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GG COUNTING TECHNIQUE.

The procedure adopted followed closgely the method out-
lined by sStoll (¥4).

Dung samples were removed from the rectum of lambs with
the finger and placed in either numbered bottles or small
paper bags. In the laboratory, a cample of 5 gms. was
taken and placed in épecially prepared glass Jars marked to
75 cc. level, Water was poured in up to this mark. The
faeces from these lambs was almost invariably in the form of
firm, hard pellets, as would be expected from the nature of
thelr diet., It was necessary to squeeze the pellets of
dung between the fingers before plaéing them in the jar.
This broke the outer layer of mueus and thus allowed the
water to penetrate into the pellet. With this treatment,
and after soaking for one hour, the pellets usually disinte~
grated readily. Very refractory pellets had to be shaken
with small rubber corks. ’

The centrifugal had 4 tubes. Four of the numbered Jars
were placed on the table with the lowest number on the left
and highest on the right. Tys contents of the left hand
jar were assigned to the tube markedl and so on up to the
tube marked 4, ‘

On the table in front of the numbered bottles were
placed 8 slides, 2 to each bottia, These slides bore the
bottle number. This procedure is standard in the laboratory
and was rigidly adhered to in order thaﬁlthere be no con~
fuslion between samples.

After shaking the glaqs bottles to ensure uniform dis-
| tributioﬁ of faecal debris, 12 cc., of the solution of faeces
A.' was poured into the corresponding centrifuge tube, which was
marked to carry that volume, |

The centrifuge handle was then Burned at approximately
60 revolutions per minute. After the centrifuge had ceased

tb run, each tube was removed singly and the supernatant



fluld poured off by simply inverting the tuﬁe. The debris;
amounting to 1 - 3 ce. of faecal material, was invariably
11ghtly jammed in Ahe Bottom of ihe tubs.

Saturated salt solution of S.G.1,200 was used for the
final centrifuge. It was the custom to add to this enough
Lugol's lodine stain (4 gms. I residues, 6 gms. KI 200 cc.
Hp0) to tint the salt solution a light brown. This stained
the nematode eggs, rendering them a little more conspieuoﬁs.
Addition of Lugol's stain altered the 8.3, of the solution
slightly; more salt had to be added to bring the 5.G. back
to the correct figure., 8.G. meaaufements were taken with

a Twaddels No. 2 Hydrometer.

The tubes were half filled with salt solution and the
debris at the bottom loosened by shaking, care being taken
not to make too many bubbles in the process. The tubes
were then filled ﬁith salt solution, the final drops being
added with a pipette held Jjust above, but not touching, thﬁ
1iquid in the tubes. If the pipette 1s allowed to come in
contact with the fluid, it is likely that some faecal
material together with eggs may be lost.

Enough salt solution was added by this motho&, to make
the surface slightly concave. A sguare Né..a cover slip
was placed gently on top, and tapped slightly to make sure
it was resting firmly on the top of the tube. If the
£111ing had been performed correstly, a small bubble was
left under the cover=slip. The aim was to have a bubble
about 3 .or 4 mm. in diameter. Any change in size of this
bubble in centrifuging meant that a loss of fluid had
occurred and a start with a fresh sample had to be madé*

The centrifuge was then turned at the same rate as
before, particular care being taken to ensure that the
handle was turned evenly and smoothly« The centrifuge was
allowed to run down and the cover slips removed,immediatelj.
Two podnts had 4o Be chserved in dodig ¥ids. . Flreks 80
grasp the covér slip at =d jJacent and not at opposite corners,
since this latter method often meant that the cover was not

removed evenly and consequently some fluid was lost; secondly,



the cover slip must be removed with a quick snap to ensure
that the solution containing the egga.just underneath the
cover was removed as well.

The cover was placed on the slide éllotted it. A drop
or two of salt solution was agaln added to the tube and an=
other cover placed on top. The whole operation was then
repeated., }

The slides were examined under low power (60 diameters)
with the aid of a mechanical stage. The ocular had two
pleces of adhesive tepe placed on the outer side of the
lower lens in such a fashion that the field of view had
parallel upper and léwer sldes, Examination was customarily
made by comneneing at the top left hand corner and working
across to the right and back again. By working from the
top (or outer) side of the cover; it was possible to over-
come any error due to the slide being "pulled" rather than
"pushpd" by the mechanical stage.

The eggs float to the top of the s)@t solution and con-
sequently lie in the saﬁa plane as the alr bubbles. The
bubbles were therefore used to focus the mieroscope. Count-
ing was done with the ald of a small hand counter. The sum
of the eggé on both slides was ﬁultipliod by a faector to
bring the figure to a per gramme basis,

The factor for this work was calculated as follows:-

5 gms. dung in 75 cc. H20.
12 ¢c. sample of this taken.
Therefore, factor will be va7% ” ;§'. é
Total number of eggs x 5/4 = Number of eggs per gramme

of faeces,
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AP PENDTIX iI

FARCAL EGE COUNTS OF LAMBS USED IN MAIN
AND SUBSIDURARY EXPERIMENTS

(Samples collected 13th April, 1949)

Lees Glven as bthe Number nér Gram. of Faeceg

No. of Nemato- Strongy- Trichuris Cthers Tobal
Lamb  dirus loldes ovig
Specieg papillo-
sus
2 nil 2+5 -nll nil 25
4 5.0 1.25 nil - nil 6.25
6 Ts5 nil il nil 7.5
T TeH nil " il nil Teb
8 BsTH nll - nil nil BeTH
G 25 a5 nil nil 5.0
10 6,25 560 125 nil 12.5
14 5.0 nil nil nil 5.0
16 1.25 1.258 nil nil 2.5
18 1.25 nil nil nil 1.25
18 1:25 1.25 nil nil 265
2% nil 11.25 nil nill 11,25
24 - 15,00 - 5200 nil nil 20,00
25 nil nil nil nil nil
26 . 1.25 5e00 ! nil nil 6.25
g}p? 1 4»&3% ?:2«.%(3 { nil il ’ ﬁw?ﬁ
28 % 00 2 fy@ il . il r‘w ® Eﬁ@
29 BTH 1LT+50 nil BALY .. 21,00
30 7«50 1375 nil nil 21.35
BE nil @ 50 il Condl 2.50
) Le25 nil nil nil 1.25
Bl B8.75 nil nil nil 8.7T5
bl 11.25 L 25 ndl nil 12.50
%6 B TH 13,75 nil: " nil 1T .50
5T nil - onil nil Tndl nil
38 nil nil - nil nil nil
29 5400 12,580 nil nil 17.50
40 1.25 nil nil nil 1,25
41 250 nil nil nil 2,50
4o 2450 8.75 nil nil 11.25
473 nil 6.25 nil nil 6.25
b4 nil nil nil nil nil
48 250 375 nil nil 6.25
4 B TH 10,00 nil nil 13,75
40 1.25 nil nil nll 1.25
51 T 50 3LTH 1.25 nil 12.50
5o nil 1.25 nil nil 1.25




APPENDIX III

FAECAL EGG QQUNTS - SUBSIDIARY EXPERIMENT

(Samples collected 16th June, 1949)

e Glven ss the Number per (ramme

of Faeceg
No.of Stronsy- Nemato~ QIHERS TOTAL
Lamb loldes  dirus V
papillo- Bpeciss (%im@m&imm&)
m@}%ﬁ ’ C icrd vxg)

10 12.5 2,50 . 3.75 48-88)0stertagia ?
. ' 48-92)Tricho- 18,75
46-87 ystrongylus

23 %000, nil 6.25 85«46)0stertagla

- ‘ ‘ . 88«46y Trichom- 36,25
§5-48 ) strongylus
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AP PENDIZX IV.

WEIGHTS OF LAMBS USED IN THE MAIN SXPERIMENT
(Taken on Lith April, two days prior to infestation)
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BAERMANN'S APPARATUS.

Deviged by G, Basermann in 1917, 1t has been modified
by Cort (39 page 11), who used it in studies on hookworm
larvae in the soll., The mp@§w&k%& has also been used by
Scott (49~ page 433), in separating out small helminths
from the body organs of hosts.

It consists of a glass funnel almost filled with water
with the outlet closed by a pleee of rubber tubing with a
clamp, The dung is placed in a sleve which is in turn,

placed 1ln the fumnel with the water Jjust covering the faeces.

The water used is %@$ﬁi§{”&pﬁngim&ﬁ@$y 90%~ EQQ&F{E making
the larvas more m@ﬁivwkk They move slowly downward to the
botton of the fummel.

To remove the larvae, %h@'mi&mp is released gently
and the first few drops of water run into a emall dish.
This water willl contain the %&@&%ww‘wmmﬁww of the larvae.
In the laboratory, the §@mm@£% are gupported in o frame -

worlk, A small g

lass dish is placed beneath each fumnel to .

catch any drops which accldentally leak through.



APPERDIX VI,

SPECIAL CONTAINER FOR STUDYING LARGE NUMBERS
OF WORME UNDER LOW POWER BINOCULARS,

This container was designed by J.H. Tetley, Agrieultural
Zoology Depsritment, Messey Agricultural College. It consisted
of a rectangular dish of “"perspex" 15 cms long by 3 3 cme wide.
The bottom was f£iled out with a round file across the width of
the dish into a series of hollows, close together so that the
ridges between esch hollow were mhavp; The depth of the dish
to the bottom of each hollow was 1°1 cmsy to the top of each
ridge 08 cms.

"reprspex” was cut and filed to the above specifications
and glued together with glacial acetic amcid to which a little
acetone had been added.

When water contelning worms and ingesta was spread
along the dish, the s0lid matter lay in the hollows, and was
not displaced by movement of the dish in exemination for worms.
Therefore the danger of misging out any worms was substant-

ially reduced,




PPENDIX ’

The graphs in this Appendix (numbered from 1 to 75)
illustrate the distributions of the length of C. curticei
at different ages.

Means and standard deviations, unleia otherwise stated,

are expressed in millimetres.

The following table provides a key for the location
of the graphs.

No. of lamb. Age of population. No. of Graph.
. LD&T-:H";,

2 9 41, 42

L 5 13, 14

6 20 70, T4

z z 24
]

9 18 66, 67
10 7 25, 26
14 L 9, 10
16 L 11, 12
18 22 729 73
19 8 35
23 7 27, 28
2l 6 17, 18
25 9 45, 46, 47, 48
26 12 56, 57
27 22 Thy 75
28 6 19 20
29 18 68, 69
30 16 62, 63
32 2 L
33 16 64, 65
3 8 37s 38
35 5 15, 16

6 " 52y 53

7 6 21, 22
38 11 54y 55
39 3 6y 7
Lo 6 23, 24
L1 g 29, 30
L2 39, 4O
L3 N 7 31, 32
Ll 3 8
L6 1 3
b 2 5
b 10 50, 51
5 " 53, 59

L
52 14 60, 61
Infective larvae 0 1, 2
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In the following graphs numbered 76

to 83, are distributions of the length
of females, expressed in
terms of the number of ova per female.
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APPENDTIX IX.

Distribution of length of male
Cs curticei from Lamb 18, expressed
n terms of spicule colour. .
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APPBENDIX X,

SECTION A,
The following dats consists of the lengths of

C, curticel of different age groups.

Unless otherwise stated measurements are in milli-
metres, and were made with the micro-projector. The
decimal point has been left out in all wmillimetre measure-
ments to make for easier typing. Thus "098" and “7L0"
are 0.,96mms and 7.40mms respectively.

All measurements have been ranged in order from

lowest to highest.

EREATUM.
The terms "lamb" and "sheep" should be read as being
synonymous, a8 all animels were between six and twelve

months old. (8ee Text p. 30)
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Sheep 16 4 Days Male
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190 199 20
201 201
20
204
204
206

201
201
2011
204
204
206

201 201
201 201
201 201
204 204
206 ;
206

201 201
20l 201
201 204
204
206
206

201
201
204
204 204
206 206
206 206

208 208 208 208 208 208 208 208 208
208 208 208 210 210 210 210 210 210
210 210 212 212 212 212 212 2l5 215
215 215 215 216 217 217 217 2k 217
217 217 217 217 221 2e1 223 228 228

» .

6 Days. Female

4th stage.

141 151
199 199
208 208
212 212
215 215
217 217
219 219
{:}‘

136
199
206

212

188
201
208
215

193
204
210
215
215
. 219
219

193
204
212 212
215
215
219
219

197
204
212
215
217
219
219

197
206
elz
215
217
219
219

207 00%  P2% 29%  02% 226
226 ore 226 228 228 228
029 292G 2209 229 220 229
209 299 200 226 220 229
231 2371 231 231 2%l 231
2375 233 2375 255 2375 233 23%
237 PR 233 236 236 236 236
236 238 235 238 238 238 238
278 2%8 27 238 2390 230 239
ol . 240 240  2ho 241 2hk2 242
24% 246 247 247 24T 247 247 247
249 249 240 249 251 251 251 253

27k 299

260

260 260 344



Lamb 40 6 Days Males

4th stage.
162 168
186 186
193 195
197 197
201 201
206 206
208 210

173 179 179 179 179
188 188 190 190 190
197 197 197 197 197
199 199 199 201 20l
204 : 204 206 206
208 208 208 208
210 210 210 210

210 212 @12 2l2 212 212
212 212 215 215 215 215

215 217
217 2]

217
219

217 217 217
219 219 219

219 219 219 221 221
221 221 221 221

223 223 223 223

226 226 226

228 228 229

229 229

253 233
240 242

6 Days Females

1t 184 190 190 185 197
201 206 206 208 210
217 219 219 219 221
225 226 226 226 226

228 228 22¢ 228 228
228 228 228 228 231

271
253
238
240
b @A
2l ohdy
249 249
251 251

231 233 233 233
236 236 236
238 238 238
240 240 240
242 242 242
edr 247 247
249 249 249
251 251 251

2 255 255 255
258 258 258 258 258
260 260 2 262 262 262
2064 264 264 264 264 264
266 266 271 271 271 271

275

Yo [t

275




Lomb 10

4th Stage.

152
N
190
195
197
=201
204
206
208
2D8
210
e el
215
217

147

212

2351
236
238
240
2he
abldy
247
247
240
253
258
260
269
280

160
182
190
185
197
201
204
206

208 .

208
210
212
215
217
221
227

6

Lagb 10

4th Stage.,

150
217
206
251
236
238
240
o4l
247
247
249
253
255
258
260
264
269
280

166
184
193
195
197
ey
204
206
208
208
210
212
215
217
219
221
e
220

e
o ...:EQ“}

240

=51
236
238
240
242
pLYS
247
240
241
253
255
260
260
269

284

7 Days

175
186
195
197
199
20%
204
206
208
208
210
215
217
219
215
223
o]
231
249

247
249
251
253
255
260
262

27L

286

228

187
Pe
220
233
238
240
240
242
oh4d
247
249
251
253
255
260
262
266
273
288

Males.

2%%
255

177
190
195
197
2071
204
206
208
208
210
218
215
217
219
201
20

273

Females

201

225

229

o
238
240
240
eyl N
244
247
249
251
253
260
262
266
273

291

212
226
229
233
238
240
240
242
244
247
249
251
253
258
260
262
269
273

299

177
190
105
197
201
204
206
208
208
210
=212
215
217

219

et

B B

22
229
253
275

212
226
231
233
238
240
ahe
ohd
o4l
oh7
251,
253
258
260
264
269
273
BO6



Lamb 23 7 Days Maleg.

152 152
157 157
£ . : 50 160
60 160 160 160 160 160
162 162 162 162 162 162 162
162 162 162 162 164 164 164
164 164 164 164 164 166 166
166 166 166 166 168 168 168
‘ 7L 171 171 171 171 171
173 T3 173 173 173

rs 175 175 175
175 175 175 175
T 1T 17t 7T 179
79 179 182, 182 182
1

1

VT O
-3

o

P e :’%f; Ho
ek

-

DA AL OB e =

8 186 186 188
190 190 190 190
o7 197 197 197

O O Uralul
ol
4 =3
b
i e Ba S Bant
= 157 Wsh

¢ 199 201 204 206 208
a1 217 219 226 228 228
242 242 249

FPemales

o R R

9 179 1 182 128

184 184 184 186 186 '
A6 186 186 188 188 188
190 195 195 195 195 197 197

199 199 199 201 204 204 206
210 . 210 212 215 215 217 217

219 221 221 226 226 226 229

240 240 240 244 244 244 247

DF 251 25% 255 258 258 262 262

273 273 277 280 284 286 291

==

=

15n  ABz2 182 1852 185 185 155 157
K7 160 160 160 160 162 162 162 162
62 162 162 164 164 164 1864 164 164
G4 164 164 164 164 164 164 164 166
166 166 166 166 166 166 166 166 168
168 168 168 168 168 168 171 171 171
17 P00 T 0 S o TR o S o s T R S 4 T B
Iy TR N T i T N T & ST R N B 4
1 5 175 175 TS LTS 175 175 177
1 T 77 Y7 179 179 179 179
79 179 . 1 82
Re 184
36 1

.
e sl



e
221,
Lo Do

St G

229
251
233
236

2o

i

2

171
190
201
208
212
217
219
281
20%
226
200
231
255
236
240
244
255

233
236
240
249
258

H
s D
s

i,

175
180
204
210
212
217
%“; ’fﬁl
227

266

77
190
206
210
215
217
221
223
226
228
229
231

236

238
240
LY
240
262

Maleg

177
190
206
210
215
217
221

Tk
2

a2 D
226
229

23],

233
236

238 240
240 240
244 244
249 249
282 287

Pemalog

147
197
210
223
229
240
b dy
249

186
193
206
210
215
219
221
226
228
229
23l
236
236

150
166
197
212
226
231
236
2ho
o4l
251
253
255
258
263
266
273
282

288

186
195
206
210
215
219
223
228
231
231
236
238
240
240
24k

249

153
171
197
215
226
231
236
240
2ud
251
253
255
258
264
266
272
27%
282
291

264
266

-



116
192 -
208
219
221
6
229
236

253

153
197
215
219

[ Tatn)

e

219

507

22
229 231
238 238 2 : C 240 2

Fenales

T 7% 3 %

b |



Adultse

186
215
229
233
240
247
253

Lamb &8

186
217
229
236
240
249
253

4th Stage.

188
199
206
210
215
217
219
201
P26
208
STale!

o

QB‘{

P
&

-

Adults.

219
249
260
280
295

190
199
206
210
215
217
219
221
200

236

4th stage.

L5
200
221
233
238
240
247
251
25%
255
266
266
274
282

199
219
229
236
240
249
258

190 .

201
208
210
215
217
219
221
226
228
229
238

Lamb ‘8
228 236
249 251
262 262
282 282
205 295
330 370
106
218 215
22l @al
229 220
2373 253
288 2738
242 240
247 247
251 wisl
253 2535
255 255
260 260

266

273
284

269
273
288

199
221
231
236
242
251
260

195
201
208
210
215
217
219
221
226
228
229
239

238
253
262
284
295
330

8 Days

204
223
231

B g
256

244
251
260

195
201
208
210
215
217
219
221
226
228
231
240

204

DeB
231
296
244
251
261

195
201
208
212
215
219
219
223
226
228
231
242

8 Days

238
255
266
284
299
352

217
297F
229
233
240
242
247
251
253
255
262
269
273
317

240
255
269
286
299
354

217
2
231
2%6
240
244
27
251
255

258 «
2627

269
273
321

197
204
208
212
215
219
219
223
228
228
231

242

242
258
273
286
302
4k

217
206
251
236
240
a4
2409
251
255
258
262
269
277
339

Males
210 210
226 226
281 231

238
244
253

269

197
204

242
260
277
291
217
453

217
208
251
238
240
244
249
253
255
258
264
271

280

238
247
253
297

197
204

208 208
212 212
217 2217
219 219
219 221
bom 203
22 228
209 220
0% 933
253 B304
Females

249
260
277
291
21y

217
208
231
2748
240
24l
249
253
255
258
264
271
282

212
226
233
240
2487
253
3873

249
260
77
295
Boh

218
228
233
238
240
247
251
253
255
258
264
271

282

197
206
208
212
217
219

226
208
229
233



Adulte.,

204 208
231 =51,
240 242
247 249

Sheep 19

Adults.

251 266
299 306

4th Stage.
210 210

229  22¢
233 233
238 238

240 242

244 244
247 247
249 249
251 251
253 253
255 255
260 260
262 263
266 269

273 273
275 275

280 282
291 294

268
233
242
251

229
231
238

269
310

212

7y,
o

235

238

242 -

o4l
247
240
2hl
253
255
260
26%
269
e
275
282

297

212
233
242

253

190
197
204
208
210
212
215
217
219
221
221
2275
226
229
231

2ho

277
330

217
231
236
245

242

244

oUT
249
251
253
255
260
264
269
2735
276
284
308

212
236
244
255

190
199
204
208
210
21
215
3N
219
221
223

223

277
339

221
231
256
240
242
244
247
249
2R
253
255
260
264
269
273
e
284
LS

8 Days

21z
2386
244
262

280

223
231
236
240
244
244
247
249
251
255
257
261
264
274
273
277
284

219
238
244

262

195
199
204
208
210
olw
215
207
219
221
223
226
228
229
233

242

PO
~3
.

206
2
236
240
2hd
obF
247
249
253
255
258
262
264
271
273
277

282

Malew

221
238
244
275 280

o RO

I
Ll Ry
S DG

195 195
199 201
206 206
208 208
210 210
212 212
215 215
217 217
219 219

221 221
223 227%

6 226
229

20 229
233 2353

Females

201 293

226 226

233 233

- 236 238

240 240

244 244

247 247
247 249
249 251
253 253
255 255
258 258
262 262
264 264
271 . 271
275 275
277 277

286 286

223
240
244
282

E Wi
e

233
238
242
2hd4
247
249
251
253
255
258
262
266
272
275
280
288

275



8 Days Males

Adults.
275 ”8@ Q@ﬁ 295 299 310 310 317 BLT 319
A2L 21 Bl ﬁ“& Bk B06 328 Bo8 ROH BRO
330 33@ 330 532 335 335 5337 337 539 539

341 341 341 3%@ 348 348 350 350 352 354
357 357 359 361 361 361 363 363 365 368
370 372 376 381 383 383 383 384 390 392
302 206 298 402

175 T 188 204 21, 2273 2809 240 247 257,
?%ﬁ ﬁﬁl 251 25% 25 268 260 260 262 262
262 262 262 260 262 262 264 264 264 264
264 “6@ 266 266 266 266 269 271 T 271
@?l 9?3 271 «fl 273 273 273 273 273 275
275 275 275 277 77 277 277 277 277 277
§7? 7T D77 xaw 280 280 280 280 280 280
280 282 282 282 282 282 2@? @3@ 284 284
284 284 284 284 284 284 284 286 286 286
286 286 286 288 288 288 288 g@& 288 291
291 201 261 201 2073 2075 2078 297 2973 ?}3
293 295 | 295 295 205 296 206 297 299 299
290 209 299 B2 B0e Ao4 304 306 B06 308
BL0 %1% BLE w41 %61 .

8 Days Femalesa

Adults.

31LE 326 335 343 354 357 359 363 263 370
370 374 BT6 BT9 379 383 383 383 385 387
20 Q2 3094 396 308 308 398 405 405 407
408 412 412 414 414 &16 416 416 416 418
420 4285 425 4285 425 427 436 438 438 440
440 442 445 447 449 5073 595

4th Stege.

177 184 188 197 212 219 231 242 251 255
260 260 262 264 266 269 269 271 271 273
273 273 27% 277 27t °TTT 280 280 282 282 -
282 282 284 286 286 288  29% 29% 29% 293
293 295 295 297 299 299 362 plel} 306 306
308 %08 308 310 313 313 315 315 315 315
315 317 ALY 319 319 319 319 319 519 321
321 321 324 324 3286 328 328 328 328 328
326 33C 0 O3B0 3320 335 335 3B5 0 335 335 335

335 337 ﬁﬁ?i'yyz? 339 339 339 330 343 343
)aa 346 348 350 350 350 350 352 357 357
363 365 374 376 379 379 383 383 383 385
385 387 304 Fo4 396 401 409 412 412 423
qor 4o 440 449 453 459 468 A70 479 545



Adults.

193
215

206
217
2273

5y
cf &

240
251
271

4th Inster.

182
195
199
204
208
208
210
212

Adulta.

173
253
271
284
308

33T

184
195
199
204
208
208
210
212
217
219
221
206
251
aldy

Sheep 42

212

253
271
284
310
350

A4th Stage.

1%4
217
229
251
242
ohd
DUT
251

136
219
253
240
242
244
249
257
251
255
262
269
284

186
195
201
204
208
208
218
212
217
219
206
233
247

228
253
7L
284
RO
354

175
219
289
233
abe

244
249
251
253
255
269
201

208

217

ey

e 03
2o
240
251
275

229
259
273
28€
315

208
219
cew
240
253

186
197
201

- 206

209
21¢
212
215
219

el

o £

223
228
236
262

210
210
2731
247

o fotg, i
e i)

8 Days

231

260

273
288
324

204
221
229
236
240
242
24l
249
251
25%
26¢
262
7L

240
260
273
288
%26

206
PE1
220
236
240
ohd
244
249
=l
253
260
264
LY

219
226
247

L Y
202

188
197
201,
206
208
@10
2ie
215
219
201
223
238

240
260
273
293
528

Males

2h9

262

19
197
201
206
208
210
212
217
219
221
223
THD

ol

238

212

249

264

193
197
201
208
208
210
217
219
221
Ry

o 8502

238

Females

244
264
27
205

328

210
203
251
238
ahp
244,
247
251
251
266
27%

247
266
284
297

352

212
231
238
244
247
251
251
255
262
266
273

215
200
229
238
251
264

193
197
204
208
208
210
212
217
219
221
226
2hL

238

249
271
284
302
3352

212
206
2%
242
ol
247
251
251
255
266
273



9 Days Male

210

] 25 255 277

280 288 201 295

2907 BO2 304 BO4
o

306

3
:%
3
o

i
2

35 3 235 337
27 3 339 339

d il s ol sl
e

22 3 shy 3k
; "%égiﬁ e j} 6 3 ﬁb
220 29 350 350
222 232 354 354
2 22 357 359
3

Oy
O =1k

363 363
3712 374

361
370

Jre 30 3T

2% S

37 37 376 37 376 ICE1,
28 381 38L 361 383 383
% A s kil 3
385 387 387 387 390 390
592 392 392 392 394 403 403
208 210 225 223 228 229 236
Sheep 2 9 Days Feomale

310 BLA 315 317 BL7
352 357 357 361 361
3T0 370 372 372 376

T
P

433 431 431
438 438 438
442 H42 445
44tg 4ig 449
451 451 451
459 459 459
463 468 468
vrh 4Th ATT 47T
185 485 490 494

383 383 383 385
392 394 394 394
)4 401 03 405 405 407
407 409 488 400 409 412
h12 414 414 414 416 416
47 418 418  hde2o 420
42 / 427 427 427

5

-
g
-

0 OV -1 0
B
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R
-3

fom B
B>
Fon
e
=g 3

»
e
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TuH M

(=i
e B
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Adulbe,

hth Stage.

ST b
L v

oddy
258
264

275
288

188

oo

228
wddy
258
264

306
213
L7
32l
328
337
350
361

2.Rayse

i
228

240
258
262
273
282
205

i

228
240
258
262
275
284
295
207
304

513

Males

238
252
260
269
280
293
295
o2
306
310
313
319
B4
328
B41
354
368

206 217 219
251 255 233

249 249 251

Fennles

206 217 219

238
253
260
271
282
20738
205
302
306
310
315
319
Rl
B30
w4l
354
268

oy

233
253

251
260
266
277
291
295

2299

206
310
313
319
LYl
329
B4
B354
368

221



Male
FEt ]

229
236

240
249
260

il

255
262
266
271
275
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286
295 295
302 302
313 315

179 1ve 17 184 190
197 199 199 201 204
206 206 206 208 210
219 219 231 235 236
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]
o

Faemn lag

S
et
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1% 313 315
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2
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Ll ot
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L
e

O
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©

326 326 326 326 328
332 332 335 337 337
342 343 343 343 343
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374 379 381 381 387
407 416 442

132 143 43 143 145 145 145 145
147 150 155 157 162 162 . 164 164
5 168 175 177 184 186 186 188

190 . 201 206 206 208 210

212 219 221 223, 226 226 228
228 231 231 231 233 23 240 240
249 249 253 253



Lanb 25 wWashinge®
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4th Stage.,

136 145 &
188 193 19
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Adults.
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gheep 49 9 Days gexeg Undifferentiated,

4th Stage.
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Adults.

266
295
306
217
326
330
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304 ‘04
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B8 %28
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Sheep 36 11 Days Males
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Lamb 26

Adults.
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Females

296
470
488
5L4
540
591
602
616
625
634
645
658
671
685
698
T20
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374
392
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429
436
449
466
&7
482
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501
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S14
518
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543
565
593
506
616
627
634
647
658
671
685
T02
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Sheep 51 14 Daye Males
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APPENDTIZX

ERA LUCIDA TABLE.

y
o

This table was used to transpose fractions of & whole
revolution of the meassuring wheel into microns,
The clrecunference of the wheel was divided into thirty-

five b

the - One complete revolution was eguivaline, at the

ificatlon used, to 100u, and each 35th part of the clr-

cumference to 2.86u.

No. of Bauivalent in YWo. of
Diviglons. lerons to  Divisions
st Whole
Kumbep

Zii?;
6
3 9
11
14
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fod
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.
%35 =

) b A0 0o~ O
.
Lo

g Lo
L 29 77
L %l 80
12 3k 83
b d

5 43
&

od el ot o et
&

3
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%,é:;

%"“ﬁ
@&é
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AP PENDIX KILE

From whiech the loglstlic scustlion
was constructed.



MALE FEMALE.

AGE DATA FITTED DATA FITTED

n
g

Mean Balle Mean Mean Holks Hean

1 «T59 a§$$ . 686 <759 ~O41 685
2 S726  .052 764 726 .052 761
993 L157 .97

57

+146 1.3

.993  L157  1.074

s
L5

* |

L=
fon
£
S
{Z.}
o
ol

] 13435 156 1.418

i
[
a

TO5 + 181 L.788 1.845 282 Lo

&

|

L 1.951
6 2.053 »193 2.027 2.303 « 274 2.292

3
e
P,
£h
&

16% . 280 2. 120 20427 LA02 2,432

oo
o

2o 163 . 164 2150 24875 0 246 2. 479

8 2,360 217 2.480 2.840 45 B, 535
9 3.060  JATO  3.07T9  A27T  J57A 4,219
10 3,520 »390 3,630 4 450 510 4.827
11 4,005 o5 4.089 4,890 « 570 5.326

30 4,443 5.830  1.020 5,711

14 4,980 536 4,872 6. 535 o759 6.191

16 5,005  J410  5.066 6.185  .518  6.421

L7

In computing these mesns, sheep nunmbers 23 (day 7)

) v!v . oy 100 4 o Y - o Y EL WY
34 (day 8) and 49 (day 9) were omitted.
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THE DETERMINATION OF ERRORS IN DRAWING AND MEASUREMENT

Tables

Using the licro Projector.

All HMeasurements in Hillimetres.

Lth STAGE LARVAE

showing Ten Successive Measurements of Nine Worms

Worm TINMES OF MEASURENMENTS
Hos ) .

A B c D i F G H I J
1217 212 215 210 212 219 242 208 219 217
2 460 162 153 46L 157 164 16L 166 184 16l
3 475 168 477 175 475 168 175 171 179 166
L o173 168 168 175 6L 166 175 162 168 474
5 462 164 457 464 160 160  16h 162  46L 166
6 199 206 204 20h 201 206 210 208 199 195
7 4182 175 175 179 482 186 186 190  18L 184
8 201 208 201 217 201 199 190 212 210 208
9 212 224 219 226 223 20, 228 223 229 224

ADULT WORNS
Worm TIMES OF MEASURRMENTS
Hos

A B ¢ D E F G i} I J
1 558 5eL7 5460 5°67 569 5e5l 5467 554 573 5¢73
2 Le9h Le92 5°01 Le90 5403 5:03 4«92 5-05 507 5-01
3 593 5498 600 5-98 6+12 604 6°00 582 6-0L 599
L 7«53 762 7-55 T+55 T7+57 T7+53 7T+*55 757 753 7+53
5 518 5416 521 5427 5+25 5:23 5429 5-18 5eL3 5029
6 Le68 4+66 Le70 L+63 Len9 Le7h LeT72 470 Le68 Le63
7 Le29 Le18 Le23 Le38 Le27 U-23 Le31 Lel2 4-51 Le27
8 Le7h 459 Le66 LeB8 Le66 loTh 466 LeT2 Le63 L-T7
9 heh2 Le3h Lel2 Le38 Lel2 Le38 Leh2 Le31 Lel9 Lol




Table showing Ten Successive lMeasurement of Seven Worms
Using the Cameralucida.

€ 4 8
Worm TINES OF MEASUREMENT
Nos
A B & D E F & H X
1 766 786 774 TIT 169 769 T8O 777 780
2 791 789 797 786 791 786 79 79 7%
3 749 '6f66 757 751 763 711 763 763 769
L, 689 o 691 671 680 686 671 683 686
5 686 683 686 680 680 683 680 BT 677
6 669 669 660 657 671 660 654 669 663
7 79 786 780 783 786 786 783 791 780




Table showing a Series of lMeasurements made from the

gsame drawing Using the Miers Projector.

Lengths in Millimetres.

ADULTS
Measurement Measurement made from:

Noe. ' End A End B ]
1 L»90

2 14~85

2 L+90

L Ly=92

5 490

6 1,88

7 488

8 1L-88

9 L-83
10 %4+90
4 L«90

i2 1«85

4th STAGE LARVAE

iorm
O

TIMES OF MEASUREMENTS

JA B c D B P

H I

G J
1 8 208 210 268 208 208 208 26 290 240
2 208 210 210 210 208 208 208 208 208 208

Measurements form same drawing using Camera Luclda.

Lengths in Microns.
NFECTI VAR

ﬂorm TINES OF MEASUREMENTS

Qe

A B c D B P G H I J
1 619 616 629 616 619 614 614 619 616 61k
2 12 ety ofh 6 619 B 6219 621 614 6%




APPENDIX XIV

ANALYSES OF VARIANCE.

TABLE 1
Source Sum of squares df Mean square F 5% 8ig.
Worms Led214 8 5152 2,07 888
Times « 0451 9 « 0050 1.6 2.01
Error + 2155 i + 0030
TOTAL L. 3820 9

TABLE 2
Source Sum of sguares ar Mean sguare
Between worms  L.1214 8
Within worms « 2606 81 « 0032
TOTAL lie 3820 89
Source Sum of squareces df  Mean square F 5% sig.
Worms 83, 2099 8 10,4012 22130 2.07 588
Times « 0879 9 . 0098 2.08 2,01 8
Error . 3386 72 0047
TOTAL 83s 6364 89
Source Sum of squares at Mean square
Between worms 83,2099 8
Error . L1265 81
TOTAL 8346364 89

TABLE 5
Source Sum of squares df Mean square F 5% Sig.
Worms 18482440 6 30804, 0 L4OLe5 2,28 888
Tames 6854 9 76616 2007 2406 8
Error 1949.5 83 36.78
Total 18745849 68



