM/F/ 11 

_30/EAG/GC/F/ 11 

31/EAH/GC/M/ " 

32/EAI/GC/M/ " 

33/EAJ/GC/M/ 11 

3�/FAA/DM/M/O .parexenus 
35/FAB/DM/M/ " 

36/FAC/DM/M/ 11 

37/FAD/DM/M/ " 

38/GAA/DM/FjO .heteraulus 
39/GAB/DM/M/ " 

40/GAC/DM/F/ " 

41/GAD/DM/M/O .heteraulus 

42/GAE/DM/M/ " 

43/GAF/DM/F/ " 

44/�DM/F/O .isochytus 

45/HAB/DM/M/ " 

46/HAC/DM/M/ 11 

47/HAD/DM/F/ 11 

48/IAA/DM/M/O .harpophorus 

49/IAB/DM/M/ " 

50/IAC/DM/M/ " 

51/JAA/DM/M/O . callirrhous 
52/JAB/DM/M/O. ramosellus 

53/JAC/DM/M/O . callirrhous 

54/JAD/DM/M/ " 

55/JAE/DM/M/ 
56/JAF/DM/M/ 

11 

1 1  

57/KAA/DM/F/O . siriellus 

58/KAB/DM/M/ " 

59/KAC/DM/M/ " 

60/KAD/DM/M/ " 

61/KAE/DM/M/ " 

62/KAF/DM/M/O .philpotti 
63/L�DM/M/O .crenaeus 

64/LAB/DM/M/O . simplex 
65/LAC/DM/M/O . crenaeus 
66/LAD/DM/M/O . simplex 

67/LAE/DM/M/ " 

68/LAF/DM/M/ 11 

69/LAG/DM/M/ 11 

70/�DM/F/O .haplotomus 

71/LAI/DM/F/ 11 

72/LAJ/DM/M/O . simplex 
· 73/LAK/DM/M/0 .lewisi 

74/LAL/DM/M/O . simplex 

75/LAM/DM/M/ " 

76/LAN/DM/M/O .abditus 

77/MAA/DM/M/O .aethonellus 

. 78/MAB/DM/F I " 

79/MAC/DM/M/ 

80/MAD/DM/M/ 

" 

11 

422 



42 3  

81IMAEIDMIMIO . aethonellus 1 21ITADIDMIM/O . lectus 

82IMAF IDM/M/ " 1 22IUAAIDM/MIO. crenaeus 

83IMAG/DMIMI " 1 23IUABIDMIM/ " 

84IMAHIDMIMI " 1 24IUACIDMIMI " 

85INAAIDMIMIO . corruptus 1 25IUAD/DM/M/ " 

86INABIDM/M/ " 1 26IUAEIDMIMI " 

87INACIDMIFI " 1 27IUAFIDMIMI 11 

88INADIDMIFI " 1 28IUAGIDM/M/ " 

89INAEIDM/FI " 1 29IUAH/DMIMI 11 

90/NAFIDM/MIO .melitastes 1 30IUAIIDMIMI 11 

91INAGIDM/FIO . corruptus 1 31IUAJIDMIM/ " 

92INAH/DM/FI 11 1 32IUAK/DM/MI 11 

93INAIIDM/MI 11 1 33/VAA/DMIM/ 11 

94IOAA/DM/M/O.vittellus 1 34IVABIDMIM/ " 

95IOABIDM/FIO .melitastes 1 35/VACIDMIMI 11 

96IOACIDMIFI 11 1 36/VADIDMIM/ 11 

97IOADIDM/MI 11 1 37/VAEIDMIMIO .abditus 

98loAEimVM/ " 1 38/VAFIDMIMIO . paraxenus 

99IOAF/FRIIMI 11 1 39/VAGIDMIMIO . crenaeus 

1 00IOAGIFRIIMI " 140/VAH/DMIM/O .abditus 

1 01 IDA.H/EDIF I 11 141/VAIIDMIMI 11 

1 02IOAIIDM/MI 11 142/VAJIDMIM/O . crenaeus 

1 03IOAJIDMIMI 11 143IVAK/DMIMI " 

1 04IOAK/DM/MI 11 144IVALIDMIMIO .paraxenus 

1 05IOALIDM/FI " 1 45/WAAIDMIMIO .lewisi 

1 OG,IPAAIDMIF I 11 146/WABIDMIFI " 

1 07 IPABIDMIF j " 1 47/WACIDMIMIO . simplex 

1 08IPACIDMIFI '11 148/WADIDMIMI 11 

1 09 I QAA/DMIMI " 1 49/W�IDMIM/O .abditus 

1 1 0IQABIDM/M/O .aethonellus 1 50/WAFIDMIMI " 

1 1 1  IRAAIDM/F I " 1 51/WAGIDMIMI " 

1 1 2IRAB/DM/M/ 11 1 52IWAH/DM/M/ 11 

1 1 3IRACIDMIM/ 11 1 53IWAIIDM/MIO . simplex 

1 14ISAA/DM/M/ " 1 54/XAA/DMIM/O .haplotomus 

1 1 5ISABIDMIFI " 1 55IXABIDMIFI " 

1 1 6ISACIDM/MI 11 1 56IXACIDMIMI 11 

1 1 7ISADIDM/MI " 1 57IXADIDM/MI " 

1 1 8/TAAIDMIMIO . lectus 1 58IYAAIDMIMIO. ephorus 

1 1 9ITABIDM/MI 11 1 59IZAAIDMIM/ 11 

1 20ITAC;fFRI/MI " 1 60IZABIDMIMI " 



1 61/ZAC/DM/F/O .ephorus 

1 62/ZAD/DM/F/ " 

1 63/ZAE/DM/M/ 11 

1 64/ZAF/DM/M/ 11 

1 65/ABA/D�M/O .dicrenellus 

1 66/ABB/DM/F/O .philpotti 

1 67/ABC/D�F/ " 

1 68/B�FRI/M/O .ramosellus 

1 69/BBB/FRI/M/ " 

1 70/CBA/FRI/M/O .melampetrus 

1 71/Q-BB/FRI/M/ " 

1 72/HBA/FRI/M/O . corruptus 
1 73/HBB/FRI/F/ " 

1 74/HBC/FRI/M/ 11 

1 75/IBA/FRI/F/O .heliotes 

1 76/IBB/FRI/M/ " 

1 77/IBC/FRI/F/ " 

1 78/IBD/FRI/M/ 11 

1 79/JBA/FRI/F/O .aethonellus 
1 80/KBA/FRI/M/O .tuhualis 
1 81/KBB/FRI/F/ " 

1 82/LBA/FRI/M/O . apicellus 
1 83/LBB/FRI/M/ " 

1 84/LBC/FRI/M/ " 

1 85/LBD/FRI/F/ " 

1 86/LBE/FRI/M/ 11 

1 87/MB-�FRI/M/O . cycl�picus 
1 88/MBB/FRI/M/ " 

1 89/MBC/FRI/M/ 

1 90/MBD/FRI/M/ 

" 
11 

.1 91  /�FRI/F /0 . aethonellus 

1 92/NBB/FRI/F/ 11 

1 93/NBC/FRI/F/ " 

1 94/�"BD /FRI/F I " 

1 95/NBE/FRI/M/ 11 

1 96/NBF/FRI/M/ " 

1 97/NBG-/FRI/M/ 11 

1 98/NBH/FRI/M/ 11 

1 99/NBI/FRI/F/ " 

200/NBJ/FRI/F/ " 

201/0BA/FRI/M/O .harpophorus 

202/0BB/FRI/M/ 11 

203/PBA/FRI/F/O .xanthogrammus 

204/PBB/FRI/M/ " 

205/PBC/FRI/M/ 11 

206/PBD/FRI/F/ 11 

207/Q�FRI/M/O .angustipennis 

208/QBB/FRI/M/ 11 

209/QBC/FRI/F/ 11 

21 0/RBA/FRI/M/O . crenaeus 

21 1 /RBB/FRI/M/ 11 

21 2/RBC/FRI/M/O . isochytus 
21 3/RBD/FRI/M/ 11 

214/RBE/FRI/M/ 11 

21 5/RBF/FRI/M/ 11  

21 6/RBG-/FRI/M/ " 

21 7/RBH/FRI/M/ " 

218/RBI/FRI/M/ 11 

219  /RBJ /FRI/M/ 11 

220/RBK/FRI/M/ " 

221/RBL/FRI/M/O .crenaeus 
222/RBM/FRI/M/ " 

223/RBN/FHI/M/ 11 

224/RBO /FRI/M/ 
225/RBP/FRI/M/ 

11 

11 

226/RBQ/FR�M/O .isoch!tus 

227/RBR/FRI/M/ 11 

228/RBS/FRI/M/ " 

229/SBA/FRI/M/O .lectus 

230/SBB/FRI/M/ " 

231 /SBC/FRI/M/ " 

232/SBD/FRI,/M/ n · 

233/TBA/FRI/M/O .enchophorus 
234/rBB/FRI/M/ 11 

235/TBC/FR:f/M/ " 

236/rBD/FRI/M/ " 

237/TBE/FRI/M/ " 

238/rBF/FRI/:M/ 11 

239/TBG-/FRI/M/ 

240/rBH/FRI/M/ 

11 

" 

42 4 
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241/TBI/FRI/M/O . enchophorus 281/XBE/FRI/F/O .philpotti 

242/TBJ/FRI/M/ tl 282/YBA/FRI/M/Cenchophorus 

243/TBK/FRI/M/ tl 283/ZBA/FRI/M/ tl 

244/TBL/FRI/M/ tl 284/ACA/ED/M/O .haplotomus 

245/TBM/FRI/M/ 11 285/ACB/ED/M/O . lectus 
246/TBN/FRI/M/ tl 286/BCA/ED/F/O .horistes 

247/TBO/FRI/M/ tl 287/CCA/DM/M/O .angustipennis 

248/TBP/FRI/M/ 11 288/CCB/DM/F/ 11 

249/TBQ/FRI/M/ 11 289/CCC/DM/M/ 11 

250/UBA/FRI/M/O .philpotti 290/CCD/DM/F/ 11 

251/UBB/FRI/F/ 11 291/CCE/DM/M/ " 

252/UBC/FRI/F/ tl 292/CCF/DM/M/ tl 

253/UBD/FRI/F/ 11 293/DCA/DM/M/O .heliotes 
254/UBE/FRI/M/ 11 294/DCB/DM/M/ " 

255/UBF/FRI/M/ 11 295/DCC/DM/M/ 11 

256/UBG/FRI/M/ 11 296/DCD/DM/M/ " 

257/UBH/FRI/M/ 11 297/DCE/DM/M/ 11 

258/UBI/FRI/M/ " 298/DCF/DM/M/ 11 

259/UBJ/FRI/M/ " 299/DCG/DM/M/ 11 

260/UBK/FRI/M/ 11 300/DCH/DM/F/ 11 

261/UBL/FRI/M/ " 301/DCI/DM/M/ " 

262/UBM/FRI/M/ 11 302/DCJ/DM/M/ " 

263/UBN/FRI/M/ 11 303/DCK/DM/M/ " 

264/UBO/FRI/M/ " 3 04-/DCL/DM/M/ 11 

265/UBP/FRI/M/ " 305/ECA/DM/M/O .xanthogrammus 
266/UBQ/FRI/M/ 11 306/ECB/DM/M/ 11 

267/UBR/FRI/M/ 11 307/ECC/DM/M/ 11 

268/UBS/FRI/M/ 11 308/ECD/DM/M/ 11 

269/UBT/FRI/M/ " 309/ECE/DM/F/ 11 

270/V�FRI/M/O . crenaeus 31 0/ECF/DM/M/ " 

271/VBB/FRI/M/ " 31 1/ECG/DM/F/ 11 

272/VBC/FRI/M/ tl 31 2/ECH/DM/M/ tl 

273/VBD/FRI/M/ 11 31 3/ECI/DM/F/ " 

274/VBE/FRI/M/ " 31 4/ECJ/DM/F/ '' 

275/VB¥/FRI/M/ " 31 5/ECK/DM/F/ 11 

276/WBA/FRI/F/O .enchophorus 31 6/FCA/DM/F/O . sophronellus 
277/XJ3A/FRI/F/O .philpotti 31 7/FCB/DM/M/O . cyclopicus 
278/XBB/FRI/F/ " 31 8/FCC/DM/M/ " 

279/XBC/FRI/F/ 11 31 9/GCA/DM/F/ " 

280/XBD/FRI/F/ 11 320/HCA/DM/F/ID .glaucophanes 

----



321IHCBIDM/FIT . glaucophanes 

322IICA/D�VM/o .melampetrus 

323IICBIDMIMI " 

324IICCIDMIF I 

325IICDIDMIMI 

326IICEIDMIF/ 

11 

" 
11 

327IJCAIDMIFIT .trapezitis 

328IJCBIDMIFjScoparia sp . 
329IJCCIDM/MIT .trapezitis 

330IJCDIDM/MI 11 

331IJCEIDM/MI 11 

332IJCFIDMIMI 
333IJCGIDMIF/ 
334IJCHIDMIFI 

" 
11 

11 

335IKCA/EDIMIT . notabilis 
336ILCAIDMIMIS . caesia 
337IMCAIEDIMIO . callirrhous 
338INCA/HCIFIO .punctellus 

339IOCA/HCIFIT . leonina 
340IPCA/DMIMIO . eximius 
341IQCA/DM/M/Unident . tin . 
342/RCA/DMIMIT .glaucophanes 
343/RCB/DM/M/ 11 

344/RCCIDMIF I " 

345/RCD/DM/F/ " 

346IRCEIDMIFI 11 

347IRCFIDM/MI " 

348IRCGIDMIMI " 

349/RCHIDMIMI " 

350IRCIIDMIMI 11 

351/RCJIDMIMI " 

352IRCK/DMIMI " 

353IRCLIDMIMI " 

354/-�CAIDMIFIO .thymiastes  
355ISCBIDMIF,! 11 

356ISCCIDMIFI 11 

357ITCA/DMIM/Unid .tin 
358/TCBIDMIM/ " 

359IUCAIDMIMIO .vulgaris 
360/UCBIDMIFI " 

361IUCCIDMIM/O . vulgaris 

362IUCDIDMIMI " 

363IUCEIDMIMI 11 

3�IUCFIDMIMIO .vittellus 

365;1UCGIDMIMIO .vulgaris 

366IUCB/DMIMI " 

367/UCIIDMIMI 

368IUCJIDMIMI 

369IUCK/DM/MI 

" 
" 

" 
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370IVCAIEDIMIO � aethonellus 

371/WCAIDMIMIO . ramosellus 

372/WCBIDMIMI " 

373/WCCIDMIMI " 

374/WCDIDMIMI " 

375IWCEIDMIMI " 

376IXCA/EDIMIO .aethonellus 
377IZCAIDMIMIT . notabilis 
378IADAIDMIMIO . scoparioides 

379IADBIDMIMI 11 

380IADCIDMIMI " 

381/ADDIDMIMI " 

382/ADE/DM/M/ " 

383IADF/DM/MI " 

384IADGIDMIMI " 

3851 ADB/DM/M/ " 

386IBDAIDMIM/O . catacaustus 

387IBDBIDMIMI " 

388IBDCIDMIF/· : r- -� . ;.  
389IBDDIDMIM/ " 

390IBDEIDM/FI 11 

391IBDFIDM/F/ " 

292IBDGIDMIMI " 

393/BDB/DMIMI " 

394IBDIIDMIFI " 

395IBDJIDMIMI " 

396IBDK/DMIMI " 

397IBDLIDMIMI " 

3.98IBDMIDM/M/ 11 

399IBDNIDMIMI " 

400ICDAIDMIMIO .tritonellus 
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401ICDBIDMIFIO .mylites 441IFDGIDMIMIT .gorgopis 

402ICDCIDMIFI 11 442IFDH/DMIM/ 11 

403ICDDIDMIFI 11 443IGDA/DMIMI 11 

4041 CDEIFRIIM/ 11 444-IGDBIDMIMI " 

405ICDFIFRIIMI 11 445IIDAIDMIMIO�allirrhous 

406ICDGIFRIIFI 11 44-6/EDBIDMIM/ tl 

407ICDH/FRIIFI 11 447IIDCIDMIMI 11 

4.08ICDIIFRIIFI 11 448/EDDIDM/MI 11 

409ICDJIFRIIFI 11 449IIDEIDMIMI 11 

41 0ICDK/FRIIFI 11 450IIDFIDMIMI 11 

41 1 I CDLIFRI/tl/ 11 451IJDA/DMIMIO .philpotti 

41 2ICDMIFRIIFI 11 452IJDBIDMIFI 11 

41 3ICDNIFRIIMI 11 453IJDCIDMIFI 11 

414ICDOIFRI/MI 11 454IJDDIDMIFI 11 

41 5ICDPIFRIIMI 11 455IJDEIDMIMI 11 

41 6IDDAIDMIM/O .tritonellus 456IJDFIDMIF/ 11 

41 7IDDBIDMIMI tl 457IJDGIDMIFI 11 

41 8IDDCIDMIMI 11 458IJDH/DMIFI tl 

41 9IDDDIDMIFI 11 459IKDAIDMIMIO . enchophorus 
420IDDEIDMIFI 11 460IKDBIDMIMI 11 

421IDDFIDMIMI 11 461IKDCIDMIMI 11 

422IDDGIDM/M/ 11 462/KDD/DM/F I 11 

423IDDH/DM/MI 11 463IKDEIDMIMI 11 

424IDDIIDMIMI 11 464/KDF/DMIMI " 

425IDDJ/DMIFIO .machaeristes 465IKDGIDMIMI 11 

426/EDA/DMIM/ 11 466/LDA/DM/F/O .tuhualis 
427IEDB/D:rvVM/ 11 467/LDB/DM/M/ 11 

428/EDC/DM/M/ 11 468ILDC/DMIM/ 11 

429IEDD/DMIMI " 469ILDD/DM/MI 11 

430/EDE/DM/M/ 11 470ILDEIDMIMI 11 

. 431IEDFIDMIMI 11 471/LDF/DMIM/ 11 

432IEDG/DMIFI " 472IMDAIGC/MIO . cyclopicus 
433IEDH/DM/MI 11 473IMDBIGCIM/ 11 

434/EDI/DM/F/ 11 474IMDCIGCIMI 11 

435/FDA/DM/MIT . gorgopis 475/MDD/GCIMI 11 

. 436/FDB/DM/M/ " 476/MDE/GC/M/l '··c _ 11 , 

437IFDCIDM/M/ 11 477/MDF/GC/M/ " 

438/FDD/DM/MI 11 478IMDG/GCIM/ !I 

439IFDEIDMIMI 11 4 7911vf.DHIGCIM/ 11 

440IFDFIDMIMI 11 480IMDI/GC/M/ -11 
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481/MDJ/GC/M/O . cyclopicus 521/PDG/GC/M/O .flexuosellus 

482/MDK/GC/M/ 11 522/PDH/GC/F/ " 

483/MDL/GC/M/ 11 523/PDI/GC/M/ 11 

4&..-/MDM/�/M/ " 524./PDJ/GC/M/ 11 
-

485/MDN/GC/F/ 11 525/PDK/GC/F/ 11 

486/MDO/GC/F/ 11 526/PDL/GC/M/ 11 

487/MDP/GC/F/ 11 527/PDM/GC/F/ " 

488/NDA/DM/M/O .vulgaris 528/PDN/GC/M/ 11 

489/NDB/GC/M/ 11 529/PDO/GC/F/ 11 

490/NDC/GC/M/ 11 530/PDP/GC/F/ " 

491 /NDD/GC/M/ 11 531/PDQ/GC/M/ 11 

492/NDE/GC/F/ " 532/PDR/GC/M/ 11 

49 3/NDF/GC/M/ 11 533/PDS/GC/M/ " 

494/NDG/GC/M/ 11 534/PTYr/GC/F/ 11 

495/NDH/GC/M/ 11 535/PDU/GC/M/ 11 

496/NDI/GC/M/ 11 536/PDV/GC/M/ 11 11 

497/NDJ/GC/M/ 11 537/PDW/GC/M/ 11 

498/NDK/GC/M/ " 538/PDX/GC/F/ 11 

499/NDL/GC/M/ 1 1  539/PDY/GC/M/ 11 

500/NDM/GC/M/ " 540/QDA/GC/F/O .ramosellus 
501 /NDN/GC/M/ 11 541/QDB/GC/F/ 11 

502/NDO/GC/M/ 11 542/QDC/GC/M/ " 

503/NDP/GC/M/ 11 543/QDD/GC/M/ 11 

504-/NDQ/GC/M/ ,, 544/ QDE/GC/M/ " 

505/0DA/GC/M/O .apicellus 545/QDF/GC/F/ 11 

506/0DB/G!C/M/ 11 546/QDG/GC/M/ 11 

507/0DC/GC/M/ 11 547/QDH/GC/F/ 11 

508/utm/GC/F I 11 548/QDI/GC/M/ 11 

509/0DE/GC/M/ 11 549/QDJ/GC/F/ 11 

51 0/0DF/GC/M/ " 550/QDK/GC/F/ " 

51 1 /0DG/GC/M/ 11 551/QDL/GC/M/ 11 

51 2/0DH/GC/F/ 11 552/QDM/GC/F/ " 

51 3/0DI/GC/M/ 11 553/QDN/GC/M/ 11 

514/0DJ/GC/M/ 11 554/QDO/GCj:M/ 11 

51 5/PDA/GC/F/O .flexuosellus 555/QDP/GC/M/ 11 

51 6/PDB/GC/M/ 11 556/QDQ/GC/F/ " 

51 7/PDC/GC/M/ " 557/QDR/GC/M/ 11 

51 8/PDDj.'GC/M/ 11 558/QDS/GC/F/ 11 

51 9/PDE/GC/M/ 11 559/QTYr/GC/F/ " 

520/PDF/GC/F/ " 560/QDU/GC/F/ 11 

,-





641 IEFCIDMIMIO . crenaeus 

642IEFDIDMIMI " 

643IEFEIDM/MIO . scutatus 
644-IEFFIDMIM/ 11 

645IEFGIDMIMI 11 

646IFFAIDMIF/O . oppositus 

647IFFBIDMIFI 11 

648IFFCIDM/MI 11 

649IFFDIDMIMI 11 

650IFFEIDMIMI " 

651IFFFIDM/M/O " 

652IFFGIDMIFI 11 

653IFFH/DM/FI " 

654/FFIIDM/F I 11 

655IFFJIDMIFIO .ephorus 

656IFFK/DMIMI 11 

657IFFLIDMIMI " 

658IFFMIDMIMI 
659IFFNIDMIMI 

11 

11 

660/FFOIDM/MIO .isochytus 
661IFFPjDMIM/ " 

662/FFQ/DM/M/ 
663IFFRIDMIMI 

11 

" 

664IFFSIDM/MIO .paraxenus 

665IF.FTIDMIMIO .enchophorus 

666IFFUIDMIMI 11 

667IFFVIDMIMI 
668/FFVIDM/.MI ' 

11 

11 

669IGFAIDM/MIO .machaeristes 
670/GFB/DM/M/ 11 

671 IGFCIDMIF I 11 

672IGFDIDMIFIO .ventosus 

673IGFEIDMIFI 11 

674IGFFIDMI1VO .aethonellus 

675IGFGIDMIMI " 

676IG�H/DMIM/ " 

677/GFI/DM/MIO .thymiastes 
678/GFJIDMIMI " 

679IGFK/DliVMI " 

680IGFLIDMIFI 11 

681IGFMIDMIMIO .aethonellus 

682IGFNIDMIM/O .heteraulus 

683IG:B'OIDMIMI 11 

684IGFPIDM/M/ " 

685IGFQ/DMIMI 11 

686IGFR/DMIMIO .angustipennis 

687IGFSIDM/MI " 

688IG.FT/DM/F/ 

689IGFITIDMIFI 

,, 

11 

690IGFVIDMIMIO . callirrhous 

691IGN/DMIMI " 

692IGFX/DMIMI 11 

693IGFYIDMIMI 11 

694IGFZIDMIMI 11 

695IHFA/DMIMI " 

696/HFBIDM/MI 11 

697/�C/DMIF/ 11 

698IHFD/DM/M/ 11 

699IHFEIDMIFI 11 

700IHFFIDMIMIO .harpophorus 
701IHFGIDMIMI 11 

702/HFH/DM/M/ 
703/HFI/DM/M/ 
7C4IHFJIDMIMI 

11 

11 

11 

705IHFK/DMIFIM. oncobolus 

706IHFLIDMIMIO .tuhualis 
707IHFM/DMIMI 11 

708/HFNIDMIMIO .vulgaris 
709IHFOIDMIFI 11 

71 0IHFP/DM/M/ 11 

71 1 IHFQ/DMIMI " 

71 2IHFR/DMIMI 11 

71 3IHFSIDMIMI 11 

714IHFTIDMIMI 11 

71 5IHFUIDMIFIO .corruptus 
71 6IHFVIDM/MI " 

71 7IFHNIDMIFI " 

71 8/HFX/DMIM/ 11 

71 9IHFYIDMIMI 11 

720IHFZIDMIMIO .melitastes . 
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721 IIFAIDMIMIO .melitastes 

722IIFBIDMIFI 11 

723IIFCIDMIFI 11 

724IIFDIDMIFI 11 

725IIFE/DMIFIP.microdora 

726IIFFIDMI:rvrj 11 

727 IIFG/DMIMI 11  

728IIFH/DMIMI " 

729IIFIIDMIMI 11 

730IIFJIDM/MI " 

731IIFK/DMIMI 11 

732/IFL/DM/M/P. interrupta 

733IIFMIDMIMI 11 

734IIFNimtVR 11 

735IIFOIDM/FI 11 

736IIFPIDMIM/ 11 

737IIFQ/DMIM./ 11 

738IIFRIDM/H'/ 11  

739IIFSIDMIFI 11 

740IIFT/DMIF/ 11 

741IIFUIDMIMI " 

742IIFVIDM/FIP. selenaea 
743IIFWIDMIFI 11 

744-IIFXIDMIMI " 

745IIFYIDMIMI 
746IIFZIDM/MI 

11 

lt 

7lt-7IJFAimV IPyralid . 

74BIJFBIDM/MIP. selenaea 

749IJFCIDM/MI 11 

750IJFDID�VMIP.metrulifera 
751IJFEIDMIMIPyratid 
752IJFFIDMIMIP.metrulifera 
753IJFGIDMIFI 11  

754IJFH/DM/MI 11 

755IJFIIDM/MI 11 

756IJFJIDM/FI 1 1  

757IJFK/DMIFI 11 

758IJFLIDMIFI 11 

759IJFMIDMIFI " 

760IJFNIDMIFI 11 

761IJFOIDMIMIP.met�ifera 

762IJFPIFRII IPyralid 
763IJFQ/FRII I " 

7641 JFR/FRII I " 

765IJFS/FRII I " 

766IJFTIFRIIM/T .gorgopis 

767IJFU/FRIIMIP.gurri 
768IFJVIFRIIMIP. epiphaea 

769IAGAICMIFIO . abditus 

770IAGBICMIFI " 

771IAGCICMIMIO .melampetrus 
772IAGDICMIMI " 

773/AGEICMIFI 11 

774IAGFICM/FI 
775IAGGICMIMI 

tr  

11 

776IAGB/CMIFIO .mylites 

777IAGIICMIFI " 

778IAGJICMIMIO . catacaustus 
779JAGK/CMIMI 11 

780IAGLICMIMIO .ventosus 

781IAGM/CMIMIO .tritonellus 
782IAGN/CMIMIO . scoparioides 
783IAGOICMIFIO .heliotes 

784/AGPICMIMIO .aethonellus 
785IAGQICMIFI 11 

786IAGRICM/MIO . lectus 

787/:AGSICM/F/ " 

788/AGTICMIMIO . angustipennis 

789IAGUICMIMIO . crenaeus 

790IAGVICM/MI 11 

791IAVWICMIMIO .horistes 
792IAGXICMIMIO . dicrenellus 

793IAGYICMIMI " 

794IAGZICMIMIO .philpotti 

795IBGAICMIMIO .dicrenellus 

796IBGBICM/MI " 

797IBGCICMIMI 11 

798IBGDICM/MIO .philpotti 

799IBGEICMIMIO . dicrenellus 
800IBGFICMIFIO . isochytus . 
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801/BGG/CM/M/O .ephorus 
802/BGH/CM,/M/ " 

803/BG�/CM/M/ " 

804/BGJ/CM/M/O . crenaeus 

805/BGK/CM/M/O .enchophorus 
806/BGL/CM/M/ " 

807/BGM/CM/F/O . callirrhous 

808/BGN/CM/M/O .enchophorus 
809/BGO/CM/F/ 11 

81 0/BGP/CM/M/O .haplotomus 

. 81 1/BGQ/CM/M/ 11 

812/BGR/CM/M/O .lewisi 
81 3/BGS/CM/F/O . siriellus 
814/BGT/CM/F/ " 

81 5/BGU/CM/M/ 11 

81 6/BGV/CM/ /O .vulgaris 
81 7/BGW/CM/ l 11 

81 8/CGA/FRI/M/T .pentadactyla 

81 9/CGB/FRI/M/ " 

820/CGC/DM/M/ 11  

821/CGD/DWM/ 11 

822/CGE/DWF/ 11 

823/CGF/DM/M/ 11 

824/CGG/DM/M/ 11 

825/CGH,/DM/M/ 11 

826/CGI/DM/M/ 11 

827/CGJ/CM/M/M.oncobolus 

828/CGL/FRI/M/O .harpophorus 
829/CGL/FRI/M/ " 

830/CGM/FRI/M/ " 

831 /CGN/FRI/M/ 11 

832/CGO/CM/F/_ " 

833/CGP/CM/F/ 11 

834/CGQ/CM/F/ 11 

835/ICGR/CM/F/M.oncobolus 
836/CGS/CM/M/ 11 

837/CGT/CM/F/ 11 

838/CGU/FRI/F/T trapezi tis 
839/CGV/FRI/F/O .eximia 
840/CGW/FRI/M/ " 

841/CGX/FRI/M/O .paraxenus 
842/CGY/FRI/F/O . callirrhous 

843/CGZ/FRI/F/ " 

844/DGA/FRI/M/O.paraxenus 

845/DGB/FRI/M/O .dicrenellus 
846/DGC/FRI/M/O .vittellus 

847/DGD/FRI/M/ " 

848/DGE/FRI/M/ 11 

849/DGF/FRI/M/ 11 

850/DGG/FRI/M/ 11 

851/DGH/FRI/M/ 11 

852/DGI/FRI/F/O .lectus 

853/DGJ/FRI/M/O .philpotti 
854/DGK/FRI/M/O .vittellus 

855/DGL/FRI/M/O . lectus 
856/DGM/FRI/M/O .ramosellus 

857/DGM/FRI/M/O .vittellus 
858/DGO/FRI/F/O .rarnosellus 

859/DGP,fFRI/M/ 11 

860/DGQ/FRI/M/O .vulgaris 
861 /DGR/FRI/M/ 11 

862/DGS/FRI/M/O .vittellus 
863/DGT/FRI/M/O . lectus 
864/DGU/FRI/M/O . ramosellus 
865/DGV/FRI/F/O .vulgaris 

866/D�I/FRI/M/O . ramosellus 
867/DGX/FRI/M/O .lectus 

868/DGY/FRI/M/O .ramosellus 

869/DGZ/FRI/M/O .vittellus 
870/EGA/FRI/F/O .philpotti 
871/EGB/FRI/M/O .vittellus 
872/EGC/FRI/M/ 11 

873/EGD/FRI/F/O .enchophorus 
874/EGE/FRI/M/ 11 

875/EGF/FRI/M/O .ramosellus 

876/EGG/FRI/F/O .philpotti 

877/EGH/FRI/M/O .vittellus 

878/EGI/FRI/M/ 11 

879/EGJ/FRI/M/ " 

880/EGK/FRI/M/O .lectus 
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881/EGL/FRI/M/O .ramosellus 
882/EGM/FRI/F/O .philpotti 
883/EGN/FRI/M/O .enchophorus 

884/EGO/FRI/M/O. crenaeus 

885/EGP/FRI/�T .notabilis 
886/�GQ/FRI/M/T .gorgopis 
887/EGR/FRI/M/ " 

888/EGS/FRI/M/T .notabilis 
889/E�r/FRI/M/T .gorgopis 

890/EGU/FRI/M/ 11  

891/EGV/FRI/M/ 11  

892/EGW/FRI/M/T .notabilis 
. 89 3/EGX/FRI/M/ " 

894/EGY/FRI/M/T .gorgopis 
895/EGZ/FRI/M/T .notabilis 
896/FGA/FRI/M/T .gorgopis 
897/FGB/FRI/M/ " 

898/FGC/DM/F/G .acerella 

899/FGD/DM/M/ " 

900/FGE/DM/M/K.electilis . 

901/FGF/DM/F/P. strophea 
902/FGG/DM/M/G .petraula 
903/FGH/DM/F/G. leucophthalma 
904/FGI/LCfi�/O .abditus 
905/FGJ/CM/M/O . simplex 

906 .FG�CM/M/O .abditus 
907/FGL/CM/M/O . ordishi 

908/FGM/CM/M/O .lewisi 

909/FGN/CM/M/ " 

91 0/FGO/CM/M/ 
91 1/FGP/LC/M/ 

" 
" 

91 2/FGQ/GC/F/O . simplex 

9 1 3/FGR/GC/F/ " 

914/FGS/FRI/M/A .malacelloides 

91 5/FGT/CM/M/O .lewisi 

91 6/FGU/CM/M/O .abditus 
91 7/FGV/CM/M/O .lewisi 
91 8/FGW/CM/M/O .abditus 
91 9/FVX/CM/M/ " 

920/FGY/CM/M/O . simplex 

921/FGZ/CM/M/O . lewisi 

922/GGA/ED/M/O . ordishi 
923/GGB/ED/M/ " 

924/GGC/ED/M/ 11 

925/GGD/ED/M/O . abditus 

926/GGE/ED/M/ " 

927/GGF/ED/M/ 11 

928/GGG/ED/F/O .melitastes 

929/GGH/ED/M/O . crenaeus 

930/GGI/ED/M/ " 

931/GGJ/ED/M/ 

932/GG�ED/M/ 

" 

" 

933/GGL/ED/M/O . lewisi 

934/GGM/ED/M/O . simplex 
935/GGN/ED/M/O .heteraulus 
936/GGO/ED/M/O . lewisi 
937/GGP/ED/M/ " 

938/GGQ/ED/M/ " 

939/GGR/ED/M/ " 

940/GGS/ED/M/0 .ab.di tus 

941/GGT/ED/M/O . simplex 
942/GGU/ED/M/ " 

943/GGV/ED/M/ 
944/GGW/ED/M/ 

" 
" 

945/GGX/ED/M/O . ordishi 

946/GGY/E'D/M/0 . simplex 

947/GGZ/ED/M/O . lewisi 

948/HGA/ED/M/�. " 

949/HGB/ED/M/ 11 

950/HGC/ED/M/ " 

951/HGD/ED/M/O . ordishi 
952/HGE/ED/M/O . lewisi 

953/HGF/ED/M/ " 

954/HGG/ED/F/ 11 

955/HGH/ED/M/T .glaucophanes 

956/GHI/ED/ /Fyraustine 

957/HGJ/ED/M/O . aethonellus 
958/HGK/ED/M/O . catacaustus 

959/HGL/DM/F/P. lepidella 
960/HGM/DM/F/T .glau�ophanes 
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961IHGNIDMIFIP.holanthes 

962IHGOIDMIFIT . gorgopis 

963IHGPIDMIFIP.leucoxantha 
964IHGQ/FRIIFjP.metaQifera 

965IHGRIFRIIFIT .notabilis 

966IHGSIFRIIFIP.pyrsophanes 

967lijGTIFRIIFIT . gorgopis 
968IHGUIFRIIFIT . notabilis 
969IHGVIDM/FIP.parorma 

970IHGWIDMIFIP. epiphaea 
971IHGXIDMIFIP. elaina 
972IHGYIFRIIFIP. gurri 
973IHGZIDMIFIP.helioctypa 
974IIGAIDMIFIP.auriscriptella 

975IIGBIDM/MIG.petraula 
976IIGCIDMIFIP.harmonica 
977IIGDIDMIF/ " 

978IIGEIFRIIFIP. selenaea 

979IIGFIFRIIFIP. interrupta 
980IIGGIDM/FIP.bipunctella 
981IIGH/DMIFIG .acerella 

982IIGIICMIMIP. scaphodes 
983IIGJIDM/FIG.leucophthalma 

984-IIGK/DMIMI 11 

985IIGLIDMIFIO . scoparioides 

986IIGMIDMIFI " 

987IALAIDMIM/P. elaina 

988IALBIDMIMI 11 

989I�CIDMIMI " 

990IALDIDMIFI " 

991IALEIDMIFI 11 

992/ALFIFRI/FI 11  

9�3IALGIDMIFIP.holanthes 
994/ALH/DM/M/P. bip�nctella 
995IALIIDMIFI " 

996IALJIDMIMI 11 

997IALK/DMIFIP.lepidella 
998IALLIDMIMIP. leucoxantha 
999IALMIDMIMI 11 

1 000IALNIDMIMIP.holanthes 

1 001 I ALOIDMIMIP .e,piphaea 

1 002IALPIDMIFIP. lepidella 

1 003IALQ/DMIMIP.auriscriptella 
1 004/ALR/DMIFIP.epiphaea 

1 005IALS/EDIMIP.harmonica 
1 006IALTIDMIMIP.pyrsophanes 

1 007IALUIDMIMif!·chrYsocpyta 

1 008IALVIDMIMIP.helioctypa 
1 0091 ALWIDMIF,l 11  

1 01 0IALXIDMIMIP. auriscriptella 
1 01 1 I AL YIDMIMI " 

1 01 21 ALZI AMIMIO . ordishi 
1 01 3IBLAIAM/FI " 

1 014IBLBI AM IF I 11 

1 01 5IBLCIDMIMIP.harmonica 

1 01 6IBLDIFRI/MIT . glaucophanes 

1 01 7 IBLEIFRIIF I " 

1 01 8IBLF IFRIIMI 11  

1 01 9IBLGIFRIIFI 11 

1 020IBLH/AMIFIP. selenaea 

1 021IBLIIAMIFIP.parorma 

1 022IBLJIAMIFIP.pyrsophanes 
1 023IBLK/AMIFIP. interrupta 

1 024/BLLIAMIFIP.metruiifera 
1 025IBU4IAMIFIP.microdora 
1 026/BLNIAMIFIP. chr,ysochyta 
1 027IBLO/AMIMIP.planetopa 

1 028/BLPIAMIMI " 

1 029/BLQ/AMIFIP.harmonica 

1 030IBLR/AMIFIP.leucoxantha 

1 031IBLSIDMIFIP.ephiphaea 
1 032/BLTIDMIFIP. elaina 

1 033IBLUIDMIFI 11  

1 034IBLVIAMIFIG.petraula 
1 035/BLW/DM/M/ 11 

1 036IBLXIDMIMIP. strophea 

1 037/BLY/AMIFI 11 

1 038IBLZIDMIFIP.elaina 
1 039IBMAIFRIIFIP. selenaea 

1 040/BMBIDCIMIO . simplex 
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1 041/BMC/DC/M/O . simplex 

1 042/BMD/DC/M/ " 

1 043/BME/AM/F/P. strophea 
1 �/BMF/FRI/M/T . gorgopis 

1 045/BMG/FRI/F/ " 

1 046/BMH/FRI/M/T . notabilis 
1 04-7/BMI/FRI/F/ " 

1 048/BMJ/DM/M/T .trapezitis 

1 049/BMK/CIVF/ 11 

1 050/BML/FRI/M/G .acerella 
1 051 /BMM/FRI/F I " 

1 052/BMN/ANC/M/P. ochracealis 

1 053/BMO/�C/ /Fyralid 

1 054/BMP/ANC/M/T .pentadactyla 
1 055/BMQ/ANC/M/H.pedionoma 

1 056/B�ANC/M/E . ocelleus 

1 057/BMS/ANC/M/Anaclustis 
1 058/BMT/ANC/M/A.malecelloides 

1 059/BMU/ANC/F/ culladia 

1 060/BMV/BMH/F/P. scaphodes 

1 061/BMW/NMV/M/G. graminella 
1 062/BMX/NMV/F/G.pleniferella 
1 063/BMY/NMV/F/C . lativittalis 
1 064/BMZ/NMV/M/G .panselenella 
1 065/BNA/AMS/F/G. cuneiferellus 

1 066/BNB/AMS/M/T . callixutha 
1 067/BNC/AMs/F/ " 

1 068/BND/AMS/F/ 11  

1 069/BNE/DC/M/O . crenaeus 
1 070/BNF/DC/M/O . simplex 
1 071/BNG/DC/M/T . crenaeus 
1 072/AQA/FRI/F/T .gorgopis 
1 073/AQB/FRI/F/ " 

1 074/AQC/FRI/F/T .glaucophanes 

1 075/AQD/FRI/F/T .gorgopis 

1 076/AQE/MC/F/O . angustipennis 
1 077/AQF/MC/F/O . flexuosellus 

1 078/AQG:/MC/F/O . enchophorus 

1 079/AQH/DM/F/P. lepidella 
1 080/AQI/MC/F/S . philerga 
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