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BIOLOGICAL STUDIES ON CERTAIH-SPECIES OF BRITISH PHALANGIDA 
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were cg_ne< "> c r v e s t ­

ep i d e r , L a c i n i u s e p h l p p i i a t u s (G. L« Koch), E i t o p u s i n o r i o 

( F a b r * ) , Nemastoma l u ^ u b r e ( M u l l . ) ? Q d i e l l u s pa l p l n p - i r t s 

( H e r b s t ) , O l i g f l o p h u s agreatis (Meade) and O l i g o l o p h u s 

t r i d e n s (G. L» Koch,} The o n l y comparable s t u d y i s t h a t 

o f Todd (1949, J o u r n a l o f A n i m a l Ecology, 18, 209-29) whose 

f i n d i n g s were, i n g e n e r a l , r e s t r i c t e d t o a d u l t h a r v e s t -

s p i d e r s : hence i n t h e p r e s e n t s t u d y many o f Todd's ideas, 

were extended t o j u v e n i l e s . 

I n i t i a l l y a method of" d e t e r m i n i n g t h e v a r i o u s l i f e 

stages ( i n s t a r s ) , "based on t h e femur l e n g t h o f the second 

w a i t i n g l e g , was f o u n d f o r each o f t h e above s p e c i e s . 

Using t h i s i n f o r m a t i o n t he course o f seasonal development 

o f each s p e c i e s was f o l l o w e d i n d e t a i l : i t was a l s o f o u n d 

t h a t , w h i l e a l l i n s t a r s o f L. e p h l p p i a t u s , N« l u g u b r e , 

0. p a l p i n a l i s and Q. t r i d e n s were e x c l u s i v e l y ground d w e l l i n g 

i n h a b i t , an e x t e n s i o n o f range f r o m t he ground l a y e r i n t o 

t h e shrub l a y e r and t r e e canopy o c c u r r e d i n t h e p e n u l t i m a t e 

and f i n a l i n s t a r s o f M..„ M o r i a and Q„ a g r e s t l s . Most o f 



t i i e i n t e r s t r a t a l movement .was r e s t r i c t e d , t o .the p e r i o d 

"between dusk and m i d n i g h t . 

To f i n d t h e cause o f t h e v e r t i c a l m i g r a t i o n t h e s e ; f i n d i n g s 

were compared w i t h t h e r e s u l t s o f l a b o r a t o r y s t u d i e s on 

te m p e r a t u r e and r e l a t i v e h u m i d i t y pi*ef erenda, r e s i s t a n c e 

t o d e s s i c a t i o n and l o c o m o t o r a c t i v i t y p a t t e r n s , and w i t h 

m i c r o c l i m a t e measurements made i n t h e f i e l d . I t became c l e a r 

t h a t , a l t h o u g h v e r y c l o s e l y a s s o c i a t e d , seasonal m i g r a t i o n 

s h o u l d he c o n s i d e r e d s e p a r a t e l y f r o m d i e l m i g r a t i o n * The 

fo r m e r was caused Toy endogenous f a c t o r s p r o b a b l y a s s o c i a t e d 

w i t h r e p r o d u c t i o n and n o t by any change i n t h e p h y s i c a l 

c o n d i t i o n s a f f e c t i n g t h e v a r i o u s i n s t a r s . The l a t t e r was 

' t r i g g e r e d ' by t h e l o s s o f l i g h t a t dusk, b u t was not 

n e c e s s a r i l y caused by the i n c r e a s e i n t h e i n t e n s i t y o f 

l o c o m o t o r a c t i v i t y r e s u l t i n g f r o m t h i s l o s s . 
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1 INTRODUCTION 



1 ' INTRODUCTION 

Todd (1949) o u t l i n e d , t h e s e a s o n a l development o f 

n i n e t e e n o f t h e twenty-one hnown s p e c i e s o f B r i t i s h 

harvest™spider, n o t e d a v e r t i c a l m i g r a t i o n i n c e r t a i n 

s p e c i e s from, one m i c r o h a b i t a t t o another d u r i n g t h e 

course o f a s i n g l e l i f e h i s t o r y and c o r r e l a t e d l a b o r a t o r y 

d e t e r m i n e d t e m p e r a t u r e and r e l a t i v e h u m i d i t y p r e f e r e n d a 

o f a d u l t s w i t h t h e observed t e m p e r a t u r e and h u m i d i t y 

c o n d i t i o n s o f t h e i r normal h a b i t a t . 

The p r e s e n t s t u d y on six: s p e c i e s o f h a r v e s t - s p i d e r 

f r o m the N o r t h o f England i s a r e - e x a m i n a t i o n and 

e x t e n s i o n ! of Todd's, i d e a s . P a r t i c u l a r a t t e n t i o n has 

been p a i d to: 

1 . The s e a s o n a l development o f each o f t h e s p e c i e s , 

L a c i n i u s e p h i p p i a t u s (C. L . K o c h ) , M i t p p u s morio ( F a h r * ) , 

Nemastoma l u g u b r e ( M u l l . ) , Q d i e l l u s p a l p i n a l i s (Herb s t ) , 

O l i g o l o p h u s a g r e s t i s (Meade) and. O l i g o l o p h u s t r i d e n s 

(G. L . Koch.). 

S» Seasonal, changes i n p o p u l a t i o n d e n s i t y and d r y 

w e i g h t o f a l l t h e s p e c i e s s t u d i e d , 

5* V e r t i c a l m i g r a t i o n of the d i f f e r e n t l i f e stages 

of M» .morio and 0, a.grestis» 

4, The r e l a t i o n s h i p , f o r each l i f e s t a g e o f L. e p h i p p i a t u s 

M. m o r i o , 0. a g r e s t i s . and 0. tr i . d e n s t i between f i e l d 
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c o n d i t i o n s and l a b o r a t o r y determined: 

(a) Temperature and h u m i d i t y p r e f e r e n d a . 

(b) S u r v i v a l t i m e s a t d i f f e r e n t t e m p e r a t u r e s and h u m i d i t i e s . 

( c ) 24 h o u r l y p a t t e r n s o f l o c o m o t o r a c t i v i t y . 

No means o f s e p a r a t i n g t h e d i f f e r e n t l i f e s tages 

( i n s t a r s ) o f B r i t i s h h a r v e s t - s p i d e r s has heen published; 

t h u s b e f o r e any o f t h e d e t a i l e d studies, o u t l i n e d above 

c o u l d he made, i t was necessary t o f i n d methods f ^ o r 

i d e n t i f y i n g t h e d i f f e r e n t i n s t a r s * T h i s s t u d y forms, 

t h e s u b j e c t m a t t e r o f S e c t i o n I T • 

I n t h e subsequent S e c t i o n s , an account i s g i v e n o f 

f i e l d and l a b o r a t o r y s t u d i e s c a r r i e d out f r o m 1958 t o 

1960 on t h e b a s i s o f t h e f i n d i n g s r e p o r t e d i n Section. I I , 

The s t u d i e s o f "both s e a s o n a l development ( S e c t i o n . I l l ) 

and f i e l d "behaviour ( S e c t i o n l Y a ) were t o have been c a r r i e d 

o u t i n Great H i g h 'Wood, Durham, h u t 'because o"*f impending 

t r e e f e l l i n g o p e r a t i o n s t h e "behaviour s t u d i e s were made 

in. Nannys Plantation.,. County Durham* 



DETERMINATION OF THE INSTARS 

OF SINGLE SPECIES 
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I I BITERMIMATIO! OF THE INVARS OF S-TFGLE QPKJIB8 

S e v e r a l keys f o r t h e determination o f the B r i t i s h 

specie© o f h a r v e s t - s p i d e r were produced between "JR90 

and 1948, and t h a t by Todd (1948) was used i n the. 

p r e s e n t s t u d y . Mo means of I d e n t i f y i n g the d i f f e r e n t 

i n s t a r s o f any o f t h e B r i t i s h species has been ptiblished, 

and an account i s now g i v e n of a method o f i u s t a r 

d e t e r m i n a t i o n f o r each o f t h e following s p e c i e s ; 

Laednius e p h i p p i a t u s N 

Ml.toptis morio 

O d i e l l u s D a l i > i n a l i s \ Fani l y PE AJJANGITDAE 
u b - f m u l y 01 JGOLOPFINAE Oliscolopims a g r e s t i o 

piigolophus. t r i d e n J 
Keroast oma.. lugub r e (F ami l y HEMASTOMA.TIDAE) 
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1 , M a t e r i a l and methods 

M a t e r i a l was c o l l e c t e d throughout. 1958' and 1959 

from Great H i g h Wood, Durham ( d e s c r i b e d i n Section. I I T ) 

and from f i e l d s . , , hedgerows and woodland i n t h e immediate 

v i c i n i t y of t h e U n i v e r s i t ; / Science L a b o r a t o r i e s , Durham 

C i t y . I n a d d i t i o n , specimens of the e a r l i e s t j u v e n i l e 

stages were o b t a i n e d f r o m eggs produced by a d u l t s o f 

known s p e c i e s .kept i n t h e l a b o r a t o r y a c c o r d i n g t o 

P h i l l i p s o n (.1960 a ) . 

Bo t h l a b o r a t o r y and f i e l d specimens were p r e s e r v e d 

in, 70%' a l c o h o l . U s i n g Todd's (1948) key, j u v e n i l e s 

of L. ephippiatus, M. .lugubre and 0. p a l p i n a l i s c o u l d 

be r e a d i l y i d e n t i f i e d , However, t h e e a r l i e s t stages 

of M. morio. 0. a g r e s t i s ond 0. t r i d e n s conld n o t be 

i d e n t i f i e d w i t h c e r t a i n t y , and b e f o r e a t t e m p t i n g to 

d e t e r m i n e the i n s t a r s o f each s p e c i e s , i t was necessary 

to f i n d means by which to recognise the e a r l y stages o f 

M. morio and t h e O l i g o l o p l i u s s p e c i e s . T h i s was done by 

comparing specimens r e a r e d i n t h e l a b o r a t o r y from eggs 

of known s p e c i e s with specimens o b t a i n e d from the f i e l d . 

The f i r s t a t t e m p t a t d e t e r m i n i n g i n s t a r s was made 

on M. m o r i o , o f which appr ossimately 100 specimens were 

examined i n d e t a i l . Various measurements were made by 

means of a micrometer eyepiece p r e v i o u s l y c a l i b r a t e d 
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against a scaled microscope s l i d e * A separate rec o r d 

sheet ( F i g * 1) was used f o r each specimen and the following 

f e a t u r e s were examined: 

Il9,§Z,,AeIk&t,h - the distance from the a n t e r i o r edge 
of the eephalothorax t o the t i p of the abdomen (Fig. 2a). 

'Eye distance' - the maximum w i d t h of the ocularium 
( F i g , 3D), 

Femur l e n g t h - the distance between the proximal 
and d i s t a l - ends of the femur (Fig® 2G) . 

Leg length - the- length of the l e g from, the proximal 
end o f the trochanter t o the-tip of the tarsus ( F i g . 2d). 

Tarsal * joints? - the number of jsegraents i n the 
tarsus (Pig, Se). 

Frequent l o s s of the ends o f the tared made "both 
l e g l e n g t h and t a r s a l ' j o i n t s ' u n satxsfactory characters. 
Body l e n g t h and 'eye distance' were too g r e a t l y i n f l u e n c e d 
"by shrinkage and d i s t o r t i o n , on p r e s e r v a t i o n t o he of any 
value. Femur l e n g t h was the most re'.1iahle character. 
The femur of the second walking leg was the e a s i e s t to 
p o s i t i o n , under the microscope f o r measurement, and f o r 
the main i n v e s t i g a t i o n of the i n s t a r s of M. morio only 
t h i s was- examined, 

i 

On the oasis of the work on M. morio, only the second 
femur was measured i n the other species* 
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1 Tarsus 
PEDIPALP 

(6 segments) 

A Tibia 

Chelicera Patella with apophysis 

TARSAL CLAW 

Femur PEDIPALP x 150 

1 
Trochanter A Trident 

of Spines 

Gland opening 

Coxa 

Trochanter 3a 3b 

Liobunum Oligolophus 

BASAL SEGMENT Femur 

\ CHELICERA x 23 

Patella 

WALKING LEG 4a Mitopus Tibia 
(7 »egments) DORSAL VIEW 

Metatarsus Oculanum 

4b Phalangium 

Tarsus 

Genital plate 

LATERAL VIEW 

Features used i n the determination of i n s t a r s . 
a = Body l e n g t h . b = 'Eye d i s t a n c e * . c = Femur length, 
d = Leg l e n g t h . e = T a r s a l ' j o i n t s ' . The fi g u r e i s 
reproduced from Todd (19 ^ 8 ) . 
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Results* 

(a) I d e n t i f i c a t i o n of the species. 

I t was discovered l a t e r t h a t each .species of the 
Sub-family Oligolophinae examined had seven i n s t a r s . 
However the f i r s t i n s t a r was so short-lived, t h a t from 
the point of view of i d e n t i f i c a t i o n of field'specimens 
i t need not he taken i n t o account,, 

That part of Todd's key which- dealis with the genera 
o f the Sub-family Oligolophinae i s reproduced "below* and 
the relevance of each taxonomie character t o the j u v e n i l e 

! 

stages from the second i n s t a r onwards i s given i n parentheses. 

1 (S) Femur of p a lp with conspicuous t u W r c l e s 

v e n t r a l l y 3 

( t u b e r c l e s present i n a l l juvenil} es of 
Odiellus and LaciBius, ranging i n number 
from two to f o u r i n the second, iris tar • t o 

2 (1) 
approximately twelve in. the sixtij. i n s t a r ) . 
Pemur of palp without conspicuous 

tubercles v e n t r a l l y 5 

(tubercle® absent i n a l l j u v e n i l i s of 
Mitopus and Oligolophus). 

3 (4) Coxa of l e g 1 math conspicuous t^hercle© 
ve n t r a l l y and without d i s t a l spur Odi e l l u s 



(tubercles present i n a l l juveniles, 
of 0 die l i t i s , ranging i n number from 
one or two i n the second instar to 
approximately twelve i n ' t h e s i x t h i n s t a r : 
d i s t a l spur absent, i n a l l j u v e n i l e s ) . 

4 t ( 5 ) Coxa of l e g 1 without conspicuous 
tubercles v e n t r a l l y and with d i s t a l 
spur •. Lacinius. 
( t u b e r c l e s absent i n a l l Lacinius .juveniles; 
d i s t a l spur always present, although 
very s h o r t i n the second'instar.) 

5 (6) Pore edge of prosoma w i t h t r i d e n t well 
defined. .................. Oligolophus. 
|Well defined t r i d e n t present i n t h i r d 
i n s t a r onwards; only a s i n g l e well 
defined central spine present im the 
second i n s t a r . ) 

6 (5) Fore edge of prosoma w i t h t r i d e n t i l l 
defined, represented by three small 
t u b e r c l e s * . .»* Mitopus 
(111 d e f i n e d t r i d e n t present in. t h i r d 
i n s t a r Wilt opus onwards; fore edge of 
prosoraa completely devoid o f • t u b e r c l e s 
in. the second i n s t a r . ) 
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Therefore to permit identification* of second i n s t a r 
Mitopus and Oligolophus. stages 5 and 6 should he 
modified.thus: 

•5 (6) Pore .edge of proBoma w i t h t r i d e n t well 
defined, or, i f a very smell specimen, 
with femur l e n g t h of second walking leg 
less- than 0-8 mm, and with a well defined 
s i n g l e c e n t r a l spine.................... Oligolophus 

6 (5) Fore edge of prosom© with t r i d e n t i l l 
defined,, represented hy three small 
tubercles, or, i f a very .small specimen, 
with femur l e n g t h of second walking l e g 
less than .0*8 mm and f o r e edge of prosomar 
completely devoid of tubercles or 
spines*........... Mitopus 

I n t h i s study one species each of Odiellus, Lacinius and 
Mitopus and two species of Oligolophus were inv o l v e d . 
The second, t h i r d , and f o u r t h i n s t a r s of 011 golophus a g r e s t i s 
and Oligplpphus t r l d e n s could not he s a t i s f a c t o r i l y 
separated hy the characters given hy Todd end a method 
which covers a l l ' ins~tars. i s given "below: 

1 (2) Pemur length, of second walking leg 
greater than 1*2 mm •... . 1 . . . . . . • ...... * 3 

2; (1) Pemur l e n g t h of second walking l e g l e s s 



I I 

5 (4) G e n i t a l p l a t e rounded. Tr i d e n t of 
spines i n : a s t r a i g h t l i n e (Todd's 
Pigs.. 7b and 11c.) 0.. trldens-

4 (5) G e n i t a l p l a t e with notch or dark mark* 
frid,ent of spines w i t h middle one 
i n advance of others (Todd's Figs. 
7a, 11a, lib.)•••••••»•«•••.••••-.•••• 0. a g r e s t i s 

5 (6) Ocularium, i n side view, w i t h two 
rows of two to f i v e tubercles or 
spine© each.borne' on a s l i g h t l y raised 
base, Reddish-brown body of stink 
gland, c l e a r l y v i s i b l e through dorsal 
body wall 0. tridens 

6 (5) Ocular ium, i n side view,, e i t h e r without 
t u b e r c l e s or spines or w i t h two rows-
of up t o four minute b r i s t l e s not 
"borne on a s l i g h t l y r a i s e d 'base. 
Body of s t i n k gland not v i s i b l e 
through dorsal body wall.-.............0. a g r e s t i s 

( D ) I d e n t i f i c a t i o n of the i n s t a r s of s i n g l e species. 

For each species, measurements of femur length of 
the second walking l e g are shown as frequency d i s t r i b u t i o n s 
e q u a l l y spaced t o represent each i n s t a r ( F i g s . 3 t o 8; 
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method a f t e r Ghent 1.956)* The upper and lower l i m i t s of 
femur length, f o r each i n s t a r are given i n Table 1. These 
l i m i t s were usually obvious f r o m examination. of the data;. 
However, i n eases of d i f f i c u l t y , the o r i g i n a l specimens 
were re-examined, account 'being taken of f e a t u r e s noted 
as c h a r a c t e r i s t i c , of but not n e c e s s a r i l y s p e c i f i c to a 
p a r t i c u l a r i n s t a r (for example body shape, body colour and 
number of t a r s a l segments) in deciding to which otage they 
should belong, 

I t can he seen from P.igs. ? to 8 t h a t the range of 
femur l e n g t h for the f i r s t i n s t a r i s only adequately 
represented i n the ease of M.tnorjo. Tr no species wss 
the i n s t a r (which, i s c h a r a c t e r i s e d by the possesion of a 
d i s t i n c t egg t o o t h on the fore edge of ihe prosome) ever 
found i n the f i e l d , the only specimen?; e v o i l e b l e heiing those 
obtained from eggs which hatched i n the laboratory. 

Approximately f i f t y eggs of each species except ?U 
lugubre were c a r e f u l l y observer* during the hatching p e r i o d . 
In. E, morio the f i r s t i n s t e r remained c l tr s i n or t o the egg 
s h e l l after emerging, and from t h i s poeitlon movJ ted into 
the second i n s t a r w i t h i n 10 t o ?0 minuter of botching. 
I n I . . ephlpp ,1 a t u si, 0, palp i n a l t s , 0. a g r e s t i c and 0. trjdenc 
the moult i n t o the second i n r t a r nearly always occured 
during emergence from the e$tr s h e l l , nntf only one f i r e t 
i n s t a r 0» tridens- and three f i r s t ' i n s t a r 0. agr-estis were 
obtained. . : ' 
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T'n h o t h T-« q r h i r f ' i a t . i i s ( F i g , <*) on<3 ?/. roorio ( F i g . 4) 
i t con be rep^ t h a t s l i g h t overlap o f ferm.tr l e n g t h of the 
p ?»(=>--, i n i t and a d u l t l u s t e r s occurr-, but the i n s t s r of 
s p e c i m e n s wi Mi i n t h i s r a n g e of 1 o v e r l i p nan he d e t e r m i n e d 

b y e x a m i n a t i o n o f the g e n i t a l o p e r c u l u m which i s o n l y open 

i n the adn.T t . Although any s i m i l a r o v e r l a p het?'een the 
^ a l l i e n i n e t s T R 'vould he d i f f i c u l t t o d e t e c t , a g e n e r a l 

c h e c k on t h e r e l i a b i l i t y of i n s f p r d e t e m i n a t i o n hy t h i s 
method TOR o a n n i e ^ out on 0, a g r e s t i s . ^he s e c o n d f e m u r 

1 ppgth of i n d i v i d u a l s p e c i m e n s wos n o t e d b e f o r e a n d a f t e r 
c m o u l t , and t h e l e n g t h s w e r e t h e n c o m p a r e d wi th t h e 

•PrecLuency ^ i n t r i b u t i o n of femur l e n g t h Cor tin's s p e c i e s . 

4 i n t o ! o f t h i r t y specimens o f the oeoond t o t h e f i f t h 

inst-.ar WPS l i g h t l y n n a p s t h e t j s e d wi t h e t h e r v a p o u r and t h e 

s e c o n d f e m u r measurer), Encb spec!men was t h e n kept i n a 
separate c o n t a i n e r i n t h e l a b o r a t o r y , \»ras f e d d o i l y , t h e n 

& D l e d v/.i t h e t h e r v a p o u r a few h o u r s a f t e r a m o u l t v;ao seen 

t o take p i gee. The same f e m u r was a g a i n measured® 

The r e s u l t s a r e i l l u s t r a t e d 1 i n Pig, 9, For e a c h 

s p e c i m e n examined, t h e f e m u r l e n g t h s b e f o r e an 6* a f t e r t h e 

men! t n r e shown, r e s p e c t i v e l y , h y t h e v e r t i c a l l i n e s t o t h e 

l e f t and r i g h t o f each a r r o w . The l i m i t s o f f e m u r l e n g t h 

per i n s t a r , b^eec" on the histogram, are i n d i c a t e d by the 
b r o k e n 1 in»c. Olenr.ly, i n moct cases, t h e observed 
i n c r e a s e i n f e m u r l e n g t h was i n agreement w i t h t h e s e l i m i t s . 

http://ferm.tr
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F i g . 9. Growth i n second femur length i n s i n g l e specimens of 
Oligolophus a g r e s t i s . The v e r t i c a l l i n e s to the l e f t 
and r i g h t of each arrow re p r e s e n t , r e s p e c t i v e l y , femur 
length of an i n d i v i d u a l before and a f t e r a moult. The 
histogram i s based on F i g . 7. 



I B F i g s . 3 t o 8 the mean second femur Lengths:- per 
i n s t a r are shown by points, placed at the same height above 
the j axes, A "broken lime i s d r a m through these p o i n t s , 
hut only i n M. morio (Pig. 4) i s i t extended back t o the 
mean, f o r the f i r s t , tastar. Prom i n s p e c t i o n of these l i n e s 
i t i s clear* t h a t growth i n femur l e n g t h was exponential 
r a t h e r than l i n e a r i n a l l species except jbf. lugubre ( P i g . 5 ) , 
This type of growth was confirmed "by p l o t t i n g femur l e n g t h 
per i n s t a r / a l o g a r i t h m i c scale ( F i g s , 10,, 11 -and 12) when:: 
a s t r a i g h t l i n e passed through n e a r l y a l l p o i n t a.' 
Ho?/everf i t can he seen t h a t i n M. morio (Wig, 10) the 
r a t e of femur l e n g t h increase between the f i r s t and second 
i n s t a r was g r e a t e r than t h a t occuring between sub sequent 
instar®. ' Thus, although " f i r s t ins+ar femur lengths could 
be estimated f o r the other specie? by e x t r a p o l a t i o n , i t i p 
questionable whether such estimates would he of any value. 

The inatars- of N. lugubre (Pig.•5) could not be 
s a t i s f a c t o r i l y determined although a t o t a l ' o f 480 specimens, 
was examined. Eggs could not be obtained from adults kept 
i n the l a b o r a t o r y , and attempts-, to rear specimens i n d i v i d u a l l y 
from one i n s t a r t o the next a l l f a i l e d . I f , as i n the other 
species, the moult from the f i r s t t o the second i n s t a r oceans 
during or immediately a f t e r emergence f o i r the eggs, the 
f i r s t j u v e n i l e stages found i n tbe f i e l d wf»?»e probably the 



Locinius ephippiatus 

Mitopus mono 

I O 5-
Length of femur of 2nd. leg (mm) 

• (log scale) 

Mean second femur length per i n s t a r . The l i n e s 
through the points are drawn by i n s p e c t i o n . 
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(log scale) 
F i g . 12. Mean second femur length per i n s t a r . The l i n e s 

through the points are drawn by i n s p e c t i o n . 



t r u e second i n s t a r . Thus, ir> eou3tructIr,g F i g . f>, the 
smallest j u v e n i l e s were c o n s i ^ e ^ d t o ;»#»preser>f the pecopi 
i n stars,. ( I n a study o f Nerr a s t oma on • \ dr ivunc t a tun, * 
species- not found i n B r i t ? i n , Turned (1QF55) observed t h n t 
the moult I n t o the second i n d t a r ocovrpd w,i.tbir- 30 minutes 
of emergence from the egg.) 

N. lugubre j u v e n i l e s of I n s t a r s 2, 3, 4, and 5 are 
similar, i n general appearance, having a s o f t white-Drown, 
'body Tshich i s r e l a t i v e l y small compared t o the l e n g t h o f 
the l e g s . The ad u l t s have a hard black "body which i s 
r e l a t i v e l y large- compared t o t i e l e n g t h o f the legs. Mainly 
because o f the s t r i k i n g d i f f e r e n c e "between the appearance-
of the f i f t h i n s t a r Juveniles and the a d u l t s , the ' l a t t e r 
were- at f i r s t thought to represent a. sixth, i n s t a r , 
However, examination of Fig * 5 suggests t h i s may not he 
the eases considerable- overlap of second femur le n g t h occur 
"between the two stages, and i f the "broken l i n e was extended 
to the l a s t mean,, i t would represent a d i s t i n c t departure 
from the pre v i o u s r a t e of growth. The s i t u a t i o n i s 
c l a r i f i e d somewhat- by examination of F i g * 11 i n which the 
mean lengths' are p l o t t e d on a l o g a r i t h m i c scale. The 
upper of the two crosses represents- the mean femur l e n g t h 
of the a d u l t s ( s i x t h i n s t a r ? ) , the lower cross t h a t of 
the f i f t h i n s t a r j u v e n i l e s and" the c i r c l e beside the lower 
cross, t h a t o f f i f t h i n s t a r j u v e n i l e s and adults, combined. 
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Clearly., a s t r a i g h t l i n e can "he drawn through, a l l the t -
means i f the pre-adult- , .juveniles and the a d u l t s are 
considered to he the same i n e t a r . Also, assuming a 
s i m i l a r r a t e of growth, throughout the p e r i o d of 
development, the mean l e n g t h f o r a s i x t h i n s t a r would 
he f a r greater than t h a t a c t u a l l y recorded f o r the a d u l t s . 

Thus, from the evidence of femur l e n g t h alone, i t 
would seem t h a t p r e a d u l t f i f t h i n s t a r j u v e n i l e s develop 
i n t o a d u l t s without a moult, and f i e l d specimens can 
a c t u a l l y he found which, are intermediate i n colour 
"between the white-brown of the j u v e n i l e s and the black 
of the a d u l t s . However, o t h e r evidence suggests the 
existence of two i n s t a r s w i t h i n t h a t now considered as 
the f i f t h ; d i s t i n c t s t r u c t u r a l d i f f e r e n c e s occur between 
preadult& and ad u l t s f o r which no intermediate stages 
were found* I n a d d i t i o n i t can he seen from Table 7 
t h a t while the body weight i s approximately doubled 
between each i n s t a r from the second t o the pre a d u l t f i f t h , 
i t increases- by a f a c t o r of about 6 between; preadult and 
ad u l t stages* C l e a r l y , specimens must he reared i n the 
l a b o r a t o r y i n order t o determine the preci s e number of 
i n s t a r in. N, lugubre. 



SEASONAL DEVELOPMENT: SEASONAL 
POPULATION DENSITY AND DRY WEIGHT CHANGE 



pi 

111 SEASONAL DEVELOPMENT: SEASONAL POPULATION ( 
DENSITY AND DRY "WEIGHT CHANGES 

1. The study area. 

The material, f o r the i n v e s t i g a t i o n of seasonal 
development and seasonal p o p u l a t i o n density and dry 
weight changes, was c o l l e c t e d i n Great. High. Wood, 
Durham. (N a t i o n a l G r i d Reference NZ 876407). This wood 
forms a narrow s t r i p , aoout a mile long, w i t h i n a "broad 
loop of the River Wear* I t i s a. mixed deciduous — 
coniferous wood,, w e l l e s t a b l i s h e d on ground which slopes 
down t o the f l o o d plain, of the r i v e r . The re g i o n 

a c t u a l l y used was a wide g u l l e y running i n a west-east 
d i r e c t i o n from the 300 f t , t o the 200 f t , contour. The 
tr e e l a y e r c onsisted of o l d "beech trees (Fagus sylva11 ca 
L.) w i t h a few r e l a t i v e l y young pine t r e e s ( P i r n s 
ssylvestris L . ) , There was• no shrub l a y e r and the f i e l d 
l a y e r was very sparse, c o n s i s t i n g of l a r g e patches of 
f e r n s (Dry op t e r i s au at r i ao-a (Jacc£,) Wqynar) on the south 
side of the g a l l e y and a general covering of Dluehells 
(Bndymion nonseriptus (L.) 'Gareke) over the whole region. 
Throughout the year the ground was. covered 'by a l a y e r of 
"beech l i t t e r ranging i n depth from: 8 cm t o 5 cm on the 
hig h ground, t o 15 cm. or more', on the g u l l e y f l o o r . 



2, Sampling Methods 

TWO Sets Of amnpT *}St \irfa"r»A •{-.a'U-O'ri ê c'n . mfifj+.b ffOTTI 

May 1958 t o December 19f>9® "HJ1 sybt, nampl inp' s t a t i o n s , 
aunroximately 5 n w*ti , ,^B a p a r t s wer** mortced ont pi on0' « 
l i n e •"'•pTinin.0* from noT»t.b t o south SC'OBP the* <mll fw 
^ P l ^ t ^ 1.) a S t a t i Ol? 3r, '7 stnd B WPT"p ii'n gbq 1 } A\ir 1 i t"hf*n 
on the high ground; ,°f rs and 4 in deepen l i t t e r nTponrr 
the f e r n s and 5 en* o j n the deep 1 i t.t.*»r fi»ep from fp^ps 
on the f l o o r of the p u l l e y . On each sampling oocscion, 
one nuadrat (0*25 ©n> TO i n 1958, 0»195 so. rn i n 1959) was 
marked out at each S'tation t*v p-1 aoinp -g souare wi7*® frame 
on the ground. All animals n o v 3 o n +hp surface wi t h i n 
i t were p i c k e d o f f . thm! tvn» 11 tt*»T» wg.« T'^rnrtv^'i fnr» 
examination* Th^ p o s i t i o n from 7/hicr samploc wr»m taken 
had been marked out. w i t h smal I sticks' at t,be beo'inninp" 
of the study t o avoid ^amplir^p* thA p-ame area on TTIOTP 

than one occasion. 
P r e l i m i n a r y Ror»ti nt~ o f t.ne " l i t t e r showed t h a t the 

fr&wl v I n s t a r s were ^oin recovered, from' samules netu^ned 
i n l a r g e polythene >agB to trho 1 r.^oretory f > ° T > examination, 
whereas l a r g e number werp obtained from simi.1 ar s omple,i 
so r t e d immediately i u the fie3d» Thir was p^esumab] y 
due t o the f a c t t h a t tbev W»PA crumbed end h i l l e d 
while heiiis?' t r a n s p o r t e d , and w<?T<fi g?v,b-£rpnue'ntn v over 1 oolced 



P l a t e 1. The study area i n Great High Wood from the east. 
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during s o r t i n g , while l a r g e r specimens,, of which s i m i l a r ' 
numbers were recovered from both l a b o r a t o r y and f i e l d 
s o r t ed samples, were e a s i l y seen even when crushed. 
Thus, samples were normally s o r t e d i n the f i e l d , and only 
in. autumn, when i t was c l e a r t h a t j u v e n i l e s were no longer 
present', were they' o c c a s i o n a l l y r e t u r n e d t o the l a b o r a t o r y 
f o r s o r t i n g , The l i t t e r o f bot h f i e l d and l a b o r a t o r y 
s o r t e d samples was spread out on a larg e sheet of white 
o i l c l o t h a n d c a r e f u l l y handsorted twice, a l l specimens 
being immediately placed i n 70$ a l c o h o l . I t was then 
spread out again;, and l e f t u ndisturbed f o r at least. 5 

minutes, d u r i n g which time any animals s t i l l | r e m a i n i n g 
began t o move and were pi c k e d o f f . I t i s b e l i e v e d t h a t 
t h i s method of removing harvest-spiders from H i t t e r was 
f a i r l y e f f i c i e n t , as extremely c a r e f u l s o r t i n g f o r a t h i r d 
and f o u r t h time seldom produced more than one, or at t i e 
most two f u r t h e r specimens. 

The preserved m a t e r i a l was examined i n the l a b o r a t o r y . 
and each specimen was c l a s s i f i e d according t o 
i n s t a r , and i f a d u l t , i t s sex. 

X ~tj Jd< S-JXO C'X © S j 



'3« Seasons-! development. 

(a) Changes- i n the p r o p o r t i o n s ' o f the various i n s t a r s . 

The complete r e s u l t s of the se.mpl.ing in. Great High 
Wool are given i n appendix A. ' For each speeies, the 
seasonal change i n the p r o p o r t i o n s of the various i n s t a r s 
present i s shown g r a p h i c a l l y (Figs* 13 .to 16), I t i s 
c l e a r from, these f i g u r e s t h a t two or three i n s t a r s were 
g e n e r a l l y present at any one time w i t h the exception,, 
of the beginning and the end of the development p e r i o d . 
The presence of t h i r d i n s t a r s of M. morio and h.ephippiatus 
i n the f i r s t , samples of 1958 shows t h a t hatching must have 
s t a r t e d some time before sampling began; i n the remaining 
species in.; 1958 and i n a l l snecie© i n 1969 the p e r i o d of 
hatching i s i n d i c a t e d t o w i t h i n the nearest two or three 
weeks'. 

Un f o r t u n a t e l y the 1959 N, lugubre m a t e r i a l was badly 
preserved, and the legs had become detached from, almost 
every specimen. I n s t a r s were t h e r e f o r e determined by 
reference t o body size and general appearance- r a t h e r than 
to l e n g t h o f the second femur. As t h i s method was 
probably u n r e l i a b l e , only the i n s t a r s ; of" the 1.958- m a t e r i a l 
( i d e n t i f i e d by second femur l e n g t h ) are i l l u s t r a t e d i n 
Pig. 14, 

http://se.mpl.ing
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Ncmastoma luqubre 

IV 

o HI 

r i j 1 T , 
9 5 30-5 8-6 15-6 3-7 21 7 ||-8 

1958 

F i g . Ik. The i n s t a r composition of each c o l l e c t ! on of N. lugubre. 
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* To show the nature of the overlap of generations • 
known t o occur i n N,. lu.guhre (Ph.illips.on 1059), some of 
the data of Appendix A. are reproduced i n Table 2. This 
t a h l e shows t h a t a few a d u l t s from 1957.persisted at 
l e a s t i n t o J u l y 1958, when the sudden increase at mature 
("black) a d u l t s from 10 on 21 July, t o 54 and 88 on 11 and 
88 August r e s p e c t i v e l y i n d i c a t e s t h a t the 1.958 generation 
reached m a t u r i t y i n .August,' A. s i m i l a r overlap of adults. 
of the 1958 and 1969 generations i s also apparent. I n 

i 
c o n s t r u c t i n g F i g * 14 a d u l t s of the 1957 generation were 

I 
not considered. 

(h) The ''mean i n s t a r ' . • 

While Figs., 15 t o 16 show the i n s t a r composition 
of eaeh c o l l e c t i o n , the time i n t e r v a l of twp to three 
weeks "between sampling precludes any p r e c i s e estimates 
of the times, at which, any one i n s t a r was most ahundant 
i n the p o p u l a t i o n . This can 'be found howeyer "by a 
method "based on t h a t used hy Gahbutt (.1959), Knowing 
t h a t each i n s t a r of Nemohlus s y l v e s t r i g (Orihoptera, 
G r y l l i d a e ) was recognisahle on the basis of ' i t s head-
width measurement, he c a l c u l a t e d the 'mean lie ad-width* 
of a l l i n d i v i d u a l s i n each collection.;, By p l o t t i n g these 
means against time, he was ahle t o estimate jwhen any 
p a r t i c u l a r i n s t a r was .most ahundant,, I n the present 

http://Ph.illips.on
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Tahle 2, The i n s t a r s of Nemastoma Imgubre present i n 
each c o l l e c t i o n from Oreat High Wood, 1958 
and 1959* 

I n e t a r I I I I I IV V 
(preadu.lt s) 

V 
(acb.il 

9 S 5.56 17 1 a 
15* 5.58 18 0 
30. 5 958 17 51 6 1 10 
8, 6 S58 5 12 26 I 17 

15* 6,58 a 10 50 3 1 12 
3, 7,58 15 31. | 5 

21 « 7's58 , 3 i . 10 
11 . 8.58 8 54 
28, 8.58 88 
7 , 9,58 87 
22, 9,58 47 
9.10.58 45 

23,10,58 37 
5,11,58 47 

20.11.58 21 
5.18,58 15 

14.12.68 16 
19. 2,59 1 4 
13. 3,59 1 0 <̂> 
• 3. 4.59 1 1 8 
24. 4.59 . 6 
11. 5,59 8 9 0 
28* 5,59 r> 11 •2 1 9 
13,. 6.59 "J 4 10- 1 | •3 
30. 6.59 3 ,a 
15. 7,59 :2 A 1 6 
4. 8.59 " T o " 

20, 8.59 12 
2, 9.59 5 
1.6„ .9.59 7 
22, 9.59 9 
11,10.59 _ 
51.10.59 5 
11.11.59 1 
5„12„59 2 

o 
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study a 'mean i n s t a r * value was c a l c u l a t e d for* each 
c o l l e c t i o n of each species as shown "by the f o l l o w i n g 
example: of the 78 Mitopus morio c o l l e c t e d on 8 June 
1958, 12 were i n tThe t h i r d i n s t a r , 30 i n the -fourth, 
and 3.1 i n the f i f t h , and the'mean Ins t a r * value was; 

(12 x 5) + (50 x. 4) + (31 x 5) = 4*86 
IS V 30 + 31 

F O P reasons given e a r l i e r , the 1959 3ST. lugubre i n a t a r 
data are u n r e l i a b l e and/therefore not used. As movement 
of the f i n a l and penultimate i n s t a r s of M> morio and 0. 
a g r e s t i a away from the ground (described in. Section. IV a) 
would have i n f l u e n c e d the means, i t i s "believed t h a t a 
reasonable approximation t o the t r u e mean i n s t a r value' 
of each species p o p u l a t i o n as a whole was given "by 
i n c l u d i n g i n the c a l c u l a t i o n s a l l i n d i v i d u a l s taken from 
e i g h t f e r n s w i t h i n the study area* 

(c) G-rowth r a t e s : e s t i m a t i o n 'of times of hatching and 
of f i n a l moult. 

When the r e s u l t i n g mean i n s t a r values were p l o t t e d 
against time ( F i g s . 17 t o 19) i t was c l e a r t h a t a l i n e a r 
r e l a t i o n s h i p e x i s t e d ; thus f o r ; each species a l i n e a r 
regression was; c a l o u l a t i d ( B a i l e y 1959) • Where the f i r s t 
samples comprised only second i n s t a r j u v e n i l e s , the 
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Mitopus mono 

o 
y 

to 

• 1950 ( y « 0 - 8 5 6 + 0 0 4 7 7 x ) 

O 1959 (y» I 6 7 9 + 0 050Sx) 

July Apr. June May Aug. 

c 
c o v 
2 

6-

2 -

I 

Lacinius ephippiqtus 

• I9SB ( y . 0 02l + 0 0 6 l 7 x ) 

O I9S9 ( y - 0 838 + 0 0595x) 

Apr. May June July Aug. 

F i g . 1 7 . Growth r a t e s of M. morio and L . ephippiatus. Each 
l i n e i s pl o t t e d from the l i n e a r r e g r e s s i o n f i t t e d to 
the mean i n s t a r data. The mean i n s t a r values are 
i n d i c a t e d by c i r c l e s . 
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Odiellus palpinalis 

V) 

• 1958 (y-l-401 + 0 0493x) 

O 1959 (y=2 l94+0 0423x) 

July Sept. Aug. June May 

4-

Nemastoma iuqubre 

I/I c 
c o w 
5 

3-

2 -

1958 (y .O 543 + 0 0409x ) 

Apr May June July Aug. 

F i g . 1 8 . Growth r a t e s of 0 . p a l p i n a l i s and N. lugubre. Each 
l i n e i s p l o t t e d from the l i n e a r r e g r e s s i o n f i t t e d to 
the mean i n s t a r data. , The mean i n s t a r values are 
i n d i c a t e d by c i r c l e s . 
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Oligolophus ogrestis 

• 1958 (y=l 0 8 8 + 0 0503x) 

O 1959 (y = l78S + 0 0484x ) 

July May June Sept. Aug. 

Ollqolophus trldens 

10 

• 1958 ( y - 0 922+0 0S62x) 

O 1959 (y-l-896+O-OSIIx) 

I 1 1 1 1 1 
May June July Aug. Sept. 

F i g . 1 9 . Growth r a t e s of 0 . a g r e s t i s and 0 . t r i d e n s . Each 
l i n e i s p l o t t e d from thp l i n e a r r e g r e s s i o n f i t t e d to 
the mean i n s t a r data. The mean i n s t a r values are 
i n d i c a t e d by c i r c l e s . 
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corresponding mean .instar values of 2*0 were not used I n 
the c a l c u l a t i o n s , • These values are represented is. F i g s , 
1.7 .to 19 by small dots instead, of c i r c l e s . 

C l e a r l y some p.oints deviate from l i n e a r i t y due, perhaps, 
to the effect- of seasonal temperature f l u c t u a t i o n s on 
growth r a t e s , or t o the use of r e l a t i v e l y small samples 
i n c a l c u l a t i n g the means* I t i s assumed however t h a t 
i n a l l . species, studied,, the growth rates, were l i n e a r 
throughout, the developmental p e r i o d , the c o e f f i c i e n t o f 
l i n e a r regression, b, p r o v i d i n g a q u a n t i t a t i v e d e s c r i p t i o n 
of these r a t e s . Therefore the equations can 'be used t o 
estimate the time at which any one i n s t a r was most abundant, 
by s u b s t i t u t i n g i n s t a r numbers: f o r y and c a l c u l a t i n g the 
corresponding value of j ; (time) • I t was- s t a t e d i n Section 
I I t h a t i n a l l species s t u d i e d except N. lugubre, the moult 
i n t o the second i n s t a r occured during or immediately a f t e r 
emergence from the egg; thus, a value of y * 2 was used 
to determine this, time f o r the e a r l i e s t i n s t a r found i n 
the f i e l d , while a value of y = 7 was used f o r a d u l t s . 

I n N, lugubre, the f i r s t specimens f o s i i d i n the f i e l d were 
considered to 'be the t r u e second i n s t a r and the f u l l y grown 
i n d i v i d u a l s , the t r u e f i f t h . As a, l i n e a r growth r a t e i s 
assumed, the time spent i n any one i n s t a r , .other than the 
l a s t , would he one t h i r d the l e n g t h of the developmental 
p e r i o d i n M® luguhre and one f i f t h the l e n g t h i n the 
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-remaining species. By s u b t r a c t i n g 3aalt* t h i s value fr<"w 
t h a t of x f o r the e a r l i e s t and the f i n a l i n s t a r s , the 
average time'of hatching and o f the f i n a l moult are given. 
The r e s u l t s of al l : . c a l c u l a t i o n s ' are shown, i n Taole- 3, 
In. determining a c t u a l dates,, day '1 ( x = 1) -was taken as 
1 A p r i l , so t h a t , i n Lacinius.1956 f o r example, when y = 2, 
x i s 32 #G and the corresponding date i s 2 May* I t i s 
cl e a r t h a t i n a l l specie®, hatching and the f i n a l moult-
took place sl.igh.tl3r e a r l i e r in. 1.959 than i n 1958, although, 
i n 0 . p a l p i n a l i s , t'he d i f f e r e n c e w i t h respect, t o the l a s t 
moult was r e l a t i v e l y small. I f can be seen from, Pigs* 
1? to 19 t h a t i n t h i s species alone was there any marked 
d i f f e r e n c e between the apparent growth r a t e s i n the two 
years, hut as the 1959 ca l c u l a t i o n s , were based, on so few 
i n d i v i d u a l s , t h i s d i f f e r e n c e i s u n l i k e l y to'be of any 
s i g n i f i c a n c e . 

Of the two 5 spring species*, Mitopus morio hatched 
between one and two weeks e a r l i e r than Lacinius ephlppiafua 
i n both years. However, of the two species, i t s 
developmental p e r i o d was by f a r the l a r g e s t , so t h a t , 
despite i t s e a r l i e r emergence, i t s t i l l reached m a t u r i t y 
l a t e r than L. ephippiatus. 

Of the three 1 summer species', 0 d i e l l u s p a l p i n a l i s 
emerged about a week, e a r l i e r than hot~h 01 igolophus agreatis, 
and 01 igo 1 oph.us t r i d e n s which hatched wTthtu one or two 

http://sl.igh.tl3r
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days of each, other*, However, 0, trj,dens had the shortest 
p e r i o d of development, so t h a t in. "both years i t reached 
m a t u r i t y e a r l i e r th.sPn the other two species. 

I n view of the u n c e r t a i n t y ahoi.it the number' of instars: 
i n N., lugiibre (see Section: I I ) the l e n g t h of the developmental 
p e r i o d cannot he estimated w i t h any r e l i a b i l i t y , hut on 
the assumption t h a t f o u r e x i s t , the c a l c u l a t e d p e r i o d i s 
73*2 days, a f i g u r e considerably lower than t h a t of any 
o t he r sp e c i e & • 

• (d) R e l a t i o n s h i p "between f i e l d temperatures, hatching 
periods and growth r a t e s . 

Figure 20 shows the average monthly a i r temperatures 
at the Durham U n i v e r s i t y Ohservatory, s i t u a t e d t h r e e 
quarters of a mile from Great High Wood, This f i g u r e 
shows t h a t the 1959 temperatures were c o n s i s t e n t l y higher 
than those of 1958, a d i f f e r e n c e which was prohably the 
major f a c t o r c o n t r i b u t i n g t o the e a r l i e r emergence of a l l 
species i n 1959, However, i t might also have "been expected 
t h a t the 1959growth.rates would have "been s l i g h t l y g r eater 
than those o f 1958, hut w i t h the exception, of M. morio 
the reverse oceured, the growing p e r i o d "being s l i g h t l y 
longer i n 1959, E i t h e r the growth r a t e s , as determined 
from the mean instar:. values, are too coarse a measure to. 

http://ahoi.it
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show what would n e c e s c a r i l y be- r e l a t i v e l y minor differences,, 
or temperature d i f f e r e n c e s w i t h i m the l i m i t s i l l u s t r a t e d 
by F i g . 20 would have had v i r t u a l l y no e f f e c t on; the o v e r a l l 
r a t e of growth. The former i s the more l i k e l y e xplanation, 
b u t c l e a r l y , only c a r e f u l l y c o n t r o l l e d l a b o r a t o r y experiments 
could decide the issue. 



4>8 

4. Seasonal changes i n p o p u l a t i o n density. 

(a) V ar I ah i 1 i t y h e t we en s amp 1 e s > 

I n a l l the species s t u d i e d except N, luguhre there 
was very l i t t l e v a r i a t i o n , between the numbers obtained 
from each of the e i g h t quadrats on any one occasion, and 

consequently, only the t o t a l s are given, i n Appendix A. 
The d i s t r i b u t i o n of N, lugubre i n 1958 however, was less 
uniforms, the numbers from the quadrats; on the f l o o r of 
the g a l l e y tending t o be gr e a t e r than from those on e i t h e r 
s i d e , This i s i l l u s t r a t e d by P i g . 21 which shows the 
t o t a l number of animals per quadrat per month. As the 
numbers i n quadrats 5 and 6 tended t o increase up t o 
September, i t i s possible t h a t i n d i v i d u a l s a c t u a l l y moved 
from the higher ground t o the f l o o r during the l a t e s p ring 
and summer. I n view: of the high/humidity requirements of 
t h i s species (Todd 1949) t h i s would not be s u r p r i s i n g , 
as the water content of the deep l i t t e r on the g u l l e y f l o o r 
was always n o t i c e a b l y greater than t h a t o f the t h i n n e r 
l i t t e r l a y e r found elsewhere. 

To examine the v a r i a b i l i t y between apparently 
I d e n t i c a l samples, a d e t a i l e d examination of one square 
metre of l i t t e r was c a r r i e d out on 4 June 1960, A square 
I n the region, o f s t a t i o n 5 was., d i v i d e d i n t o s i x t e e n smaller 
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quadrats-, each 86 C M square, and the l i t t e r , from each, was 
sorted separately* The results 1, are given i n Table 4. 
I t can "be seen from t h i s t a b l e t h a t eaeh species' was 
d i s t r i b u t e d f a i r l y uniformly over the s i x t e e n quadrats, 
although the numbers were g e n e r a l l y too low to examine the 
v a r i a b i l i t y s t a t i s t i c a l l y • However a j2 t e s t c a r r i e d out 
on the combined t o t a l s from, each quadrat showed the absence 

of any significant heterogeneity (P>Q*05) 
Thus, with the exception of I» lugubre, the d i s t r i b u t i o n 

of each of the species s t u d i e d , is. l i k e l y to have bee®, 
f a i r l y uniform throughout the l i t t e r of the study area, 
and the data of appendix A presumably give a reasonable 
approximation t o the t r u e population, density. These data 
were t h e r e f o r e used as the basis f o r the construction, of 
Figs® 22 to 28 i n which changes i n population, density per 
square metre are represented 'by the lines; j o i n i n g the s o l i d 
c i r c l e s , and changes i n dry weight per square metre by the 
l i n e s j o i n i n g the open c i r c l e s , Althcragh shown together 
on. each graph, d e n s i t i e s and weights are described separately. 

(b) Seasonal d e n s i t y changes i n the t o t a l harvest-spider 
p o p u l a t i o n . 

Seasonal changes i n the combined numbers of a l l s i x 
species of harvest-spider found w i t h i n the study area are -
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i l l u s t r a t e d i n Pig, 38• I t can "be seen from; t h i s that " 
the maximum 1958 density of approximately 130 animals per 
square metre was recorded i n -early July, the maximum 1959 
density of approximately 170 animals per square metre im 
mid-June. 

(c-) Seasonal density changes in individual species; 
.populations. 

The r e s u l t s for individual.species are i l l u s t r a t e d i n 
Figs. 23 to 28. A small v e r t i c a l arrow shows the f i r s t 
sample from which juveniles were completely absent, the 
whole population hy then "being adult. I n general, the 
changes i n p o p u l a t i o n density followed - a, s i milar trend i n 
a l l s p e c i e s i n "both 1958 and 1959. Following the f i r s t 
appearance of each species, the numbers increased rapidly, 
reaching a raaximwa while the samples s t i l l comprised second 
and t h i r d i n s t a r juveniles. There was more v a r i a b i l i t y 
following t h i s peak, hut i n general the numbers declined 
steadily throughout the r e s t of the season. 

The study i n Great High Wood was confined to the ground 
layer population, no attempt having "been made' to investigate 
the nature of any v e r t i c a l migration;,, However, assuming, 
the behaviour of animals i n this study area to havs been 
similar to that • described for Nannys Plantation. (Sec-tiom I V a ) , 
h. ephipp 1 atu s t N. lugubre,,- 0. palp i n a l l s and 0. t r i d e n e 
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would have 'been exclusively ground dwelling Ira habit, 
while M. morio and Q» agr.estig would have' begun to move 
above the ground layer i n the penultimate i n s t a r . The 
seasonal decline i n numbers;. i " n the ground d w e l l i n g species 
wouOid therefore d i r e c t l y r e f l e c t the e f f e c t of mortality 
on each species population, while the decline in. M„ rnorio 
and 0« agrestis- would also r e f l e c t losses' due t o v e r t i c a l 
migrations 

Several d e v i a t i o n s from the general t r e n d were 
apparent. Some, f o r example the- low number of O+agrestis 
i n l a t e June 1958, were perhaps simply due t o chance, but 
a more s a t i s f a c t o r y explanation), must be offered, f o r others. 
Smaller h a r v e s t - s p i d e r s o f t e n stuck- t o the leaves of damp, 
l i t t e r , as a r e s u l t of which some were perhaps overlooked 
during s o r t i n g . However, t h i s explanation alone cannot 
account f o r the sudden but temporary drop, i n numbers in. . 
the summer months of 1958 i n 0» p a l p i n a l i s , 0,agrestis and 
0» tridens; the lowest, densities' d i d mot coincide I n time, 
occuring i n the-- three species respectively on. 81 July, 
22 September and 28 August* The temporary l o s s of Q„ 
agrest-is from the ground layer; could be attributed t o 
v e r t i c a l migration, but im the : assumed absence of any such, 
migration, in. the other two species,. rm .sound explanation 
can be put forwards 

http://agr.es


» I t i s b e l i e v e d t h a t the e f f i c i e n c y of sampling was 
r 

f a i r l y high, there being no apparent d i f f i c u l t y i n p i c k i n g 
out even the e a r l i e s t i n s f a r s from the l e a f l i t t e r , 
nevertheless, i n both years, the numbers of 0. p a l p i n a l i s 
and 0« t r l d e n s rose sharply soon a f t e r t h e whole 
population had reached m a t u r i t y , suggesting t h a t the 
order of sampling e f f i c i e n c y was s l i g h t l y higher f o r 

adults than, f o r juveniles;. 

(d) Comparison of p o p u l a t i o n d e n s i t i e s i n 1958 and 1959, 

C l e a r l y d i f f e r e n c e s e x i s t between the graphs of 
1958 and .1959 and t o enable r e l i a b l e conclusions t o be 
drawn., ' for each species the p o p u l a t i o n d e n s i t i e s over 
the two year® were compared "by the j2 t e s t . The t o t a l 
area sampled on each 'occasion was reduced from 2 sq_» m-
i n .1958 t o 1 scp, m i n 1959, and i t i s apparently 
s t a t i s t i c a l l y unsound t o compare the d e n s i t i e s d i r e c t l y 
"by simply doubling the f i g u r e s of 1959 or h a l v i n g those 
of 1.958. Therefore the Original data were used i n a 
formula p r o v i d e d by Dr. 0, W» Kurth (Department o f 
Mathematics-, U n i v e r s i t y of Durham) which talced into* 
account the change of sample si z e . This has the form.; 

v g = ( k l - kg) 2 

2 (]£-, + k 0 ) 
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where and k.Q are the t o t a l s from, the e i g h t quadrats , 
i n 1.958 and 1959 r e s p e c t i v e l y , 

T* ' l rv <»<•»« ">;- 'i'-m shown that i n a l l the species, 
stu i<- ' ^ r> -;- F y i n j ^ ^ e , the course- of the l i f e history 
i n 1959 was approximately two weeks i n advance of t h a t 
of 1958, and the r e s u l t s were- arranged BO t h a t comparisons 
were made between the densities at c-orresponding stages 
of the l i f e h i s t o r y r a t h e r than at similar- times of the 
year. For example} the t o t a l s - of 50- May 1958 were not 
compared with the t o t a l s of 28 May 1.959, but w i t h those 
of 11 May 1969, Because o f this,, no dates- are shown 
i n t a b l e 5, but the f i r s t f i g u r e i n each column represents 
the d e n s i t y at the s t a r t o f t h e * l i f e h i s t o r y , the l a s t , 
that towards the end of the l i f e h i s t o r y . 

Using the basic equation,, two series; of t e s t s were 
c a r r i e d out (Table 5 ) , the r e s u l t s of b o t h being taken 
i n t o account i n the subsequent d e s c r i p t i o n * Test I 
examines the p o s s i b i l i t y that the d i f f e r e n c e s between, 
the i n d i v i d u a l t o t a l s , , k-j and teg, are g r e a t e r than, would 
be expected by chance alone. Test. I I , w h ile operating 
quite independently o f the s i n g l e terms, does the same 
f o r the grand t o t a l s I k-, andlkg. 

i n both migratory species,.the overall 1959 d e n s i t i e s 
were s i g n i f i c a n t l y g r eater than,those of. 1958 ( t e s t II,P<O001) • 



Table 5' Comparison of 1958 and 1959 population 
d e n s i t i e s f o r a l l species c o l l e c t e d i n 

Great High Wood (see t e x t f o r e x p l a n a t i o n ) . 

h a c i nlus ephippiatus - t e s t 1 

Lac&niug ephippiatus - test I I 

Mltopus morio - t e s t 1 

Mitopus morio - t e s t T I 

^(1958) Level of 
significance' 

(P) 

18 " 11 0*27 na 
40 1.6 0*57 ns 
55 6 6*45 <0'05 
35 7 5 • 25 < 0.05 
51 4 ' 7 ® 55' <0»01 
24 4 4*57 <0»05 

183 43 16*38 <0-001 
! 

47 84 55*89 <O»001 
6B 55 6*72 <0»01 
73 ' 45 1*22 ns 
49 38 4»19 <f>05 
44 25 0«01 n.s 
26 15 0-19 ns 
6 15 13-71 <0»001 

" 20 13 • 0-54 ns 

336 288 46«15 <o«ooi 



Table 5 Continued. la­,(1958) k 2 ( l 9 5 9 ) j2 Level of 
s i g n i f i c a n c e 

(P) 

go 6 1*78 ns 
f̂ 4- 19 4® 07 <0«05 
60 84 0*86 ns 
61 19 3*31 ns 

Nemastoma lugubne - t e s t 1 49 
46 

13 
IS 

4*27 
4*17 

<0»05 
<0»05 

88 15 3,6* 33 <O001 
87 12 20 • 04 <0*001 
90 

11.8 
IS 
6 

21*55 
46*31 

^ <{>Q01 
<0»001 

Nemastoma lugubre - t e s t I I 685 138 101*65 <0*001 

38 iCj jL- 0«14 ns 
37 25 1.36 ns 
48 23 0»G3 ns 

Gdie 1 i u s p alp i n s i i a - t e s t I 20 
39 

JL.3 

9 
0»54 
4*59 

n s 
<Q.Q5 

20 
39 

JL.3 

9 
0»54 
4*59 

n s 
<Q.Q5 

63 ' 9 '14-06 <0«001 
98 6 35*56 <0-001 
43 5 11*34 <0«001 

O d i e l l u s p a l p i n a l i s : - Test I I 386 111 27»06 <0•001 



Table 5 continued. 

Oligolopbua a g r e a t i s - test. I 

Oliftoiophus a g r e e t i s - t e s t I I 

Oligplophus tffidejis_~ t e s t 1 

Olij|olophus. t r t d e n s - t e s t I I 

k. (1958) k 9(1959) 2 L e T e l of k. (1958) 
si.CT.if icance 

(P) 

18 58 63® 16? <0»001 
56 64*00 < 0 8 001 

44 40 7-71 < 0 • 01 
28 42 22-40 <0'O01 
24 41 25*88 <0«001 
22 32 16»33 <0«001 
25 59 .81*94 <0"001 
56 18 2-70 ns 

835 326 157*03 <0»001 

12' . ' 36 37-50 <0*001 
39. 15 0*75 ns 
26: 15 , 0»15' ns 
11; 1.3 2*52 ns 
22 10 0-06 ns 
20 12 0-25 • ns 
48 14 1-75 ns 
25' 5 3*75 113 

197: 120 2*92 ns' 

http://si.CT.if
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The r e s u l t s of t e s t I show t h a t i n 0„ a g r e s t i s , 
other than, at the end of the season., the 1959 d e n s i t i e s 
were c o n s i s t e n t l y and s i g n i f i c a n t l y greater than those 
of 1958, t h i s d i f f e r e n c e probably having arisen i n i t i a l l y 
from, a r e l a t i v e l y greater 'hatch 1 . i n the second year. 
I n M. morlo the r e s u l t s of t e s t I s i m i l a r l y suggest t h a t 
the number hatching i n 1959 was greater than, t h a t of th e 
previous year, "but as the f i r s t , two samples of 1958 appear 
to have "been i n f l u e n c e d hy human e r r o r , the magnitude 

i 

of t h i s d i f f e r e n c e i s probably exaggerated. The 
subsequent population: d e n s i t y l e v e l s were s l i g h t l y , although; 
not u s u a l l y s i g n i f i c a n t l y greater i n 1959, 

Of the fo u r non-migrating species, the o v e r a l l d e n s i t y 
of - 0* t r l d e n s was about the same i n 'both years (test. I I , 
P > O 0 5 ) , while the other three were r e l a t i v e l y l e s s 
abundant i n 1959 ( t e s t I I , P<0-001). The r e s u l t s of 
t e s t .1 show t h a t , apart from 0, t r i d e n s . the densities: 
were very s i m i l a r at the s t a r t of the l i f e h i s t o r y , 

i n d i c a t i n g a s i m i l a r hatch i n both years, but the subsequent 
.mort a l i t y among j u v e n i l e s of the 1959 generations of L, 
ephippiatus, 0, p a l p i n a l i s and N. lugubre would seem to 
have been so- heavy t h a t r e l a t i v e l y fe?< survived through 
to m a t u r i t y . 



6 

(a) R e l a t i o n s h i p between moisture content of l i t t e r 
ĉ rvr! n?ont^i i "fj"v" r 0 f e ̂* 

I n the above comparison of pop u l a t i o n densities, oven 
"both. vefms', t'hose of 1959 were t~"h.e highest of the two i n 
the m i gratory species and lowest of the two i n the p u r e l y 
ground d w e l l i n g species, and i t i s thought t h a t much of 

t h i s d i f f e r e n c e would have "been associated w i t h the unusually 
dry summer of 1.959, I t can he seen from 7?ig» 29 t h a t the 
monthly r a i n f a l l i n t h a t year was ge n e r a l l y l e s s than t h a t 
of 1958, and the f u l l e f f e c t of t h i s d i f f e r e n c e on the 

i 

moisture content of the l i t t e r was e s p e c i a l l y n o t i c e a b l e 
from May t o September* During t h i s y p e r i o d i n 1958 the 
l i t t e r was always q u i t e damp other than, at the surface, 
hut i n 1959, as a r e s u l t of the i m p l i e d long i n t e r v a l s 
between r a i n f a l l . (Table 6 ) , i t was f r e q u e n t l y dust dry 
even where deepest along the f l o o r of the g u l l e y . 

I f the degree of resi s t a n c e to water l o s s i s an. 
important f a c t o r i n determining the v e r t i c a l d i s t r i b u t i o n 
of a species, the two migratocy species might he expected 
to have been b e t t e r adapted towards t h i s end, and hence 
to s u r v i v i n g the dry summer of .1.959 than were the f o u r 
non-migratory species. Laboratory experiments described 
l a t e r showed t h a t the s u r v i v a l time (and by i m p l i c a t i o n , 
resistance t o water l o s s ) at any one humi d i t y was greatest 
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i n Q,»_„agreetis,, s l i g h t l y l e s s i n M» morio and 0. t r i d e n s 
and l e a s t i n L, epMppiatus (Q. pa.lpiiia.lis was not t e s t e d ) . 

Table 6 Number of days of r a i n f a l l per month recorded 
at the Durham U n i v e r s i t y Observatory. 

Month 1958 .1959 
Jan 13 
Feb , No re c o r d 6 
Mar 19 14 
Apr 15 13 
May 1 19 7 1 
June 1 19 13 1 
J u l y 1 21 8 1 
.Aug 1 20 l 4 1 

, 16 5 i — — _ . i 
Oct -l o 15 
Nov 15 20 
Dec 20 28 

I t t h e r e f o r e seems probable t h a t the d r i e r c o n d i t i o n s 
o f 1959 produced a l e v e l of j u v e n i l e m o r t a l i t y •which was 
highest i n the three e x c l u s i v e l y ground d w e l l i n g species, 
l e a s t i n the two migratory species and intermediate between 
the two extremes i n 0. t r i d e n s which ..&c not completely 
r e s t r i c t e d to the ground l a y e r . 

http://pa.lpiiia.lis
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5, Seasonal changes i n dry weight. 

(a) Determination of mean dry weight per i n s t a r , 
( i ) Method. 
The data of Appendix A i n co n j u n c t i o n 'with the mean 

dry weight of each i n s t a r , were used to•estimate the t o t a l 
dry weight of each specims per square metre on. each sampling 
occasion. I n M. morio, dry weights were determined "by 

weighing a l l specimens? separately: ten ' i n d i v i d u a l s of 
the second, t h i r d and f o u r t h i n s t a r s and ten of each sex 
f o r the remaining i n s t a r a were weighed a f t e r • h a v i n g heen 
d r i e d f o r 7 days in. an electric-, oven maintained a t 90° 
to 95° 0. I n the case of t~he remaining species, specimens 
were not weighed i n d i v i d u a l l y , hut i n groups of ten. per 
i n s t a r . The sexes were t r e a t e d separately only in. the 
adults,- hut whenever i d e n t i f i c a t i o n was p o s s i b l e , each 
sample of j u v e n i l e s consisted, of f i v e males and f i v e females. 

( i i ) Results. 
The mean dry -weight of a l l ; i n s t a r s except the f i r s t , 

o f a l l s i x species examined are given i n Table 7. As 
only ¥„• morio specimens were weighed separately, standard 
e r r o r s of the means could only he c a l c u l a t e d f o r t h i s 
species* 

The r e s u l t s f o r M. morio are also i l l u s t r a t e d , g r a p h i c a l l y 
i n F i g . 30, where the l o g a r i t h m of mean weight i s p l o t t e d 
against i n s t a r . The s o l i d c i r c l e s represent the mean 



0) u 
u 
p* si 
iC -P 
O 
<u 

<a 
n 

03 
CD 
r-l 

S-i *H 
e fi a; 
•rl »-? 

P P' 
03 

- P -p 
02 5—I p" 
> T J 

£C 
05 <y 

f.i 

Cj._. 

O a; 
co .p 
<D 

H O 
O +> 
'X) 

V» 
S-i 
CD 

X c H 

•r-! <D 
TO 
«H >• 
O 

CD 
CD 
U e 

re 
-p 0) 
tc pi' (0 

I—J 
•r-t ^ ro o 2 CD 

O i ffl 
- P 43 

ffi o C 9 ^ tQ 
. "X .p 

i—1 ^ 
o «H ro 
CD 

Y: 0) 
It! j p 
CD 
jd O 
-P .p 
S3 

C - a- (0 
'~Z SH CP 

£0 

£l 

a; 
O 
to 

o o a o 
O CO 

C O M A 

O H 

s i 
O F © 

• P i t * ! * 

tQ j 

tC)|r- i i 

3| «sf 

CD « n, 
;: i"" 

T3 j CC 
O l f - l l 

00 CO 00 ai 
-4- •4- C O N A 

c\s -4" H CM 1 ! 1 
o H 

* « 

o O 

v o O A o CM o 
-4- VO v o N A o 
N A r~i O O H H N A O 

o H 00 N A v c 
* « 'ii 

o O O o H O J 

rof 

O ! CQf 

o a>! 
QG<T3| 

C M - P I 

V0 VO H 
J - UA 
v.O OA O 
O O O J 

• B e 

o o o 

V O 
V O 
VO 
N A 

« 
O 

o o 
U A o a-. KA -4 

N A 

tQ I 
|3? 
x ; ' 
ft! col 
a I-.-; J 
o ! tnj 

a)! 
•H" !4 I 
H I hd 
O I CO I 

-4 -
oo 
CAJ 
O 

N A CM 
O - .4-
H 
H 

O O 

CM 
CM 

CM 
OA 
OA 
CM 

O 

c o 
'..0 c •4-

H 

03 

H ! P-.s 

•H 
O 
CO 

1-1 0) 

o ! 

o s 
w j 

o : 

0 0̂  O v o NA 
N A hA O -4" NA 

C O LT\ O O f*A C N H 
0 CM •4- v o NA NA 

» ® « © 0 
0 O 0 H CM UA 

H CM LfA O N 00 LP, I N OA 
I N N A V O O N v o 00 ( N E N O 
O M A O - NA UA H £ N -4-
O O O O CM H NA I N 

» « * » * * * 
O O O O O O c:.> O O 

+ ! + ! + ! + + 1 + -H + i + 1 
a i 00 1?—! O I N CM UA OA 
M A I A 00 NA H O A NA H NA 
0 ! N - v o H I N H OA O O O 
H C\J V O OA H VO H 00 

« « » • # 

O ; O 0 O H CM N A UA I N -

CO 

to 
£3 

H 
H 

;> 

0) 
a; H 

0 t—! CD C3 
H CO H B 
CO H £3 CC 

s 
© 

1—! S £0 CD 
CC 
s 

CO 0) tH CO 
H H 

f— j H i—1 H 

> 



72 

o 

si o> 
60 -P 
U 

<o 
ffi ft 0) 

(0 (0 

o 

,2 
O 
E 
4/1 

o \ 

O o 

J D } S U | 
b0 

• r l 



•weight "based on a l l . the weighed i n d i v i d u a l s , o f each i n s t a r , 
the open c i r c l e s , i n the case "of the f i f t h * s i x t h and 
seventh i n s t a r s , the mean weight of each sex, The existence 
of a s t r a i g h t l i n e r e l a t i o n s h i p 'between l o g , mean weight 
and i n s t a r i s c l e a r . 

(h) Seasonal dry weight changes i n the t o t a l 'harvest-

spider p o p u l a t i o n . 

The combined dry weights per square metre of a l l 
s i x species of .harvest-spider studied are represented by 
the open, c i r c l e s i n f i g u r e 22* This f i g u r e shows t h a t 
i n 'both years, the maximum dry weight was found about two 
mouths a f t e r the maximum p o p u l a t i o n d e n s i t y , 

(c) Seasonal dry weight changes in. i n d i v i d u a l species 
p o p u l a t i o n s . 

As w i t h the density.changes, those of dry weight 
were g e n e r a l l y very s i m i l a r among the species, r i s i n g 
s t e a d i l j r t o reach a maximum around the time of the f i n a l 

moult, several months a f t e r the i n i t i a l p o p u l a t i o n d e n s i t y 
peak. 

I n M. morio ( f i g . 24), although i t has "been shown 
th a t the p o p u l a t i o n d e n s i t y in. 1959 was not generally 

s i g n i f i c a n t l y greater than t h a t of 1958, the c o n t r i b u t i o n 
of l a t e invenil.es and a d u l t s towards the t o t a l dry weight 

http://invenil.es
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was such t h a t throughout the summer of 195© the dry we i edits 
were considerably greater than those of the r r e v i o u s year. 

I n Q« t r i d e n s (Pig,, 2B) , changes i n dry weight and 
densi t y were very s i m i l a r i n "both jrears t hut- i n the three 
other ground d w e l l i n g suecies. L# e'ohippiatus ( F i f * 23). 
0«. palp.in.alis (T?ig« 86) and luguhre ( F i g . '25) the 
r e l a t i v e l y higher 1959 jiuvenile ni.orfal.ifv r a t e s are d e a r l y 
emphasised "by the dry weight f i g u r e s ; at the time when 
m a t u r i t y was reached i n 1959 {L» ephiot)iatus and H» lucuhre 
duly - August., 0, palp i n a l l s - September - October) these 
weigh.fs were only a f r a c t i o n of those of the previous 
year. 

http://palp.in.al
http://ni.orfal.ifv


6, Comparison of the d e n s i t i e s and weights w i t h the , 
data of Todd (1949) 

I t i s o f i n t e r e s t t o compare the numbers and weights 
i n the present study w i t h those- of Todd (-1949) based'on. 
m a t e r i a l c o l l e c t e d i n Oxfordshire. 

Of the species common t o both s t u d i e s , the maximum 
numbers obtained i n Durham were g e n e r a l l y greater than 
those recorded 'by Todd, e i t h e r from, a s i m i l a r h a b i t a t 

( h a b i t a t I I - beech, wood) or from any of the fourteen 
d i f f e r e n t h a b i t a t s examined, .For example, the maximum 
den s i t y of M. rnorlq recorded i n Oxfordshire was 13 per 
ecu m ( h a b i t a t 4, June 1946) whereas i n the Durham Study, 
the maximum d e n s i t i e s i n 1958 and 1959 r e s p e c t i v e l y , were 
36*5 and 45*0 per sa. m (Todds f i g u r e are not c l e a r l y 
.stated to represent the d e n s i t y per sg s m, although examination 
of the t e x t suggests t h i s t o be the case), 

The maximum d e n s i t y recorded by ' i V v i c j of «tHl species 
of harvest-spider i n the grorn 1 l a w " e-npler was 49 per 
sa ra. (dune 1946) whereas the corresponding maximva-: of 130 
(5 J u l y 1958) and 167 per sq m (13 June 1959) i n the present 
study were approximately three times greater* 

This d i f f e r e n c e i s obviously r e f l e c t e d by corresponding 
weight difference®, but as dry weights were used i n t h i s 
study and. wet weights i n the Oxford study, no d i r e c t 



comparison, with. Todd* s maximum; biomass f i g u r e i s p o s s i b l e . 
However, P h i l l i p s o n (1962) has given, the mean l i v e weight 
of several i n s t a r s of M» morio and 0„ t r i d e n s , and by 
using h i s data, the r e l a t i o n s h i p 'between l i v e and dry 

weights can he examined. On ? September 1958 when the 
highest dry weight (158*1 rag) of e i t h e r year was found, 
the c o l l e c t i o n comprised only, adults of the three 'spring 
species' hut both penultimate and f i n a l i n s t a r s of the 
three 'summer species'. Comparison of the l i v e and dry 
weights of a d u l t M» morio, a spring species, shows the 
dry weight t o have been, only 2 0 8 % of the t o t a l l i v e 
weight, w h i l e i n the, ease of t~he penultimate and f i n a l 
instars.. of 0. t r i d e n s , a summer species., t h i s p r o p o r t i o n 
was, on. average, 1.8*9%. Assuming t h e r e f o r e , the 
p r o p o r t i o n t o have been approximately 20% i n a l l species, 
by m u l t i p l y i n g . t h e maximum, dry weight f i g u r e by 5 S the 
maximum hiomass i n terms of l i v e weight per su m -would 

seem to have been approximately'690 mg. This i s over 
three tiroes greater than the corresponding f i g u r e of S13 
mg per so m. given, by Todd. ' 
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IVa, BEHAVTOUP. STUDIES: FJSLD 'W)EK 

1, The study, area, 

(a) G-an e r a l f a a tu.r e s. 

Th.e f i e l d behaviour s t u d i e s were c a r r i e d out i n 
Kan ay's P l a n t a t i o n , a small area of mixed deciduous -
coniferous woodland s i t u a t e d some 7 miles t o the east of' 
Durham. 05 t y . (Nat i o n a l G r i d Reference HZ 390386), The 
wood, which forms a square with an area of about 80 acres, 
l i e s on c l a y which slopes g e n t l y downwards from, south t o 
n o r t h , I t was planted, about a century ago, and f o r the-
l a s t twenty years was so badly neglected t h a t the o r i g i n a l 
drainage' system has completely broken down. As a result,, 
a t h i c k l a y e r of raw a c i d humus has accumulated, ranging • 
i n pH from. 4*40 at the higher (southern) side to 4.32 at 
hhe .lower (northern) si.de» Largely "because of the poor 
drainage and h i g h a c i d i t y the f l o r a of the whole -area 
was? impoverished, and from, a f o r e s t r y p o i n t o f view the 
p l a n t a t i o n , i n 1969., was i n a very bad c o n d i t i o n . 
However i n being l e f t u n disturbed f o r so long the f l o r a 
and fauna would presumably change only s l i g h t l y from 
one year to the next, and the area was t h e r e f o r e q u i t e 
s u i t a b l e f o r the present work* 

http://si.de
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' (b) The fl o r a . . 

The area chosen f o r study was a 3.00 x 50 metre 
rectangle near the centre of the p l a n t a t i o n (Plate 2 ) . 
The f l o r a was- e s s e n t i a l l y s i m i l a r throughout, although 
the r e l a t i v e ahunden.ce of the species d i f f e r e d s l i g h t l y 
between the nor t h e r n and southern halves (subsequently 
r e f e r r e d t o a.e regions I and S). 

The t r e e l a y e r comprised both deciduous and contferoua 
trees- which, i n general, were w e l l separated g i v i n g a 
f a i r l y open canopy. Oak (Quereue petraea (Mattuschka) 
L i e h l . ) and ash. (Fraxtnus exce 1 s l o r L.) predominated i n 
region 2, pine (Plnus s y l v e a d r i s L„)» l a r c h ( h a r i x decidua 
M i l l , ) , beech (¥&mis s y l v a t i c a !<•) and oah i n region. 1. 
Small b i r c h f r e e s (Betula pubescens. Bhrh. w i t h a l i t t l e 
B. verrucosa Shrh,)* many of them dead or dying, occurred 
e q u a l l y throu.ghout both regions. Many small patches of 
b i r c h scrub hushes about 1,5 m t a l l , and fewer l a r g e groups 
of f e r n s (Dryopten 1 s a.ustr 1 aca (J acq,) Woynar and D. f i l i x - m a s 
(1.) Schott i n equal amounts 'with a l i t t l e Athyrium 
f l i l a c - ffemina (L.) Roth) were sc a t t e r e d at random over 

both regions. Long s t r a g g l i n g clems of bramble (Rubus 
f r u t i c o s u a L,) occttoed u n i f o r m l y but sparse? y throughout 
the whole area. 

http://ahunden.ce


P l a t e 2. Part of the study area i n Nannya P l a n t a t i o n 

seen from the n o r t h . 
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Three grasses, Anthoxanthum. odoratum L., Dechampsia 
flexuosa (L.) T r i n . and D. caespi.toaa (L.) Beauv* were 
co-dominant- i n region 1, and although present i n 
s i m i l a r p r o p o r t i o n s i n re g i o n 2, t h i s r e g i o n was 'being 
invaded by Holcus m o l l i s L., patches 0;f which were c l e a r l y 
spreading outwards and r e p l a c i n g the other 1 grasses,* 

The remaining components of the f l o r a occurred only 
o c c a s i o n a l l y or r a r e l y : they were Agrostis. tenuis Sibth*,, 
B l e annum epic ant (L.) "Roth«, Epilobium, .augustif oliuia (L.) 
Scop., Galium hercynicum Weigel, Holcus lanatus L., 
Lunula, mult i f l o r a (Retz.) Le j . , Oxalis a c e t o s e l l a L., 
P o t e n t i i i a erecta. (L.) RSuseh. and "Viola r i v i n l a n a Rehb. 

(c) M i c r o h a h i t a t c l a s s i f i c a t i o n . 

A s l i g h t m o d i f i c a t i o n at the mi c r o h a b i t a t c l a s s i f i c a t i o n 
described "by Todd (1949) and Elton, and M i l l e r (1954) was 
f o l l o w e d i n the present study. The vegetation, was 
considered t o form, s i x d i s t i n c t v e r t i c a l l a y e r s : 

The ground l a y e r - the l e a f l i t t e r and ground surface 
v e g e t a t i o n * 

The surface l a y e r - the "bramble leaves; approximately 
10 em above the ground surface ( P l a t e 3 ) . 

The f i e l d l a y e r - the t a l l grasses (Plate 3 ) . 



P l a t * 3, The v e g e t a t i o n of the surface l a y e r (Gambles) 
and the f i e l d l a y e r ( t a l l grasses). 





Tlie shrub l a y e r - the "birch, scrub bushes (P l a t e 4) 
The t r e e trunks - the t r u n k s of ash, beech, b i r c h 

and oak t r e e s * 

The t r e e branches - low l e a f y branches o f beech, 
b i r c h and oak trees,, 



P l a t e 4a B i r c h scrub hushes of the shrub l a y e r . 
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2. Measurement of p h y s i c a l f a c t o r s . 

I n order to assess the e f f e c t of physical, f a c t o r s 
on 'behaviour, readings, of l i g h t i n t e n s i t y , temperature 
and r e l a t i v e humidity were taken whenever sampling was 
c a r r i e d out. 

(a) L i g h t 
( i ) Method. 

I n c i d e n t l i g h t readings were taken on a Weston. 
Master 11 p h o t o - e l e c t r i c exposure meter "by p o i n t i n g i t 
upwards t o a p a r t of the sky w e l l away from the sun, 

( i i ) Results* 

Sampling was c a r r i e d out during s i x half-hour p e r i o d s 
i n each 24 hour day-night, c y c l e , these p e r i o d s being chosen 
in. r e l a t i o n to, l i g h t i n t e n s i t y (Table 8 ) . This Table 
shows the range of l i g h t values, recorded at the s t a r t 
of c or reap ending periods; from June t o October. Because 
of the progressive time (GMT) change over the f i v e months, 
only the p e r i o d numbers, are used i n subsequent description., 



Table 8. L i g h t values and times at the atart of each 
p e r i o d . 

Period 
number 

The p a r t of the 
day-night cycle 

Range of 
l i g h t values ̂  

(candles per sg$ 
Time i n 
mid-June 
(GMT) 

Time i n 
mid-October 

(GMT) 

1 Midday 400 - 800 1200h 1200h 
Just a f t e r sunset 05 - 25 2100h 1.71611 

5 Just a f t e r dusk 0 8145h 1800h 
4 Midnight 0 24-00h 240011 
5 Just a f t e r dawn 6.5 - 25 0315h 0615.li 
6 Just a f t e r sunrise 100 -.400 040011 0700h 

http://0615.li


83 
(b) Temperature and r e l a t i v e humidity, 

( i ) Method 

Temperature readings were made 'by using o r d i n a r y ' f u l l 
ImmersISii' type mercury thermometers. 

R e l a t i v e h u m i d i t i e s were recorded 'by the use of cobalt-
c h l o r i d e and c o b a l t thiocyanate papers,, the former t o cover 
the range 40$ t o 10% R.H., the l a t t e r the range 70% to 100% 
R.H. (Solomon 1945 and 1.957). The papers were cut up 
i n t o 2-5 x 1 cm s t r i p s and each s t r i p was suspended, by a 
hook of wire from the cork of a 5 x 2.5:cm glass specimen 
tube from which thebo :ttbm :' had been removed. A f t e r exposure, 
the papers were r a p i d l y t r a n s f e r e e t o l i q u i d p a r a f f i n and 
the r e l a t i v e humidity t o which they had -'been exposed was 
determined by comparison w i t h a set of standards. Solomon 
p o i n t e d out t h a t the papers should be exposed f o r two hours 
i n order to o b t a i n a t r u l y accurate reading, but i t was 
found t h a t provided they had been p r e v i o u s l y stored at 70% 
R.H. they gave a reading to w i t h i n 1% or 2JI R«H. a f t e r only 
f i f t e e n minutes exposure. I n p r a c t i s e t h e r e f o r e , although 
the papers were placed I n p o s i t i o n i n the f i e l d about two 
hours before the s t a r t o f each p e r i o d , under continuously 
changing c o n d i t i o n s the h u m i d i t y reading given would have 
represented t h a t p r e v a i l i n g about a r p a r t e r of an hour before 
f i x a t i o n . For the present purpose, t h i s I s 'considered to 
have been the same as t h a t occuring at the time' of sampling. 
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Both thermometers and humidity papers were used i n 
the same p o s i t i o n throughout the season, They were s i t e d 
as f ~ i d l o w s : 

1* I n s e r t e d l u s t "below the surface of the l i t t e r 
(the ground layer)» 

2. Resting on. bramble leaves j u s t above the surface 
of the l i t t e r (the surface l a y e r ) . 

3. Suspended from, the branch of a b i r c h scrub busiii, 
approximately 1 metre' above- the surface (the shrub 
l a y e r ) . 

4. Suspended from a low branch of a beech t r e e , about 
2 metres, above the surface (the t r e e l a y e r ) , 

During the hours of s u n l i g h t , care was taken t o ensure 
t h a t only shade temperatures and humidities- were recorded 
at p o s i t i o n s 2,, 3, and 4. At each of these p o s i t i o n s two 
glass tubes were f i x e d together, one w i t h c o b a l t c h l o r i d e 
peper, the other w i t h c o b a l t thibcyanate paper, \ i n order 
to ©over the whole range of h u m i d i t i e s l i k e l y t o he encountered. 

( i i ) Re su11 o» 

Temperature ana r e l a t i v e humidity readings were taken 
at each of the above l e v e l s on each sampling occasion. 
The r e s u l t s are given i n Table 9, and those of 16 and 25 
June,, ana 27 August, being p a r t i c u l a r l y r e l e v a n t t o 
subsequent discussion, ere i l l u s t r a t e d g r a p h i c a l l y ( F i g . 31). 
Tn t h i s f i g u r e the r e s u l t s f o r t~he shrub l a y e r are not 
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RELATIVE HUMIDITY TEMERATURE 

IOO-I 

16.6.59 

oo-. 

25.6.59 i*° 
2 

60 

lOO-i 

27.8.59 H 

23 -, 

PERIOD 

Surface layer • « T r t « layer 

F i g . 31. Temperature and r e l a t i v e humidity a t each period of 
the d i e l i n Nannys P l a n t a t i o n . 



I l l u s t r a t e d , these being alrnoat the' same as those f o r the 
tr e e label's 

I t can "be seen t h a t the. greatest changes of ternperatu.re 
and humidity were recorded 8round sunset ( p e r i o d 2) and 
si.mri.se ( p e r i o d 6) r a t h e r than at the times f o l l o w i n g the 
lieappea^anee and reapx^earanee of l i g h t (periods 3 and 5 
r e s p e c t i v e l y ) . Nevertheless., as a, r e s x i l t of the l a g in. 
c o o l i n g and warming f o l l o w i n g sunset and sunrise, c o n d i t i o n s 
continued t o change s t e a d i l y i n one d i r e c t i o n throughout 
the n i g h t and e a r l y morning ana. only "began to change i n 
the reverse d i r e c t i o n a f t e r sunrise. Thus, the lowest 
tampers tunes- and highest h u m i d i t i e s were f r e q u e n t l y 
recorded oust a f t e r dawn ( p e r i o d 5) r a t h e r than during 
the hours of do-rim^~"- ('"' T c\r*c* t Jo*>~ +o ^he general 
trend, w^r^ ap]Df?.re'n4 i T O ° > -f IT<O «•->!"' A-I<T-IO I t.he r e l a t i v e 
humidity a~t a l l "* »v .1 - • <- --M n inn >4>uj, <-,f, p e r i o d 6, 
&"\ie? on 'both oec v>~. •» o •'•in n*< u n c ^ m* heavy e a r l y 
morning mi at) , 

Over any ore 24 hour p e r i o d , the amaUest fluctuations? 
of temperature and humidify occured i n the ground l a y e r , 
the greatest i n the surface ©r shrrh l a y e r s . This i s 
i l l u s t r a t e d "by Tahle 10 which .shows the range "between the 
mean rnaxirnurn and mean minimum temperatures and h u m i d i t i e s 
c a l c u l a t e d from, the readings over the p e r i o d 16 June to 
5 September. 

http://si.mri.se
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U n l i k e the order of temperature, t h a t of r e l a t i v e 
humidity remained f a i r l y s i m i l a r at each of the s i x 
periods during the 24 hours, the highest being recorded 
in the ground l a y e r , the lowest among the t r e e "branches• 
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5, Sampling .methods f o r the d i f f e r e n t f i e l d l e v e l s * 

A pr<?liminary survey c a r r i e d out i n 1958 i n d i c a t e d 
t h a t the d e n s i t y of harveat-spidere i n the study' area was 
never very l a r g e * end as the I n v e s t i g a t i o n , had. to he c a r r i e d 
out s i n g l e har.de d. the r e s u l t i n g f i e l d work, programme was 
n e c e s s a r i l y a compromise "between the needs f o r large numbers 
and f o r frequent sampling* 

P a r t i c u l a r a t t e n t i o n was p a i d t o v e r t i c a l migration. 
In Mitonus merio and Oligolophus a g r e s t l s . The programme 
in v o l v e d sampling each of the s i x v e g e f a t i o n a l l e v e l s 
described above at each of the six periods during a s i n g l e 
84 hour day - n i g h t cycle (Table 8 ) , This was c a r r i e d 
out two or three times a month from the time of the f i r s t 
s i gn of v e r t i c a l m i g r a t i o n i n June 1959 u n t i l the end of 
the year. 

As eacb l e v e l was sampled by a. d i f f e r e n t method, the 
a c t u a l numbers from each were not di.rectl . 3 r comparable. 
I t '//as f e l t however t h a t the p a t t e r n of v e r t i c a l m i g r a t i o n 
would he s a t i s f a c t o r i l y i n d i c a t e d hy comparing the r e l a t i v e 
changes, w i t h time, i n the numbers of harvest-spiders, at 
the various levels-.. 

A3P. animals were transferred,, soon a f t e r capture, to 
specimen t r e e s c o n t a i n i n g 70% alcohol together w i t h p r e v i o u s l y 
w r i t t e n l a b e l s g i v i n g the date, time (G-.M.T.) and sample 
=)-vf,-»ils. The tubes were r e t u r n e d t o the, l a b o r a t o r y f o r 

' " " i n a t i o n . 

http://har.de
http://di.rectl.3r
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(a) O-round layer1». 

P i t f a l l trapping: was the obvious method by which 
r e g u l a r and frequent samples of harvest-spiders could "be 
obtained, from the ground l a y e r . Several types of simple 
p i t f a l l t r a p s , were t e s t e d . A t . f i r s t the "bottoms of 
d r i e d n i i l k t i n s were smeared w i t h e. t h i n l a y e r of ' S t i k t i t e ' 
and. sunk i n the ground w i t h the rims at ground surface 
l e v e l . However, leaves and other debris made i t d i f f i c u l t 
t o p i c k o f f animals from the grease. The same t i n s were 
then used w i t h 3 cm of water i n the "bottom, hut although 
•this method' pave large captures, harvest-spiders were also-
seen to climb up the w a l l s and escape. F i n a l l y glass 
j o r s 10*5 cm across by R.5 cm deep were used, Their i n s i d e 
w a l l s were p o l i s h e d w i t h a dry c l o t h to reduce the chance 
of escape. Several types of l i q u i d were t r i e d , , i n c l u d i n g 
d i l u t e f o r m a l i n , d i l u t e a lcohol and phenyl - mercuric --acetate-
s o l u t i o n , bi.it the 'best was found to be a weak s o l u t i o n of 
a detergent* This was odourless and thus had obvious 
advantages over the' other s o l u t i o n s Harvest-spiders were 
seen to sink belo?; the surface immediately a f t e r f a l l i n g 
i n t o i t , and were dead w i t h i n about f i v e minutes. 

Accordingly, f i f t y p i t f a l l traps c o n t a i n i n g detergent 
s o l u t i o n were set out i n the f i e l d . H a l f were placed i n 
the tipper p a r t of the study area (region 2 ) , h a l f i n the. 
lower p o r t ( r e g i o n 1 ) . 'Both sets- 'were arranged i n f i v e 
rows of f i v e j the j a r s i n each row being 5 metres apart. 

http://bi.it
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the voire 10 metres apart* Th.e j a r s of th.e f e a r t h and f i f t h 
r^ws in. eeaior 1 '"ere among f e r n s aad l e a f l i t t e r . Those 
of thA fhr-st fh.ree rows in. r e g i o n 1 and of a l l rows i n 
region £ were among grass. 

I f would have taken too .much time t o record the numbers 
caught i n i n d i v i d u a l t raps, and only the t o t a l s from regions 
1 ana S were noted separately. Each t r a p was emptied bgr 
swrnlh ng the 11. ay i d and i t s contents round the j a r then 
r a p i d l y pouring through a f i n e s i l k gauss, the l i q u i d "being 
c o l l e c t e d f o r re-use. At f i r s t t h i s was done s i x times a 
day, hat the d i f f i c u l t y of l o c a t i n g and emptying f i f t y j a r s 
during the hours of darkness made i t necessary to reduce 
the frequency of t h i s operation.* The catch was th e r e f o r e 
•(- po-r over two 12 hour periods; the * n i g h t ? p e r i o d 
extending fmm 2000. h. t o 0800 h G-„M„T, aad i n c l u d i n g l o t h 
crepuscular periods, ana the 'day' p e r i o d , extending f r o m 
0800 k t o 8000 h G-.M.T. which was i n continuous dag- - l i g h t 
throughout« 

(h) Surface l a y e r 

This l a y e r was sampled by p i c k i n g ' o f f a l l harvest-spiders, 
seen during a standard ten minute search of the bramble 
leaves. Searcb.es dur'ing the n i g h t were made using the 
"ti..gkt from a 6 v o l t car he a d l i g h t * Although t h i s l i g h t 
caused harvest-spiders t o 1 f r e e z e 1 , thea were s t i l l so 
conspicuous t h a t nocturnal searching was u n l i k e l y to have 

http://Searcb.es
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- <"-* o i *~ ^p^p-i f̂  "| .put f h . ~ r 2 p 0 V i i o* fi"Q j ^ i 7'VT ihe ' i-^^r^, 

''pi-sfa Tr^.l *| c f n g " we F: STTVO1er1 T)V the u ee of B swse'o^ef * 
.A. standard f t , f t v gfes 'OR with. 3 90 on. diameter r e t aac m^de 
at- each of the sira periods* • The path to he taker. 3 t each 
was decided i n advance t o avoid covering the same ground 
twice* 

The ci.i b t r i b u i ion of the t a l l or ass over the study area 
was r a t h e r patchy. To t e s t f o r any associated uneveness 
i n the di s t r i " b u t i o n of harvest— snide^s^ f j ve a'j-vnnl (e^ch 
of f i f t y sweeps) were taken i n d i f f e r e n t p a r t s of the study 
are a* "between 1200 h and 1500 h- Q-.M.Tf on 25 June 1958s 
On.lv Mltopus roorio was found and the r e s u l t s are given i n 
Table I I , 

Table 11. Comparison of the numbers of Mitopus rn.orto 
*̂ *T*om f 1 ^ri3 3'i TT)i 1 *^r r i ft. 1 ŝ _ver seriTol e-̂  * 

Samnle To t al.:. 

number M. morio 

8 
p. 14 
5 18 
4 8 
f ) T O 

o 
= 5.52 P:> 0.05 

a • 
A X" t e a t c a r r i e d out or the t o t a l s gave a value of p> n„05 

http://On.lv
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showing the absence of gay s i g n i f i c a n t heterogeneity* 

(&) Shaiib layer.. 

The ahrtib l a y e r was sampled "by hea t i n g groups of ten 
l„-rh«.- sample over a l a r g e white sheet* .Within the 

study area the hushes were confined to patches, each patch 
•_ " * i a ing fen. to t w e n t y hushes,, I t , wae hoped t h a t the 
z' " i h u t i o n of harvest-spiders among these psPtohes would 

he f a i r l y iin.if^orm so t h a t an* 0" '^m 1 v *• i r»*̂  -pi m».<*i ^ 
could he dot acted, simply "by h^ut^ng but1*";? P*»rw** i h ' F , f , ' , t ," ,nt 

group nt each of the s i x per.io-lr- To t e s t f o r such u n i f o r m i t y , 
ten hi.ish.es from, each of s i x dJ^'^rent groups of scrub hushes, 
( l a h e l l e d L t o F) were 'beaten >-'+ween. 1200 h. and 1300 h 
O.M.T. on 25 June and 5 J u l y 1958, The r e s u l t s , given 
in. Tahle 12,' show t h a t although /the numhers were r a t h e r 
small, no ohvious lack of u n i f o r m i t y was detected by the 

te a t (p> 0.05) 

Table 12. Comparison - of t h f T r»pv»T» * (n° 'fitm-m »,ir»ri o 
f rout- s i x simi 1 ar s^n->b lay* r ?ampies. 

Group of 85 June 5 J u l y 
hushes 
A 11 K 

B 8 9 
G 3 7 
D 7 4 
E 3 3 
3? 4 5 
9, 

\rt-i 8.64 4 * 27 
P >0.05 >0.05 

http://hi.ish.es
file:///rt-i
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-5 + 1- C 1*. 

3pidr--".^o i n oad": p^oxi.: of' t e n ^-usdes w o i ' l d h e faixd'd 7' 8?dr!'.i .19.7% 
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1 •v v: ? 1 1 p o IP 
1 1 1 i 1 o o 1 p 16 

•7 n 
,:, 1 o 5 d a 01 

id i o 1 r> •7 6 o o 0 1 18 
0 1 "i 1 1 1 o 3 :i5 
o n d 1 o 7 o 1 4 0 16 

d-} 'done tx'roo.fe.3,. 

n'Y) 1 TT^rest IrjClt'"; t ' ! i " . nt: 1 1 1 

S"'.'' ̂  d'3x"' o "h o ix;o "^xi fypoim.o ,r'' 

d e c i d e d t o t ^ a p Gopaixxte3.;x "> 

,dd r, 1,69 
P > n„0d 

i- -. r i i r 

OTI tv>o:?4 od tl\e rraJ-P3?'* s P l a n t a t i o n . Lrixodp a r e a . 



I n the f i r s t method a a i r s o f 1 S t i A t i t e ' abort 30 cm 
clear was smeared round the trunks of f i v e .Large beech 
trees at a h e i g h t of 1 »5 metres from the ground,, I t was 
thought, t h s t animals would move onto the grease and 'become 
trapped - those descending at the upper edge, those 
ascending at the lower edge of the grease. However, by 
the use of a r e d l i g h t f o r observation during fbe night, 
a strong avoidance r e a c t i o n to ' S t i k t i t e ' was noted, 
The m a j o r i t y of animals (Mitopus morio :and Qligoiophus 
a g r e s t i s ) Ira 1.ted on reaching the edge of the grease, over 
which the^r slowly 'waved1 t h e i r second .legs f o r a short 
time before •moving away from lt« They 'remained on the 
t r u n k j a few centimetres- away from the grease, throughout 
the n i g h t , but around dawn, re t u r n e d e i t h e r i n t o the canopy 
or on fo the ground*, 

Several other methods were t r i e d and the one f i n a l l y 
chosen i s i l l u s t r a t e d i n P l a t e 5a Brown paper s t r i p s 
SO cm wide were f o l d e d as shown, each f o l d being s t a p l e d 
together at one edge. By means of drawing p i n s the papers 
were fastened t o the trunk w i t h the s t a p l e d edge nearest 
the grease, one paper above- and one below i t . I t was' 
hoped t b a t animals would walk ruder the paper placed i n 
t h e i r path, and r a t h e r than t u r n round would remain between 
the paper and the t r u n k - u n t i l dawn, 'when, by a combination 
of t h i g m o t a c t i c and negative phototaet.ic responses, they 
would become e f f e c t i v e l y trapped. They c o u l d then be 



P l a t e 5. The t r e e t r u n k grease and paper t r a p s . 

During sampling periods papers were f i x e d above 
and below the ' S t i k t i t e ' ( r i g h t photograph). 
Between sampling periods they were removed 
and the ' S t i k t i t e ' was covered over ( l e f t 
photograph). 





picked o f f "by removing the pap ere dur : the day. Five 
lar g e beech, t r e e s were chosen i n Great High Wood and 
c o l l e c t i o n s were made on 14 'and SB August 1958 a f t e r 
papers and grease had been i n p o s i t i o n f o r two days and 
r i g h t s on each occasion. By t h i s time M, morlo was r a p i d l y 
disappearing from the f i e l d , but the t o t a l numbers of 

Wl. mor 1.o and p.»_ a g r e s t l s trapi'ed under the papers showed 
t h a t the metbod was o u i t e successful. The r e s u l t s are 
giver i s ̂ abl? 14, the numbers trapped on the grease i t s e l f 
being shown i n pareataas^s. Of a t o t a l of 885 harvest-
spiders caught on 14 August only 7 were trapped on the grease,, 
while on 28 August a l l 50 were caught under the papers. 

This t r a p p i n g method was employed i n the 1959 f i e l d 
work i:n Nanny's P l a n t a t i o n , -Twenty trees of s i m i l a r g i r t h 
were chosen and numbered i n d i v i d u a l l y . Grease bands were 
placed on the trunks of ten., of these, the other ten were 
l e f t untouched (Table 15). For the main study, t r a p p i n g 
was c a r r i e d out f o r a s i n g l e 84 hour period, shout three 
times a month* The papers, were put on the t r e e s at 0800 h 
Ĝ VUT*, examined at about 2000 h the same day and again 
at 0800 h the f o l l o w i n g morning. The catch was t h e r e f o r e 
taken over two IS hour periods, one i n c l u d i n g the hours of 
darkness, the other i n continuous d a y l i g h t . I n between 
trap p i n g , the f o l d e d papers were removed and an unfolded 
s t r i p of "brown paper placed over the grease t o allow 
i r n r p . p , t , r i c f eS roov- -vn , "iip-^fcrw-nl 
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Table 14. The numbers of Mitopua morio and Oligolophus 
a g r e s t i s c o l l e c t e d from the paper traps on each 
of f i v e t r e e trunks. The numbers caught on the 
grease i t s e l f are sho?ro i n parentheses. 

numhen 14 lax gust 38 .august numhen 

Mitopu s 01igolophu s 
morio' a g r e s t i s 

Mitonus Oligolophus 
morio a g r e s t i s 

1 
9 

i.nmer ~ 
papers ^ 

5 

1 18 
1 28 • 
0 61 f l ) 
1 ) 68 
A (0.\ "I Fj 

0 0 
1 1. 
0 o 
0 3 
4 o 

3, o 
- . ':> 

• -L J.. " • % 

w 
6 

0 <7 ft \ 
' \ a 1 

1 13 
2 45 (1) 
1 (1) 10 .. 
0 0 (1) 

1 6 
1 ' 6 
0 7 
2 ' 117 
1. 0 

Totals 13 (3) 26b (4) 1.0 40 



Table IP. The species and. g i r t h of the t r u n k of each 
f r e e used f o r sa^y 1 i n g i r Nannys IS. ant 

.' 1 - 'i o • " i t i n 
C...< ' 

- ] ' , 

•;1 y> r-

i i n ,-!• ,-3 ,-. Species O i r t h 
(en) 

Tree 
number Species 'birth 

(cm) 
1 Ash 142 2 Oak 142 

Oak 156 4 Oak. 165 
5 Oak 140 6 Oak' 107 
<7 As.h. 184 8 Oak 146 
9 128 10 Oak 171 
11 1 110 2 2 Oak 96 
15 A. "(.. l 39 14 Oak 170 
15 Oak. ISO 1.6 Oak 141 
17 0 ak 141. 18 Ash 192 
19 Oat; 164 20 Oak 119 

In a d d i t i o n t o the a c t u a l c o l l e c t i o n s the number of 
animals on the trunks of both greased and ungreased trees 
was noted at each of the s i x periods during tbe 24 hour 
day - n i g h t c y c l e , using a red l i g h t f o r observation during 
darkness 0 

{-p\ gvee branches. 

I t was b e l i e v e d t h a t 24 h o u r l y charges i n the numbers 
of hardest spiders- i r the t r e e canopy would be i n d i c a t e d 
by beating tea low branches at each of the s i x periods. 
However, i f proved almost impossible to l o c a t e and beat 
s u i t a b l e branches during the hours of darkness and i t was 
decided t h a t the branches would be excluded from the main 



f i e l d programme„ Eanipling was simply c a r r i e d out at 
middayj twice a month, during 1958 and 1959. The r e s u l t s , 
Siven i n Table 1.6$ show t h a t at l e a s t et t h i s time of da;/, 
Mltopns jnorto and 01 tgo lopings agre a t i s were v i r t u a l l y 
absent from the lower 'branches i n 1959, 

Table 16, The numbers of Mltopns morlo and Oligolophus 
agrestts- from, ten low t r e e branches. Each 
number i s the t o t a l from two samples,, 

MltnpuG morio Oligolophus a g r e s t i s 
1958 1959 1958 1959 

1-15 dure 0 0 0 0 
16-50 June 0 4 0 0 

1-15 d u l y 4 <z o 0 
16-31 duly 13 O 0 0 

1-15 Aug ,7 0 s 0 
16-31 Aug 7 1 42 6 

1-15 Sept 1 o 0 •7 
U 16-30 Sept "1 0 0 A 
W 

1-15 Oct 0 0 9 6 
16-51 Oct 0 0 0 

1-15 Nov o 0 1 0 
16-30 N O T 0 0 o 0 



Puom the beginning of March. 1.959 up t o the f i r s t 
-Teak: i n June, both p i t f a l l ; t r a p s and greas^paper traps 
on the t r e e trunks were in. p o s i t i o n - These were examined 
bgr clay and r i g h t j e ^ s r a l l j ' ' once a week', At the same time 
c o l l e c t i o n s were made "by'hand from the ground layers the 
surface veget3.ti.on3 the scrub hushes and overhanging t r e e 
"branches. From these c o l l e c t i o n ;y <v v i f f n ^ n the main 
sampling programme was s t a r t e d , I" ̂  ^ o ' ^ o i n T i ^ ^neely 
q u a l i t a t i v e i n f o r m a t i o n was obtained* 

I'latybt!mis t r i a n g u l a r 1 a and Nemastoma lugubre were 
present i n the ground l a y e r throughout, hut i n f a i r l y 
small numbers. MIt.opus, rriorio and Laoinius ephlppiatns 
f i r s t appeared,, i n the ground layer,, i n l a t e March and 
e a r l y A p r i l f o l l o w e d hy Oligolophus a g r e s t i s , Qligolophus 

t r i d e r s and 0di.ell.us p a l p i n a l i s i n l a t e May* Of a l l these 
species only Ma morio was found ahove the ground 
l a y e r "before Jrnie, juveniles? o c c a s i o n a l l y 'being seen on 
the l i t t e r s u r f a c e For example, or several rather damp 
nig h t s i n May fourth, and f i f t h . i n s t a r j u v e n i l e s were seen 
' s i t t i n g 5 or the surface of "beech l i t t e r , w hile on two 
hot dry days i n the same month large numbers of f i f t h 
i n s t a r s were seen 'running 1 around on. the l i t t e r surface 
i n f u l l s u n l i g h t . However, these cases were exceptional, 
and in. general, j u v e n i l e M. morio were not found on or 

http://veget3.ti.on3
http://di.ell.us
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above-the surface i n Maroii, A p r i l and May. 
The f i r s t record of any species, of harvest-spider 

o c c u r r i n g above the surface l a y e r was made on 3 June when 
two s i x t h i n s t a r M» morio were found under the lower 
papers on the t r e e trunks. The f i r s t complete set of 
samples was taken a week l a t e r . 

The r e s u l t s f o r each of the migratory species, 
M. morio and 0. a g r e s t i s , are presented separately: the 
r e s u l t s f o r the ground d w e l l i n g species, L. ephippiatus, 
N» lugubre, 0* p a l p i n a l i s and 0» t r i d e n s are then given 
together. Only nineteen specimens of P. t r i a n g u l a r i s 
were found frop. June to December 1959 and the r e s u l t s f o r 
t h i s species are not given. 



107 

Ci) OonrcartSOD. of catches of - p p c j O P S 1 pmfl p. 

The r e s u l t s of. the H. morio p i t - f a l l c o l l e c t i o n s are 

shown i n Table 17. The sexes of adults are given 

separately. Juveniles were not sexed and the i n s t a r s 

are shown i n parentheses. 

Because of the f l o r i s t i c d i f f e r e n c e s between the two 

regions and the p o s c i b i l i t y of associated d i f f e r e n c e s i n 

fb.e d i s t r i b u t i o n of M* itio r i o . the two sets of r e s u l t s were 

f i T'pt cornusred y i # h "^'aspect to the armuii t o t a l the 

s i str1hii 1~. 1 on of the t o f ^ l e'^iob oyer Id^e ' s'ŝ .d rn'ul Vni sbid 

serious and the .1 ncli.vidual 84- hour c o l l e c t i o n s . 
ysf-Hi o'"H o i i "h trio 'FI'I'^QI ^ r-i fo^~.F:U S O*^ O S P c i p ^ i 0O,[5 

Me Morio were c o l l e c t e d from repdors lyferd 2 r e s n s c t i v e l y * 
Ooiuss.rl sen. of these t o t s l s bv the yf3 t e s t PSU/S s. VFi lue of 
p-' ̂  0̂ .0.0 sb owls"* t^e r li ~ef O'Uenc6:' s not p°reater tbs"^ woul 1 

c»-y'•:}f>ot̂d h-1''" chance alone» 
rn >i p • flpi;' rrnfl ' n 1 /̂ h t * t o t a l s f 7»Q^J e£icb 7*ec j OT? srf-

shown ss B P? u 9 oou f i n ser.cs;r i s b l e (Tsb"' e i 8 j W1 t}iP>0 • 06. 

the d i f f e r e n c e was of no s i g n i f i c a n c e * 

Tn Table 19 bbo •indi 'V'i fbu'i tots"' s IRT»*» qyip^r-iQ-pri gc.-

an r u e con.tln^euc"" t a b l e ("Beiley 19S9 Cn enter r^1'* 

Th^ f i r s t tun l i n e s r> ouraserif the numbers of M» THOPI O 
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c o l l e c t e d from the twenty-five? j a r s i n regions 1 and 2 
respectively.- while the t h i r d l i n e shows the combined 
tot e d e from a l l f i f t y j a r s , The c o l l e c t i o n s of 7 August 
to 9 November,were e l l r a t h e r small and were grouped 
together. 

Table 18. ' . * , ? '.ion of the Mi torus morio ground 
'-;"»(» t r > ' - , " ! - over ' day' and 'night ' i n regions 

'Region 1 Region 2 Totals 
Day 52 62 114 
Night 196 143 329 
Totals 258 205 443 

2 = 3 e63 P > 0*05 

Table 19 The 24 hour t o t a l s o f Mltopus morio from, 
the ground l a y e r i n regions 1 and 2, 

11.6 16,6 J5.6 '.7 13.1 24.7 31.7 7.8 t o 9.10 Totals 
20 19 34 51 24 
44 35 29 45 21 
64 52 63 96 45 

1343" 
e 11. 

40" 
15 

w 
Mm. 

o t a l e J43_ 25 55 443 
6.03 2,84 0 0,01 7*20 0.05 3.74 19.85 

ll2 m 19.85 7 d.f. P< 0.01 

Although. I T * " i x 19,85 and the '.corresponding value of 
? < 0.0]., on. only one occasion was the d i f f e r e n c e between. 
uegions of c l e a r s t a t i s t i c a l s i g n i f i c a n c e ( 24 Jul y , 
o 

A'A-n 7.20, P < 0.01) . However on t h i s occasion several 
of the 7•••">- i n r e g i o n 2 had been broken "by t r e e f e l l i n g 



110 

operations, presumably accounting f o r the unusually low 
number of M , morio taken i n t h i n region, Therefore, 
allowin g f o r t h i s , i t i s assumed t h a t the r e l a t i v e 24 
horn:' catenas from each r e g i o n showed no more than chance 
v a r i a t i o n s frem each other throughout the season. 

As the above t e s t s demonstrated the absence of any 
r e a l difference- between the catches- of the two regions, 
f o r the purpose of t h i s study only the combined t o t a l s 
from the f i f t y ia.ro were considered* These are shown 
i n the l a s t three columns of 1'able 1? and are i l l u s t r a t e d 
i n F i g . 52 a. ! 

( i i ) humhens and i n s t a r s * 

The t o t a l s c o l l e c t e d increased from 64 on 11, June 
to reach the maximum, of 96 on 7 J u l y , This was f o l l o w e d 
hy a sharp decrease t o 45 on 1.3 J u l y , a f t e r which time 
the nnirfbersfell s t e a d i l y u n t i l the species had died out 
by the beginning of October• 

The f i r s t two Jane samples contained l a r g e numbers 
of the penultimate i n s t a r , and t h i s p e r s i s t e d i n p r o g r e s s i v e l y 
smaller p r o p o r t i o n s u n t i l the middle of J u l y , a f t e r which 
time only adults- were found. 

( i i i ) Sex. r a t i o s . 

For a l l samples i n which the t o t a l number of adults 

http://ia.ro


Ill 

BO 

a) Ground layer 4 0 

A SO 

V b) Surface layer 4 0 !h\ 
8 0 

c) Field layer o 4 0 

r 

d) Shrub layer 4 0 

160 

) Tree trunks 8 0 

Oct, Sept. July June Aug. 

F i g . 3 2 . Seasonal changes i n the numbers of Mitopus morio taken, 
per d i e l , a t each l e v e l of the f i e l d . 



11 

was not less than fen, the .significance of any d e v i a t i o n 
from an assumed sex r a t i o of 1 was. ersmined by the X'~' t e s t , 
The r e s u l t s of t h i s t e s t are given i n Table 20. 

Table 20 'V** - l s r l r» ̂  r>a< oi'Min" n-r" f >ci^ hn r>"-> 
^ n i-p'' 1 " ' ̂  r»o ^ A S n i f , of |\ -Mnnn^ inoT»i n , 

; Date A d u l t 
males 

ads I t 
females 

o 
P 

25.6 0 20 20.0 < 0.001 
7,7 17 j on „ ,d.g < 0.001 

15,7 l b r„ > I., 2,50 ns 
24 On 0,38 ns 
31,7 IP T !~ 0 . 04 ns 
7*8 4 0.40 ns 

16,.. a r? 
[ 1.60 • ns 

27„.R 8 10 0 922 ns 

females f i r s t , appeared i n larg e numbers on. 25 June, 
but no males were found u n t i l 7 J u l y , On t h i s occasion, 
w i t h 17 males and 64 females, the departure from a sex 
r a t i o of 1 was h i g h l y s i g n i f i c a n t (P< 0.001). There were 
s t i l l s l i g h t l y more females- than maTles on 1.3 July,, but 
on t h i s and a l l subsequent dates a l l departures of the r a t i o s 
from 1 were accounted f o r by chance alone (P> 0.05). 

( i v ) D i s t r i b u t i o n of the catch oyer the 'day' and 
'night'periods* 

The 12 hour t o t a l s from the f i f t y t raps are i l l u s t r a t e d 
in. P i g e 33a» In t h i s f i g u r e s o l i d l i n e s ' represent the 
' n i g h t 1 captures, broken l i n e s the 'day1 captures,, The 
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f i r s t samples co n t a i n i n g only a d u l t s * 



small v e r t i c a l arrow i n d i c a t e s the f i r s t sample comprising 
admits onl3̂ » to the f i r s t two sampling occasions,, w i t h 
mainly j u v e n i l e s present, the 'night' t o t a l s were 
approximately twice those o f the corresponding * day' 
p e r i o d , hut on the f o l l o w i n g two occasions, when f i r s t 
females and then males' appeared i n r e l a t i v e l y l a r g e numbers, 
the n o c t u r n a l catches were 'between s i x and seven times 
greater tb.a.'Ns those of the day, 'Phis p r o p o r t i o n f e l l 
t o f o u r on 1.5 duly, a f t e r which time ( w i t h one exception.) 
there was r e l a t i v e l y l i t t l e d i f f e r e n c e between the two 
sets of r e s u l t s , 

(b) Surface l a y e r . 

( i ) Numb ere and i n stars1,, 

The d e t a i l e d r e s u l t s of the t e n minute searches- of 
the surface vegetation, are shown;.- i n Table 21 and the t o t a l s 
c o l l e c t e d on each date are i l l u s t r a t e d i n Fife. 52 b. 

M. morio was- completely absent from the surface 
v e g e t a t i o n on 11 dune. 34 specimens were c o l l e c t e d on 
16 June, approximately t w o - t h i r d s of them being s i x t h i n s t a r 
j u v e n i l e s , the r e s t adult females. Adult males f i r s t 
appeared a week l a t e r , then the numbers increased to the 
maximum of 102 on 15 July, Following a sharp drop to 38 
on. 24 duly, the numbers remained s i m i l a r on the nest three-
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occasions, a f t ^ ' f which time the species was v i r t u a l l y 
absent -from the surface vegetation., 

( l i ) 5<?:r ratios., 

Table 2^ shows the r e s u l t s of the examination of 
the se.r r a t i o s f o r ar>y d e v i a t i o n from 1 „ 

Tahle 22 ' The r e l a t i v e p r o p o r t i o n s of each sex in. surface 
l a y e r c o l l e c t i o n s o f Mitopus .morio. 

Date Adu l t s 
males 

Adult 
females 

3 XT1 

16*6 0 11 11. O.C01 
S5.6 36 26 1.6. 
7.7 46 30 3.37 

13.7 68 35 1.1,90 <0,001 
^ » 7 30 8 2.2,74 <0.001 
51*7 34 2 28.44 <0.O01 
7,8 17 - 4 S.05 <0.01 
1P.S 07: 6 9.96 <0.01 

Males outnumbered females on a l l occasions other than 16 
Jnne, and throughout most of J u l y and August the d e v i a t i o n 
from an assumed r a t i o of 1 was s t a t i s t i c a l l y s i g n i f i c a n t * 

( i i i ) D i s t r i b u t i o n of the catch over the d l e l . 

The spread of the catch 'between the s i x samples taken 
during each 24 hour p e r i o d i s i l l u s t r a t e d "by a series of 
graphs (Pig# 54a), Precise comparisons 'between nocturnal, 

and diurnal catches are best made by comparing the mean 
catch per 'n i g h t ' sample w i t h the mean catch pen 'day1 
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of the d i e l . The s o l i d b l a c k l i n e s represent the periods of 
darkness. 



sample* ( f a b l e 23) „ The mean 'day "catch was obtained by 
d i v i d i n g the t o t a l f o r periods ,1, £h 5 and 6 by f o u r , the 
mean 'n i g h t ' catch by d i v i d i n g the t o t a l from periods 3 
and 4 by two. 

Table 23 
T: a e sn r r ao e 1 ay e r -

r "> ]1F> -•"> r» " t ("Ml rn ' • < 
~ ~~ - " ~ - w 

i n wn t n p w niori o f T»O 

Date 'Day* mean 'Eight' mean • R a t i 0 'NizhjL 
* Day' 

' mean, 
mean 

1.6.6 
25.6 
'7.7 

13.7 
24,7 . 
51.7 
7 e8 16.8 

0*5 
5 #7 11.7 

'16.3 
7.0 
5,2 
5,2 
5 . 5 

16.0 
oo a 
15 « 0 
18.5 
5„0 
7.5 
3.0 
3.5 

32,0 
3*9 
1.3 
1.1 
0.7 

. 1.4 
0.9 
0.6 

t 

I n mid June, when the ..majority was s t i l l i n the s i x t h 
i n s t a r , the p r e s e n c e of M. raorjo on the surface was mueh 
r e s t r i c t e d t o the hours of ^-ni n o -s, the da;?" .mean being 
0,5 the n i g h t mean 1 6 . 0 . go .mne, when the m a j o r i t y 
had reached m a t u r i t y , a Iv ->n -nep remained on the surface 
-.hiring the day, the day me <~i n-irw- 5.7? the n i g h t mean 22.5. 
Although some movement onto the surface occured between 
dusk and midnight on 7 duly ( F i g 34a), a l a f r g e number was 
s t i l l t h ere a f t e r dawn and the n i g h t mean was onlay s l i g h t l y 
large!* than t h a t of the day. Throughout the r e s t of J u l y 
there was no consistent, t r e n d i n the p a t t e r n of d i s t r i b u t i o n 



ami the day and. n i g h t means were always very s i m i l a r , 

(a) w i e l d l a y e r 

( i ) numbers and i n s t a r s , 

Re SIT I t s of the c o l l e c t i o n s from the t a l l grass are 
rp.v^n j n Table 24 and the t o t a l s are i l l u s t r a t e d i n Pig, 52c. 

ho M. morio were found on 11 June, 16 specimens, 
i n c l u d i n g both s i x t h i n s t a r j u v e n i l e s and adu.lt. males, 
yere collected, on 1.6 June, Afiy.lt females appeared a week. 
l a t e r * The maximum number of 100 was recorded on 7 J u l y , 
a f t e r which time the species became p r o g r e s s i v e l y less 
abundant and had disappeared from the l a y e r t>y mi, d-Sept ember, 

( i i ) Sex ra d i o s . 

The r e s u l t s of the v 2 t e s t s on the sex: r a t i o s are 
given i n Table 25, 

Table 25. The r e l a t i v e p r o p o r t i o n s of each, sex i n the 
f i e l d l a y e r c o l l e c t i o n s of H1fopus mor1o. 

Date Adult 
^ a l e s 

Adult 
Females 

• <r> 
yd "D 

25.6 24 45 <0.02 
' . - . ? . 49 51 0.04 ns 

13.7 24 20 0»36 ns 
24 e7 17 19 0.11 nc 
31,7 6 •u 1 900 ns 
7,8 1c 8 1.19 ns 

16.8 11. 10 0.05 ns 
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Apart from the higher' p r o p o r t i o n of females on 25 June, 
a l l d e v i a t i o n s from an assumed r a t i o of 1 were accounted 
r^or an chance alone* 

( i l l ) D i s t r i b u t i o n of the oatch over the d i e l . 
The 'da?' and 'night' wean captures .are shown i n 

Table 26 o n l the i n d i v i d u a l t o t a l s ov* i l l u s ^ t r a t e d in. 
wtge. 34 h, 

Table 26, The r e l a t i o n s h i p 'between mean, catch per 1 day 1 

and per ' n i g h t 1 sample I n Mitopu.s morio from 
the f i e l d l a y e r , : 

Date 'Day'mean 'Night' mean Ratio l y P h t ' mean 
'Day' mean 

16,6 0.2 7.5 3 7 * 5 
25,6 26.6 3.7 
7*7 17,7 14*6 0.8 

15,7 6*7 8.5 1.3 
2A,7 rv o 

! • 
3.5 0.5 

21.7 1.0 2.5 2,5 
7 S8 3»0 0.8 

16,8 4*0 3.5 0 o6 

I n general the sequence of events was so s i m i l a r t o t h a t 
seen i n the surface l a y e r c o l l e c t i o n s t h a t f u r t h e r 
d e s c r i p t i o n i s unnecessary, 

(d) Slinab l a y e r , 
( I ) iTurnhers and i n s t a r s . 

The r e s u l t s f o r the shruh layer c o l l e c t i o n s are 
given i n Table 27 and the t o t a l s are i l l u s t r a t e d i n Fig,3 
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The species d i d not appear at t h i s l e v e l u n t i l 25 
June when approximately ty:o-» t h i r d s of the c o l l e c t i o n 
consisted of s i x t h in. s t a r j t n r e n i l e s , the remainder of 
admits of 'both sez^s. The numbers rose t o a maximum of 
b9 on 7 Julv\ then decreased u n t i l the species was ahsent 
from the "bushes "by md.d~Sept ember. 

( i i ) 2 ex r a t i o n . 

The r e s u l t s of the v 2 t e s t s on the sex r a t i o s are 
Siven i n Table 28, 

Table 28* The r e l a t i v e p r o p o r t i o n s of each sex i n the 
shrub l a y e r c o l l e c t i o n s of Mttopus morio. 

h d Adult o 
T> ' 1 - : females -1 ~ J: 

25.6 6 ry 0,0? na 
7.7 50 C Q 0.17 ns 

13.7 19 ' 5 8.17 <0.01 
24,7 6 8 0.28 ns 
31.7 20 9 4.17 <0S0I5 
7,8 12 6 2.0 na 

16.8 10 10 0 ns 

The nilmbers of each sex were g e n e r a l l y f a i r l y s i m i l a r and 
only on 13 J u l y was the deviatxhon from, a r a t i o of 1 c l e a r l y 
of s t a t i s t i c a l 3igri.ifican.ee. 

( i l l ) D t s t r i m i t i o n of the catch over the died. 

Apart from the ahsenee of specimens on 16 June, the 

' n i a h t 1 and * day' mean r a t i o s (Table 29). f o l l o w e d a s i m i l a r 

http://3igri.ifican.ee
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p a t t e r n t o t h a t already described f o r the other l e v e l s . 

Table 29. The r e l a t i o n s h i p "between mean catch per 'day 
and per 'night' sample in. M I t opus morlo from 
the e'lhruh lay e r * 

Date 1 Day'mean 'Wight' mean R a t i o ;Wight' mean. 
'Day1 mean. 

16.6 0 0 
2b»6 4«5 12,5 2.5 
7.7 11.0 7.5 0.7 

13,7 5.5 0 . 8 
o/i ty o o 2.5 1. ,1 
31.7 5,2 4.0 0,8 
7.8 2.7 3,5 1.3 

16,8 <x r? 2 S5 0.7 

f /a) rp p '\, "fsi l Yl 1/~ c; 

( i ) Hitmbers and i n s t a r s . 

The t o t a l s from, the ten tr e e s are shown i n Tahle 30 
and are i l l u s t r a t e d g r a p h i c a l l y i n Fi g * 32e. 

Table 30 The numbers of Mltopus morlo i n c o l l e c t i o n s from 
the t r e e frunhs. A l l j u v e n i l e s (shown i n Tahle 
as j u v , ) are s i x t h i n s t a r s . No f u r t h e r specimens 
were found a f t e r 16 September, 

"bower p apero Upper papers 
Date Jv.v Adult Adult Totals <Tuv Adult Adult Totals Date Jv.v male female Totals <Tuv 

male female Totals 
11.6 6 0 0 6 0 0 0 0 
16.6 ft 1 -1 T 19 0 0 1 1 
25,6 8 O/L "H 57 0 1 2 3 
7.7 0 87 120 0 3 12 15 
1-3.7 0 107 "1 r* 130 0 31 42 73 
24,7 0 30 •) n 42 o 9 11 20 
31.7 0 18 83 0 5 0 5 
7,8 0 16 o 18 0 7 0 7 

16.8 o 1 3 4 0 0 1 1 
27.8 o 1 0 1 pi 1 . 1 O 
5 „ 9 >~. 1 7 n 5 0 6 

16, P n A 0 4 0 o o o 
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The f i r s t complete c o l l e c t i o n was made on 11 lane when 
s i x penultimate i n s t a r M. raorio were found, a l l Linden the 
lone'" papers. Very few j u v e n i l e s were found a f t e r t h i s 
t i m e ? 'hhe main, m i g r a t i o n heing c a r r i e d out hy ad u l t s . 
The numhers ascending the t r e e t run tea increased r a p i d l y 
upto the maximum, of 130 on. .15 -Tula, then suh session t l y 
decreased f a h n l y rapidly,. The t o t a l s caught moving down 
the trunks were never very l a r g e , and °ven. the maximum 
of 75 recorded on 13 J u l y was s t i l l only approximately a 
h a l f of the corresponding aseend^ing t o t a l , 

( i i ) Sex r a t i o s . 

o 
The r e s u l t s of the X" t e s t s on the sex r a t i o s are given 

i n Tahle 51* 
Indie 31 The r e l a t i v e p r o p o r t i o n s of each sex i n the 

t r e e trunk c o l l e c t i o n s of l i t o p u s morio. 

Power 
Papers 

Bate Ad u l t 
male 

Adult 
female "P 

16.6 1. 1.5 10,28 <0.01 
25*6 24 31 O . PS • ' ns 
7 a7 87 33 gA . SO <0.001 
1-3.7 107 23 <0.001 
24,7 60 12 ry ry-i ; © J. <0.01 
-31.7 18 5 7 ,'15 <0.01 
7.8 16 2 <0.001 
7 87 

1-3.7 
@ I 

3 
31 
9 

42 
11 

ft, /• o 
i „sn 
o.2n 

<0.05 
ns 
ns 

In. mid Jntne mainly females- ascended the t r e e s , hut towards 
the end of the mon.fi1 males "became more ahunriant and from-

http://mon.fi1
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7 J u l y onwards were found i n s i g n i f i c a n t l y greater numbers 
than females;. 

There '<»rae no convincing evidence of any d e v i a t i o n 
from a son r a t i o of 1 among adults descending the t r e e 
t r u n k s , although females tended to outnumber males, 

( i i i ) D i s t r i b u t i o n of the catch over the diel'. 

U n l i k e any of the previous c o l l e c t i o n s , no M»niorio 
were ever f o u n d during the hours of d a y l i g h t , the mi g r a t i o n 
being e x c l u s i v e l y nocturnal« ' However:a more d e t a i l e d 
p i c t u r e of the movement of t h i s species was obtained by 
no t i n g the members on the t r e e trunks at each of the aim 
periods during the die!,,. (A ?•> v o l t l a n t e r n w i t h a red 
f i l t e r mas ".sea f o r observation by n i g h t ) . Both the ten 
greaaed and ten unguessed trunks were examined and the 
affirmation, of movement of every specimen was recorded, 
ho attempt vsas made t o include any animalb a c t u a l l y underneath 
the papers on the greased trees» 

Some of the r e s u l t s (give?i: i n ..appendix B) are i l l u s t r a t e d 
by a aeries of graphs ( F i g - 55}• The same p a t t e r n i s 
seen i n a l l the graphs, those of 7 J u l y being f a i r l y t j ^ p i c a l . 
On this- occasion the number ascending the ungreased trunks 
reached a "maximum of 33 l u s t a f t e r dusk ( p e r i o d 5) and by 
midnight ( p e r i o d 4) had f a l l e n t o 6,, hone mere seen e i t h e r 
before dusk ( p e r i o d 2) or a f t e r daws ( p e r i o d 5 ) . On the 
greased t^ees the maximum was recorded somewhat l a t e r , 
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DESCENDING ASCENDING 
4Q 

16-6-59 

Greased trees 

t-—•• Ungrcatcd trcct 4 0 

25 6 

4 0 4 0 

BO 

4 0 4 0 

137 

Period 
4 0 

247 

4 0 

317 

4 0 

7 8 

Period 
F i g , 35• The numbers of adult Mitopus morio ascending and 

descending the t r e e t r u n k s . The s o l i d b l a c k l i n e s 
r epresent the periods of darkness. 
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'h'nt t h i s merely r e "fleeted, the progressive b u i l d ur of 
: ng the -night due to the oh s tuned i o n . I t d i d 
r ^ ' 1o_ ^ - 't the p e r i o d of greatest movement on the trunks,. 
Very few M, morio w^pe seen descending the trunks and only 
*.h» r e s u l t s on 7 anr1 13 duly are i l l u s t r a t e d , only these 
being s u f f i c i e n t l y l a r g e to i n d i c a t e the general t r e n d , 
Ori "both t.hes** oooasiors the greatest a c t i v i t y was recorded 
at p e r i o d "5S the peak at period, 4 on the greased trees again 
r e f l e c t i n g the h u i l d up of numbers due t o th.e o b s t r u c t i o n * 
These r e s u l t a i n d i c a t e t h a t m i g r a t i o n onto the t r e e trunks, 
took place mainly i n the p e r i o d between dusk and midnight, 
hut observation r'"""'"~d t h a t the main• movement occured over 

B-n even more l i m i t e d period, of time. A l a r g e ash t r e e 
( t r e e numher 1.) was observed on several nights,. Just b e f o r e 
the l i g h t had completely disappeared many M» m.orlo appeared 
almost, simultaneous!;?' near the base of the t.runk f They 
ran quickly- up the t r e e , only stopping a few times before 
passing out of s i g h t . At the same time a few M„ m.orio 
moved from tbe lower t r e e branches onto the trunk arid q u i c k l y 
descended to the ground. Further specimens were seen 
moving l u "both d i r e c t i o n s throughout the n i g h t , e s p e c i a l l y 
i n the p e r i o d unto midnight, hut never in, such la r g e rumher.s 
as those ohserved i n i t i a l l y . Fo s i m i l a r l a r g e scale 
mig r a t i o n was seen, around dawn. 

The d i r e c t i o n of movement of any one specimen could 
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not be charged* I n d i v i d u a l s mere niched o f f the trunks 
and r l a x i ^ d or other trunks or on s t i c k s planed i n the ground, 
but i n every s i n g l e case the previous d i r e c t i o n of movement 
'Uc ^.ontlnned unchanged., Dven when pushed or turned 
round t o face the opposite d i r e c t i o n , they always turned 
hack and resumed the o r i g i n a l d i r e c t i o n of movement, 

( i v ) Duplicated c o l l e c t i o n s , 

From., general observation l u r i n g June and e a r l y J u l y , 
i t "became i n c r e a s i n g l y apparent t h a t there was very l i t t l e 
v a r i a t i o n from one n i g h t to the next i n the numbers of 
M» mprio moving on the t r e e t r u n k s . To i n v e s t i g a t e t h i s 
i n more d e t a i l , and at the same time o b t a i n some i n d i c a t i o n 
of the r e l i a b i l i t y of t i e main c o l l e c t i o n s , a f t e r 7 J u l y 
a fu.rtber c o l l e c t i o n was made over the 24 hours immediatel3 r 

f o l l o w i n g each sampling p e r i o d . Differences associated 
w i t h changing weather c o n d i t i o n s were kept to a minimum ~by 
only sampling when the weather seemed l i k e l y t o remain s i m i l a r 
over both p e r i o d s . The numbers from i n d i v i d u a l trees were 
recorded so t h a t confidence l i m i t s of the mean number per 
t r e e could he c a l c u l a t e d . Both sets of means3 w i t h 95% 
confidence l i m i t s s are i l l u s t r a t e d , in. Pig* -36. C l e a r l y 
there was a gr e a t e r s i m i l a r i t y between mean captures on 
adjacent than or non-adjacent n i g h t s . 

I t has hoen shown t h a t the nocturnal m i g r a t i o n v i a 
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20n 

I 

Lower papers 

t i l 1 

Uppcr popart 

4 i 1 i t l _ L 
June July Aug. 

F i g . 36. Duplicated means of the numbers of Mitopus morio 
per t r e e trunk. (Bee t e x t f or e x p l a n a t i o n ) . 
The v e r t i c a l arrows i n d i c a t e the f i r s t samples 
con t a i n i n g only a d u l t s . 
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48 hours0 Although there i s no direct- evidence which could 
i n d i c a t e the l e n g t h of time spent "by an i n d i v i d u a l among 
the t r e e f o l i a g e , t M s w i l l t h e r e f o r e he at l e a s t 24 hours. 

The o v e r a l l s i m i l a r i t y 'between adjacent means suggests 
t h a t ?i_g s gg adequately represents t h e : t r u e p a t t e r n of 
v e r t i c a l m i g r a t i o n . Assuming t h i s t o b e t r u e the graph 
was considered as a running mean, and values f o r the days-
on which sampling was not c a r r i e d out were obtained by 
i n t e r p o l a t i o n , , By a d d i t i o n of the estimated and a c t u a l 
means over the p e r i o d from the s t a r t of dime t o the end o f 
August, i t appeared t h a t a t o t a l - of approximately 743 M»raorio 
ascended each t r e e , while on]g r about 183 made the r e t u r n 
j o u r i *n~ ' *» i >n "oute<» 

" 1 I i - i ->•>•( ! 35,3 n f i r g - j Tr-i Si - ^ "i p > W " ^'eP 8. r e a l 

one, ^ 1 1 i f i ^ " " g j s ' " " n n - 1 p''e'kxi"' a 1 "-v n f h o T " components of 
the g ' i ' 1 " •• f t i t "-s w npl3' r , , p' ft- of a d i r e c t 
r e t n ° t I'onr i ma:"* ' w ''ropini•*»•>• f'T»om, OT» "being blown, 
or shaken from the foliage,, The l a t t e r p o s s i b i l i t y was 
t e s t e d by attempting to catch M. morio on greased paper as 



they t o the grounds Ten h o r i z o n t a l t r a y s were 
placed below the trees i n the study 'area* Each t r a y 
consisted of a 45 cm square of hardboard. This mas f i x e d 
through- the centre t o a v e r t i c a l moo den support 2 m long,, 
which was d r i v e n about 0,5 m i n t o the ground* The top 
of the t r a y ass covered by a sheet of bro>>mipaper smeared 
w i t h ' S t i c h t l t e ' , and the support was also greased to cut 
o f f access t o the t r a y from' below* 

These tray?, were l e f t i n the f i e l d almos^t continuously 
from, mid - June u n t i l the end o_p ,Tovember, the greased 
paper being renewed once a month* Vast numbers of I r a n e i d s 
and a d u l t D i p t era 'were trapped, yet o^er the 'whole p e r i o d 
only three M» roorio were caught. Despite the r e l a t i v e l y 
small t o t a l surface area of the trays,, t h i s nevertheless 
suggests t h a t any r e t u r n t o tthe ground by t h i s route was 
o f l i t t l e importance« 

The discrepancy between .ascending and descending total.s 
must t h e r e f o r e represent a r e a l loss of M> roorio from the 
canopy, rethen than a simple r e t u r n to the grounds 
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£* Oli^olophy.s a g r e s t i s , 

(a) Around l a y e r , 

(1 ̂  HO'Trparlso1! of catches of regions 1 and 2, 

The r e s u l t s f o r the p i t f a l l trap c o l l e c t i o n s are given 
i n Tahle 38„ As w i t h M. rnorio, the catches of Oligolpphus 
agrestis: from th.e t*?o regions were f i r s t compared,. 

Throughout the whole gear only 94- and. 55 animals were 
c o l l e c t e d from the traps i n regions 1 and 2 r e s p e c t i v e l y * 
The d i f f e r e n c e "between these t o t a l s was greater than would, 
"be expected by chance alone (p-^O.Ol) i n d i c a t i n g t h a t 
catches from the traps i n region. 1 were the greater of 
th° two sets,, I t can be seen from Table 32 t h a t the numbers 
of adults from the two regions were f a i r l y s i m i l a r , and 

the d i f f e r e n c e was due almost e n t i r e l y to the l a r g e number 
of j u v e n i l e s found i n r e g i o n h 

Comparison; "by the T 2 t e s t , of the d i s t r i b u t i o n of 
the 'day 1 and ' n ight' catches 1of the two regions (Table 85) 
showed the absence of •"any s i g n i f i c a n t d i f f e r e n c e (P> 0„05)* 

Table 35-.. ' i n ^ r ^ " " " r ^ n b c i f t ' - o rvj •? o i ophus a r r e s t i s 
'-^•u ~" n"» e-f u - rr'o-w and * night 1" i n 

reaxons 1 and 2, 

>-'•••' Region 2 Totals 
'Day' 15 11 26 
'Fight' 89 : 24 . 105 
Total s 94 35 129 

•P. 
-y • - 2,..89 P,> 0,05 
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-̂ ' o f t i e r e l a t i v e s c a r c i t y of 0, aguestis in, the 
v * f oniw-o * t o t a l s from the f i f t y 

( i t ) ]hrmbovs ancl .nstans,, 

The t o t a l s given i n Table so are i l l u s t r a t e d i n Pig,, 
5?o« The p i t f a l l t r a p s were set out i n the f i e l d from 
March ]. 9^9, and 0, a g r e s t i s f i r s t appeared i n them on 25 
dune * The numbers remained s i m i l a r throughout most of 
the year-and, although not shown i n Tahle 52, a few were 
s t i l l present at the end of lamia^y of t- no f a l l o w i n g year,, 

rresumahly hecau.se of the r e l a t i v e i n e f f i c i enc3r of 
the p i t f a . l l t r a p s w i t h respect to the e a r l i e r i n s t a r s 
(see d i s c u s s i o n ) s second a n d : t h i r d i n s t a r j u v e n i l e s were 
never caught i n them. Of the l a t e r stages, the t o t a l 
catch of the f o u r t h i n s t a r was 7, of the f i f t h i n s ^ t a r 
18 and of the s i x t h i n s t a r 37. Adults f ^ i r s t appeared 
i n the t r a p s on 16 -August, 

( i i i ) 2,%" r a t i o s . 

Because of the small numbers, samples of adults were 

combined i n p a i r s i n order t o t e s t f o r any d e v i a t i o n from 

a sex r a t i o of 1, The r e s u l t s of X'"' t e s t s on these t o t a l s 

are r i v e n i r Tahle ?>4„ 

http://hecau.se
http://pitfa.ll
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Table 21 The r e l a t i v e p r o p o r t i o n s of each sea In the 
ground l a y e r c o l l e c t i o n s of 011 go].ophus agrea11.s•» 

, , ,1 + Adult 
f ern 3.1 © J2 P 

16,,a - " - ,., IS J , 31 — 

r> „ 9 • -•-" 6 A r.s 
Q . i n 4 "1 0 

2 Ohio i - 1 " 1 * „ ' 1 5 15 5.0 < 0.05 

the species was •beginning 
o"*' "* ''\ 1-1 '", "v,nrr> a r a t i o of 1 can be accounted 
fop 'by chance clones 

( i v ) D1 et'C1"bu.tion of the catch over the clifel. 

T'he separate 'day* and 'night' t o t a l s arc i l l u s t r a t e d 
i n w i g B 33^,, Despite' the low numbers, the nocturnal catches 
w r e always l a r g e r than thoce of the daya 

(h) Surface layer= 

Over the whole season, only f o u r specimens of 0a ague at i s 
,r -"oun.d during the ten. minute searches of the surface 

v e g e t a t i o n . Of these, one adult female was c o l l e c t e d at 
1200 h 2, wrap, on 5 September, and th r e e a d u l t females at 
1200 h on 20 October, C l e a r l y n e i t h e r j u v e n i l e s nor 
adults normally occured at t h i s l e v e l , 

(c) F i e l d l a y e r 

A few wore specimens, a l l a d u l t s , were collected, from 
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thw tod. 1 grasses from doagust to. October (Table 55), but 
t-he on].;/" con civ. s.i. on v i i r t 1 can s a f e l y be drawn, fvovn these 
resulfe. I s t h a t the species d i d not n o r m a l ^ occur at t h i s 
:i.?vel of the f i e l d . 

Table 55, '<r~^ -'"-"'-<=>- n-r r,~ j'pi >-,> n^r • - ~ r v>efir i n the 
"'»'u 1 y<°"»"= r> 1 c-p f,i nri. , o pf - - i o n - on which 

Period 1 3 A. 5 
Date 

n TO 
"C # ]_ 1 

M P M P M P M P ' M P M P Date 

n TO 
"C # ]_ 1 

0 1 
0 3 
0 0 
0 .1 
0 0 O 

O 
O 
H
 O

 0 1 
1 2 
0 0 
0 0 
0 0 

1 3 
0 3 
0 0 
0 s 

0 0 
0 1 
0 0 
0 0 
0 0 

0 0 
0 1 
2 1 
0 1. 
0 0 

(A) Shrub Paper, 

( i ) PPmberS' and i n s t a r s . 

The r e s u l t s f o r the shrub l a y e r ' c o l l e c t i o n are given 
i n Table 36* The last/ "few c o l l e c t i o n s wore incomplete. 
On 16 and 2^ September s l i g h t d r i z z l e during the n i g h t 
caused animals to s t i c k t o the leaves when the bushes, were 
shahen. On the remaining occasions sampling was not 
c a r r i e d out. at periods 3 and 5. 
The f i r s t appearance of 0, a g r e s t i s i n t h i s layer was made 
by two f i f t h i n D t a r juveniles' on 24 duly* Prom, the end 
• of J u l y to the middle of August, only sixth, i n s t a r j u v e n i l e s 
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™ r e c o l l e c t e d * Adults appeared towards the end of 
" x -»>i 1 t nugb H ' .* t n 1 - ; 1 of 90 on. 6 September wao 

1 1 1 i « - ".••m-vi ( i T i - ^ o p + i o n of Table 36 suggests t h a t 
t>, e r e a l maximum probably oceured about two weeks l a t e r * 
The l i m i t e d data a v a i l a b l e suggests t h a t the decline i n 
mrmbers began towards the end of September, By 3 Novembers 
woer. the bushes were almost devoid of f o l i a g e , the species 
had completely disappeared from the shrub l a y e r , 

( i i ) Sex r a t i o s . 

The r e s u l t s of the t e s t e f o r a~ny d e v i a t i o n from a 
sex r a t i o of 1 are given i n Table 37, 

Table 57,, The p r o p o r t i o n • n , >
 n^^'~< <-r i n the ehruh l a y e r 

c o l l e c t i o n s of 02 - o 1 <~>a~n 1 ~ •ygrestis 1. 

Date Adult-
male 

A d u l t 
female 

o 

27.8 1.9 26 1,09 ns 
5,9 72 18 32.40 <0.001 

16 • 9 30 1.0 10,0 <0.01 
25 , 9 15 9 1.50 ns 
9.10 11 16 0.92 n s 

20.10 5 16 §•0 <0.05 

Tn tue f i r s t two September samples the r e l a t i v e l y l a r g e 
numbers of males represented a s i g n i f i c a n t departure from 
an aasummd aex r a t i o of 1, hut otherwise; the deviations 
were probah/13/' due to chance alone. 
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( i l l ) D i s t r i b u t i o n of the catch over the died. 

The dis17*ihr>t1 or» of 0„ agrestta throughout each 84 
hou.r p e r i o d i s t r e a t e d i n the sane mourner• as f o r M. ..roorio. 
Some of the results- are i l l u s t r a t e d i n F i g , 57 and the fday f 

and 'night* m^an capture?: are shown i n Table 58. 

Table 38. The r e l a t i o n s h i p between mean catch per 'dag' 
and per 1 n i g h t 1 sample i n Oligolophus agrest-is 
fj»nm tb.e shrub l a g e r . 

Date- 'Day' mean 'Night' mean . . a l i g h t 1 moan 
k at i o , — 

Day mean S4. V 0.5 0 
31.7 2*7 5.0 
7*8 0 6 * 0 _ 

16.8 1.0 0 „ 

87*8 1*75 19*0 10.8 
5,9 11.0 23.0 ; 2.1 

I n tb.e c o l l e c t i o n s up to 16 August the numbers were too 
small t o i n d i c a t e any p a r t i c u l a r p a t t e r n of movement. 
I n the f o l l o w i n g collections,, which comprised only a d u l t s , 
the t o f a l e were s l i g h t l y l a r g e r , the 'night' means exceeded 
thooe of the 1 day-', and the graphs ( F i g , 67) suggest t h a t 
e. m i g r a t i o n up i n t o the hushes occured during f~6i.e n i g h t ? 

f o l l o w e d by a movement down, again i n the e a r l y morning, 

(p.) -Tree tr u n k s . ^ - / 

( i ) Numbers and i n s t a r s . 

The mxmbers of 0, a g r e s t i a trapped on the t r e e trunks 
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F i g , 37. The numbers of Oligolophus a g r e s t i s taken i n the shrub 
l a y e r a t each of the s i x periods of the d i e l . The 
s o l i d black l i n e s represent the periods of darkness. 
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pr»e given i n Table 59, Although the trunks had "been 
examined, at f re w e n t i n t e r v a l s since March, the f i r s t 
movement of t h i s species onto 'them was recorded on. I d I n l y , 
- .-.n T'>,> s i x t h i n s t a r .juveniles were found under the lower 
_' A week l a t t e r 62 ju.veni.3es ascended, and t h i s 

1 • • -w '.owed by an increase to 3:97 on. 51' J u l y , . Only 11 
n •> i on 7 Augusts, a f t e r which time j u v e n i l e s were 

"r
J_" '. by ad",fi.ts 

r 1 1 > " iMi \ * rr> f <^ ' i 1- i r ",J « wn <- ; r ̂  "i - ̂  
' ^ ~ i r, -°^o^ 1 1 ''fU - M i l i 1 -1 "V hpf'npc 1 '* 

J u l y , 

Lower pap e r r Upper papers 

JAate Juv 'Adult Adult, Totals J'uv Adult Adult Totals JAate Juv males females Totals J'uv males females 
13«7 0 0 0 ,0 0 0 0 0 
24.7 62 0 0 62 0 0 C) 

31 s7 197 0 0 197 Q 0 0 Q 
7.8 11 0 0 11 6 0 0 6 

16,8 0 3. 10 11 0 0 1 1 
27*8 0 6 30 56 0 0 0 0 
5*9 0 0 9 9 0 4 6 10 

1.6.9 0 1 14 15 0 0 "i. 1 
25.9 0 0 1.9 19 0 1 p9 23 
9.10 0 29 43 72 0 10 12 . 22,.' 

20,10 0 7 26 23 .0 0 1 I . 
3,11 0 0 0 0 0 0 0 0 
4.1S 0 0 0 0 0 0 0 0 

The numb era of adults moving upwards ranged, between 9 and 
56 during the next s i x weeks, but then rose q u i t e suddenly 
t o 72 on 9 October before f a l l i n g to 33 on. 20 October, 

http://ju.veni.3es


T.r. generaJ , irery few 0. agresdly were trapped wwder the 
upper ppp^ra, hut th.° r e l a t i v e l y hirhwr catches:- of do 
dopto'mber ovd. a October are 'believed to represent a r e a l 
pea1" i r the rairobera r e t u r n i n g from the canopy to the around*, 

(11.) 3ex r a t i o s * 

I t can b« Been from. Table 4-0 t h a t more females, than 
males were prevent in. every c o l l e c t i o n , of a d u l t s from both 
\ ̂  * " 1 " " * ̂  y ~ *'"g 1 1 1 ' •> '"̂  rt1y every occasion the 
' 1 ' • *» • *' • * •> '<•> "• of 1 wae s t a t i s t 1 r a l l y 
a Iw'u i f i c an t» 

my-ye 40» 1l ""•> M i ~ of ~> <[•!] r.-» •! i -1 - i y*p>f* t runic 
1 1 - o ) i l > 1 -5 ) (-V1 / 1 t i n-, ,1 - g 

1 " j O *f- .O Adult A d u l t v^ 1 " j O *f- .O 

male H'emal e d, 

16.8 1 10 7 . 35 <0.01 
27,8 6 50 . 16.0 <0.001 
1.6,9 1 14 11.27 <0.001 
25.9 n 19 19.0 <0.001 
9.10 29 do 2.72 ns 

20.10 7 20 10*94 < 0.001 

Only on 9 October, wh.an there was an. increase i n the 
number o f males moving i n both .d i r e c t i o n s , was the d i f f e r e n c e 
of no s i g n i f i c a n c e * 

( i l l ) D i s t r i b u t i o n of tbe : catch over the d i e ! . 
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throughout the n i g h t as was done w ^ i i h M>rnorio, "but 
"because of the d i f f i c u l t y of seeing i n d i v i d u a l s against, 
the background of the t r e e t^runks, t h i s could not he 
e f f e c t i v e ! ; / c a r r i e d out. However, ae a. r e s u l t of general 
observation... i t i s 'believed m i g r a t i o n oocnred mainly i n 
the period 'between dusk and midnight* 

( i v ) Duplicated c o l l e c t i o n s * 

To assess the r e l i a b i l i t y of the main c o l l e c t i o n s , 
these were duplicated, as i n M» morio, and the du.plicated 
means, w i t h 95% confidence l i m i t s , are shown together 
( F i g , 38), On the upper f i g u r e , the s i m i l a r i t y between 
the two means on 9 and 10 Octoher c o n f i r m s the existence 
of a r e a l peak i n the numbers ascending the t r e e s i n mid-
October,, Although i f was'not possible t o o b t a i n a d u p l i c a t e 
c o l l e c t i o n on. 1 August^ a very high l e v e l of a c t i v i t y was 
noted, during the proceeding three nights,, and t h i s peak 
* « T"> ' i r- ,•», •> ^ " * 'i t "i v > 0"0 "i i " -si f- i-. 1 • ' + 1 1 r t i "N"" f", U 1 t 

' i |- 1 ' ' "nT r>75 n ̂  ~ '->•>-< 1T 1 ^-Vi' + >> c .->* r y-t - i If T" g 1 \' 

y j "i i-p 1 -"n -> I T , • -j -i I i> p> h g g t- "hi-) + -f U r s n •' n _/p I " ' 

> r i ' S 7 T 5 n g o ' nf"> r ' r O ' "V n r o n - ~] O ( w / •"" 10 +, 

'h.o a m i a i - n A f l , 

As i n M9 morio, the m a j o r i t y of 0» sign est i s which 
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F i g . 38. Duplicated means of the numbers of Oligolophus a g r e s t i s 
per t r e e trunk. (See t e x t f o r e x p l a n a t i o n ) . 
The v e r t i c a l arrows i n d i c a t e the f i r s t samples 
co n t a i n i n g only a d u l t s . 
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ascended v i a the trunks apparently f a i l e d to r e t u r n t o 
ound by a e i m i l a r r o u t e . Only two females; were 

< " T I on the curfaoe of t~he s t i c k y trapo placed helow 

'ees? and there i a t h e r e f o r e l i t t l e chance t h a t a, f u l l 
return, t o the ground was made by simply f a l l i n g 

from, the t r e e canopy. 
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0 . Species other than M>_ mgrlo end 0* a g r e s t i s . 

( i ) Ooar/arisou of ground l a y e r catches of regions 
1 and 2 , 

The r e s u l t 3 of the p i t f a l l t r a p c o l l e c t i o n c of 
Lac i n l u a ephipp i at us,, 0 d 1 e 1 lu. s p alp i n a l 1 a s 01i,c?olop£ms 
trl.dens aud Nemasto^a luguhre are given, respectively., 
i n Tables 4 g ; 4-2s 4 5 and 44. As w i t h M» morlo the catches 
from regions 1 and 3 were f i r s t compared. 

I n L. eghipp iiatu -s 5 there was c l e a r l y no s i g n i f i c a n c e 
i n the d i f f e r e n c e 'between the seasonal t o t a l s of 1 6 9 and 
1 7 5 from, regiona 1 and S r e s p e c t i v e l y . 1b.e i n d i v i d u a l 
2a- hour c o l l e c t i o n s d i f f e r e d , from each, other- (Table 4 5 
}.Y2 s 5 1 , 3 7 , P < 0 . 0 0 1 ) , although most o f the d i f f e r e n c e 
was' due to the low number' c o l l e c t e d from region 2 on 
6 4 duly, presumably due t o the t r e e f e l l i n g operations 
mentioned e a r l i e r * 

Table 1 1 The 6 4 hour t o t a l s of L a c into, s ephipp 1 ate s from 
the. ground la y e r i n regions 1 and 2 „ 

16.6 2 5 * 6 7 , 7 1 3 * 7 24.7 ^ . 7 17 a 1 6 „ - ° +o 
2 - ^ . 9 

<;~ginn 1 
- ~.r i n n g 
•--<-> • 

6 

7 

1 6 

1 3 

2 5 

7 0 

3 3 

4 5 

4 1 

4 
1 7 

i / i 

1-a 
a 

1 ° gOQ 
I "a 

1 1 - -1, n ! - 1 3 2 6 9 5 7 6 4 5 on 2 5 

ri 0.05 0 11.24 0.85 14.31 1 , 7 1 " . 1 2 
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The i i f ' P - 5 ' f " = n ^ n e t v ^ s ^ t h e d i s t r i b u t i o n o f t h e t o t a l 

c a t c h . O T A T > t h e ' d a y ' a n d ' n i g h t 1 p e r i o d s was h i g h l y 

s i g n i f i c a n t h n a b l e p < 0 , 0 0 1 ) a n d t h e 

t o t a l ' n i g h t 1 c a p t u r e s ^ . „ 0 ,„ ., 0 „ _ _ _ _ _ aat-xos o+ 8*6 ana I n ? r o r r e g i o n s 
t o c a p t u r Q : : ; 

*• i sr-1 ' " in ' " " • ' i . ' 1 A 1 ' „ r d " • t o t i e s p e c i e s 

n nr a t . i i T n • 

c 1 -• i -̂ -J-- -| T -) r\f J T o o i ' ' i n n (zs-~ 7 - ! 1-I - i -
-.. _ . U___, i j . ! : : 

R e g i o n 1 R e g i o n 2 T o t a l s 

' h a y ' 10 44 62 
i i v r i ( T h t t 3.55 119 ' 3 7 4 

T o t a l s ' 175 163 336 

^ 1 1 , 6 3 P < 0.001 

0» p a l p i x i a l i a t h e r e was c l e a r l y no d i f f e r e n c e ' 

•between t h e s e a s o n a l t o t a l s o f 183 a n d 173 f r o m t h e two 

r e g i o n s a n d a l t h o u g h the s p e c i e s was m o r e s t r o n g l y n o c t u r n a l 

i n r e g i o n 1 , t h e d i f f e r e n c e was n o t s i g n i f i c a n t ( T a h l e 47 

P > 0.05) • I n t h e c o m p a r i s o n s he tween . t h e i n d i v i d u a l 

T a b l e 47, n n i v' m f ] on of* t» e Og i I ' U i a ^ .~ - jy-, -n -. f r r n .1 
' f t 1 ' O H T 1 " ' "T ' n ' ' r ' r ^ 5 i i f«f—~ i on ~ 

ana. 

K e g i o n 1 R e g i o n 2 T o t a l s 
« T ",,, - c r f -- :—0 20 27 47 
\ P h h 6 t ' 1"5 146 309 

T o t a l s 195 173 366 

2 = 1.31 P > 0.05 

file:///Phh6t'
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-1 ' 1 T7, -inn . - ^ J ^ n l p+ ; - r i t r v:. 

+ n 1", > • ~ ~ d v" 1" 1
 - I o •> r •<' — f r x i • ~ -i rv" > i 1 r> • • ogi r

 f " 1 '̂ r» 

t h r o u g h o u t t h e s e a s o n ( T a b l e 5 0 , P < 0 . 0 0 1 ) . 

R e l a t i v e ] . y f e w hg. I j y g i i b r e w^^e f o u n d i n t h e p i t f a l l 

t ^ a p s a n ! t h e o ^ a G o n a l t o t a l s ' f r o m ; t h e t w o . r e g i o n s w e r e 

too- s m a l ] t o h e e x a m i n e d h y t h e , r 2 t e s t ( T a b l e 5 1 ) < 

^o ' -veve r j t h e d i a l d i s t r i b u t i o n was a p p a r e n t l y s i m i l a r 

i n e a c h r e g i o n , t h e s p e c i e s "be ing a l m o s t c o m p l e t e l y 

n o c t u r n a l * 

T a b l e 5 1 ' ** - ,«f r*i H i t • nn o ' « tf» (> " ( j ^ r n - , , ^ , 7 M , ^ 

•» n •'-an'-i r»-n 1 ?ug, 2» 
T"i"a ^ n - H + t 

w R e g i o n 2 T o t a l a . 

' D a y * 1 o g 
' h i g h t ' 18 4 0 

T o t a l s 19 2 4 43 

( i i ) 

F i g u r e r ' P 1 - ' r v t e s . t h e c a p t u r e s f r o m , t h e f i f t y 

p i t f a l l t r a p s f o r a l l l s p e c i e s e x c e p t I , ln ,g 'u"bre» The 

s e p a r a t e ' d a y 8 a n d ' n i g h t 1 J n t ^ / a r e - r g . u f , n r n , r e s p e c t i v e l y , , 

h y t h e "broker, a n d s o l i d l i T - * 0 1 0 ' - -n-mi ^ *r><j_ a r r o w 

i n d i c a t e s t h e f i r s t s a m p l e ( ' " i r i i ^ g " l ^ i r ^ f o-p a d u l t s . 

B r i e f r e f e r e n c e i s o c c a s i o n m i m . ^ - -s -> , g i ^ ^ y i n e s u l f s 

o f M.. m o r i o a n d 0 , a g r e s t i ^ 1 " n i g ' - 1 -"•"•<•> v v - 1 ->en 
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de B e r t h e d e a f l i a r , 

, p h e p a t t e r n o f e?e ;n tg was v e n d s i m i l a r i n M» rnn-^j n 

°- n c 1 - L» e l v l I P d . i ? C f o l v . ? t h e s p e c i e s w h i c h h a t c h ' - 1 1^ 

e a r l y - s p r i n g , , B o t h w e r e v i r t u a l l y ah s e n t f r o m y - 'r"~ " 1 

t r a p 8 d u r i r g A p r i l a n d M a y , t h a n t h a n u m h e r a a n ^ i w . n q p ' ' 

r a p i d l y thTMiao-hoi.it J u n e , r e a c h i n g a waxirmnr. h y ^n'4."1'" . " i v 

T h i s v-a.a f o l l o w e d "by a. s t e a d y d e c l i n e o v e r t h a l o - i j--r-, 

m o n t h s 3 and h o t u s p e c i e s h a d d i e d out h y t h e era. 1 o f _ ° p ' ' -"nh<^T» 

•i-be o t h e r s p e c i e s , Q l i f f o l o p h u s a g r e 5 1 i s f 0 , t ' » ' nhpp • 

1 A - d f d . lus p a l p teal i s a l l h a t c h e d d a r i n g t h e o i < 

" - , '* o f May a n d f i r s t , appea red , i n t h e p i t f a l l t y - \ ' , 

' "•• tTb s i r d f i f t h , i r s t a r s j t o w a r d s t h e e n d o f J u n e , 

The n u m b e r s o f Cy p a l p l n a l l s a n d 0 . a g r e s l i s r e m a i n e d 

-revy simi.l-?.i» t o e a c h o t h e r n p t o t h e e n d o f A u g u s t « . d f t e r 

t h i s taaaej t h o s e o f t h e f o r m e r i n c r e a s e d <->nr"' ^ r - ^ 1 ^ 

w h i l e t h o s e o f 3 the l a t t e r e p e c i e n r e m a i ? > ° 1 T o r ' * • > > , 

> i )<•> > <- f ' * 1 f o f "-» -•>•" i ! •+ •? OT> ^ v >T i th*» 

»<*•>. •> r 1 ** e i e f 8 v v« f » - r -^rs - j ; - ^ - ^ 4 y e d 

t h r o u g h , t o J a m a / a y a n d e a r l y Febn ; ' a i \ v o f t h e f o l l o w i n g 

y e a r , m:if Ch p a l p i n . a l l s was- n o t f o u n d a f t e r ear l ;? ' Decemhe iy 

0, t r i d e n a was nu .mer ica3 . , ly ( a t l e a s t f r o m t h e p o i n t 

o f v i e w o f p i t f a l l c a p t u r e s ) t h e m o s t i m p o r t a n t o f t h e 

a r o u n d awe 1 l i n g " h a r v e s t - s p i d e r s * The c a p t u r e s o f t h i s 

s p e c i e s i n c r e a s e d r a p i d l y a f t e r t h e m i d d l e o f J u l y , r e a c h i n g 

t h e maximum, o f 260 o n 27 A u g u s t . F o l l o w i n g a d e c r e a s e 

l u r i n g Sep tember , , t h e n u m h e r a r o s e t o a s e c o n d h u t s m a l l e r 

http://thTMiao-hoi.it
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_ " " ' " > " ^">"|W of* O c t o b e r . The s p e c i e s was b e g i n n i n g 

t.n d i e o f f "by e a r l y ThovemhRi5 a n d h a d 11. s a p p e a r e d o o r n p l e t e l , y 

ny t h e e n d of 1 t h e mont.be 

( i i i ) '< 1 

Po. a l l r p e o i e s j i n d i v i d u a l s o f t h e s e c o n d a n d t h i r d 

1 i ' 1 - r ' i - 'O- pporn, t o e p i t f a l l t r a p c o r 1 -»<** 1 OT< *, 

*'•> i ' f > 1 , ' i * " r • ™ j u v e n i l e s w e r e f o u n d s t h e 1 " ^-e .«!*•»<•>•»-

i n c r e a s e d j . w ? e g r e e s i v e l y w i t h t h e a p p e a r a n c e o f thp> f i f t h 

a n d s i w i h i n s i s t . , I n t h e p u r e l y g r o u n d d w e l l i n g s p e c i e s , 

t h e mairi.mnai was r e a c h e d , i i a m e d i a t e l y a f t e r t h e d i s a p p e a r a n c e 

o f t h e n i n t h i n s f a r s when t h e w h o l e p o p u l a t i o n h a d h i a t 

r e a c h e d m a t u r i t y hu . t i n t h e t w o w i g r g t o r y s p e c i e s t h e 

\~<-.- occu rec i . a l i t t l e e a r l i e r , h e f c " n i ' ^ - i v f - ' - f ' i i - i 

-i-t - + - n eg an. t O ' P i o v e away f r o m t h e J ^ V T I ^ i n I - M O * . m i ->> 

( i v ) g e r r a t i o s , 

The n u m b e r s o f each, sex , t o g e t h e r w i t h t h e r e s u l t s o f 

-yd t e s t e t o d e t e r m i n e t h e s i g n i f i c a n c e o f any d e p a r t u r e 

f r o m an a s s u m e d sew r a t i o o f l f a r e g i v e n i n T a b l e 52 „ 

I / b e n a d u l t s f i r s t a p p e a r e d i n t h e t r a p s , t h e number o f 

f e m a l e s ' was g r e a t e r t h a n t h a t o f i i o a l e s i n . a l l t h r e e s p e c i e s , 

a s i t u a t i o n a l s o s e e n i n M> m o r i o . I n L . e p h l p n l a t u s ^ 

•p*- •>•»<- { - - ~ «->-, ~ - j t i r*\ r ' h " i i i v it i *»<-> i J i ^ i pn f^rj 

, i > »- -Wo ^pT->p i l n ' 1 1~ o y* > i ' ' M I T i ;n 

http://mont.be


"1 f O 1 1 * t" j I , ' i l l _ l i | - , t •>•<__ 

„ i r"" i n . 11 n ,~f, "''177 + 61 7 

L . e p h r p p i a t a i a 

P a t e . - > " 1 ! a. 1 -9 ' o 7Q 

L . e p h r p p i a t a i a 

7.7 
1 3 . 7 
24.7 
31 27 

7 . 3 
1 6 . 3 

27 . 8 
P O 

16 
50 
38 
19 "! 61 

1 1 
5 

10 ° 
<7.. > 

4^ . \ 
r j-v 

'.. «i • 
a ft • a ..„•' 

1 ' r 

5 , 3 3 

<9 „ nap 

< ° * n l 

<0.05 

7.7 
1 3 . 7 
24.7 
31 27 

7 . 3 
1 6 . 3 

27 . 8 
P O 

16 
50 
38 
19 "! 61 

1 1 
5 

10 ° 
<7.. > 

4^ . \ 
r j-v 

'.. «i • 
a ft • a ..„•' 

1 ' r 

5 , 3 3 

<9 „ nap 

< ° * n l 

<0.05 

27.8 
5 , 9 

1 6 * 9 
26 . 9 

9,10 
20.10 

3 . 1 1 

0 
1 ? 7 

17 
9 ' 
7 

Ol! A-
" P 

14.22 
1 2 . 6 4 
21.35 
10.12 

5 . 0 6 
O p Q •O BOO 

<0.001 
<0.001 
<0.001 
<0.01 
<0*05 

ria 

0 9 t a i d e r i a 

7 , 8 
1 6 . 8 
2 7 . 8 

5*2 
1 6 , 9 
25*9 

9 . 1 0 
20.10 

3 , 1 1 

3 6 
8 79 

56 204 
22 80 
85 66 
22 47 
27 53 
67 38 
29 5 

6 7 . 9 4 
8 4 . 2 5 
2 0 . 5 7 
1 1 , 0 0 

9 . 0 6 
3,45 
8 . 0 1 

16 . 9 4 ' 

<0.001 
<0.001 
O.001 
< 0 . 0 0 1 
<0.01 
<0.01 
<0.01 
<0.001 
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_ . . ' " ' ' ... ; _, tg lena f e m a l e s r e m a i n e d t h e 

T>^edominan t s e x i n t h e t r a p s f o r s e v e r a l a r eehs s u n t i l 

"1 "• ' ! 5 p , ' ' " 1 ' ' a l i t t l e e a r l i e r t h ~ a r m a l e s 

' " r" fr>-i ' f < a^ ->-•». 
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5 , Lf -r • n o f ^ " 1 : -»r _ j " 1 -

To a v o i d u n n e c e s s a r y c o m p l i c a t i o n s t h e r e s u l t s f o r 

i t" 1M" VT I T-> - i - " r 1_ ^ r> <- ~»- +• i r i o ̂  " i 1 1 

A M i t o p u s r a o r i o 

B e c f i u s ° o f t h e va?! '* ' ' y i v ' " 1 I ^ + T T V " _< ••>-»,•»T . r 

i n v o l v e d i n t h i s s t u d y ? ~l*r>p-ri- . - n i r>i - • O - T " h r» t 1 ~ ° 

date , o f c o l l e c t i o n s f r o m t h e d ~ i f f e r e n t f i e l d l e v e l s - c a n n o t 

'be f^ade, H o w e v e r , h y e x a m i n i n g f o r e a c h d a t e i n t u r n 

t h e r e s u l t s , o f c o l l e c t i o n s f r o m a l l l e v e l s , i f i s s t i l l 

p o s s i b l e t o " m i l d u p a q u a l i t a t i v e p i c t u r e o f t h e v e r t i c a l 

movement o f M l t o p u s m o r i o w i t h i n t h e s t u d y area. , a n d a t 

+•->*.» - ' n '~i T" f,Q S U n * e S f ^ n t » " n 1 f i or >~\ ->+ <•»«•> i +»-»c ' <-

o - u i " i o n a n d i f • > * »~i f t >e i r ho iv v i ^ " " , 

f V P ' " i : ^ > u f a c i l i t a t e d b y r e f e r e n c e t o F i g s . , 32 a n d 

' ^ y i n a f i o n o f T a M e 5 3 . T h i o f a h l e ehoaTs t h e 

- * - > - - i " a d u l t s i n t h e . p o p u 2 . a t i o n ? t o g e t h e r a h f h a 

r a d i o i l l u e f r a t i n g t o e d h s t r i h u t i o r o f t h e - c a t c h O v e r t h e 

' d a y 1 a n d ' n i g h t ' p e r i o d s . The f i g u r e s - i n p a r e n t h e s e s 

s h e a tap; p r o p o r t i o n o f a d u l t s e x p r e s s e d a s a p e r c e n t a g e 

o f t h e t o t a l , c a t c h o f a d n . l t e a n d y i v e n i l e o o n e a c h o c c a s i o n , 

( T h e l a t t e r a c r e a l l i n t h e s i x t h i n s t a r e x c e p t i n t h e 

f i r s t t w o g r o u n d I s y e r s a m p l e s ) . The o t h e r f i g u r e s show 



C V Z C i . 

t h e r - ~ ~>r ' 1 

-.1 SS'e I" ^ I 1 > r 

' r:.1, '- 'ht ' " j h ' ' 1 ] 1 " t 1 r t h e I n 8 - 1 .» i - i - v - /" 

ho r a t i o s a r e g i v e n f o r r i r . 1 1 ", "w _ n " 

I n d i v i d u a l s h a v i n g 'been f o u n d , ( h i r i n g t h e h o u r s o f d a r k n e s s , . 

1 ' mean tpy t h e 

' r "* d a n d s h r u b 

) , a n d i n t h e 

S ' 

Tab. le 5 3 « re.!. i oris 

,,W i 
0-""t 

n n 
it, t-. 

. ana 1 \ O.L. , 
r - i r , 

! - , 

QT>p a n T r> o c? 

h a t e O r o u r d 
l a v e r 

S u r f a c e 
l a y e r 

F i e l d 
l a y e r 

S h r u b 
3- ay e r T r ' unks 

1 1 . 6 
1 6 . f i 
2 6 . 6 

1 3 . 7 
2 4 . 7 
3 1 . 7 

1 . 9 ( 0 ) 
1 . 7 (Z) 
6 , 9 (34.) 
5 . 8 r 8 3 ) 
4 . 0 ( 3 0 ; 
1 ,3 ( l O O ) 
1 .8 ( 1 0 0 ) 

3 3 . 0 ( 3 2 ) 
-i Q ( o r? \ 
1*3 ( 9 9 ) 
1 . 1 ( 9 9 ) 
0 . 7 ( 1 0 0 ^ 
1 . 4 ( 1 0 0 ) 

" 7 . -'. ( / i4 ) 
" . '?• ("H5i 
0 ,

 1 (].or \ 
i , s ( inn \ 
n . a ( i n o « 
^ „ 6 n e n ' 

<-.r. p S - -
n g ( - o e \ 
n « R ' ' l ^O^ 1 

1 1 { l o g ^ 
r \ c (?/10) 

0 
75 
96 

100 
100 
100 
100 

3 a r v e v ' o f e v e n t s b v i i 

- J u v e n i l e s up t o a n d i n c l u d i n g t h e f i f t h i n s t . - * , -n-^ 

a l w o s t c o m p l e t e l y r e s t r i c t e d t o t h e g r o u n d l a y e r , n . ' h r > " ; g y 

f o r r e a s o n s g i v e n b e l o w , t h e y w e r e s e l d o m c a u g h t "i™ J ~ t r 

p i t f a l l t r S p s , 5 

D u r i n g t h e f i r s t h a l f o f J u n e , t h e m a j o r i t y e~ t l 

p o p u l a t i o n was u n d e r g o i n g t h e m o u l t i n t o t h e s i y t ^ i - , w - < i . 

( s e e w i g . , i s ) h u t o n I I 1'u.ne, i n g e n e r a l , t h i s i r j ' , _ •»» "w 

http://16.fi
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' P i '"!""\" r>ot y e t a b l e t o l e a v e t h e g r o u n d . ( I t :1a 

t h o u g h t t.pat, t h e paw i n d i v i d u a l s f o u n d oa t h e t u e e a w e r e 

1 u 1 i T - I 1 ' i - r 1 I P ; 1 ^ w i t h * 1 "* i -1- -! 11 a 

T i r 1 riii? f- r» i - ^ i f T ' a ~! r ] ' 1 ^ ~ r •"-/•<< n - f ' h , 
" "" ~ " w " - " " " — ^ • u r ~ " 

o f t h e g e n e r a l p o p u l a t i o n ) . 

A f e w a d u l t s a p p e a r e d o n l a d i m e , t h e p r o p o r t i o n 

o r t h e t o t a l c a t c h , i n e a c h l a y e r r a n g i n g f r o m "% i n t h e 

g r o u n d l a y e r : u p t o gf5d o n t h e t r e e t r u n k s , b u t as y e t 

t h e r e n o n e r e l a t i v e l y f e w e r M«_ m o r i o on t h e t r e e s - , a n d 

f ! ' a a t o f t h e p o p u . l o . t i o n was s t i l l i n t h e s i x t h , i n s t a r . 

>iy t h i s t i m e , a l t h o u g h m i g r a t i o n , i n t o t h e s u r f a c e a n d 

- T - ; , i i T • - , •/ i - ' -> i - ~i ->/•> >-> T J r> • " h o r ~ > , i u t ->-'• n i i ' ' 
- - - - - ~ •'"-'•:J - - . , — ... — • -j j~ «... ..- .... ..... .... .... . ... .... ... ..... .... C I .... . I. ^ .... ... 

^ ,>-j „ " 1 n 1 n - g . n' gl. - r ! , n i ' ! 1 > - _ J _ i - i _ — . 

' 5 n
n f ! > , > - '"<•• 4 >-, ! M ^ f 1- i s - •. - n " o „ 

-5 ° i "| J ~ 1 i TO I- g - U ^ - r> T i ( i m n l , > 

o n t h e t r u n k s w e r e p r o b a b l ; ' " s l i g M P g ' " o l d e r t h a n t h e •< v , .a ior t t3 r 

o f t h e p o p u l a t i o n ) „ 

P>y pa T u :ne , a l a r g e p a r t o f t ^ h e p o p u l a t i o n above 

g r o u n d ha.d r e a c b . e d m a t u r i t y - The e x t e n t o f t h e n o c t u r n a l 

v e r t i c a l . m i g r a t i o n wa.s: i n c r e a s i n g , many a d u l t s m o v i n g 

i n t o f r ^ t r e e 2 > a n d b o t h . t > v p , r i ~ e;. . , ^ g f ' "mui- -

n o w remap.ried i n t h e s u r f a c e . , r ' i ^ l " 1 g " - r i - M ~> <- ^ - , » • - • ? . - • < • 

t h e ' h o r . r » H O f d > r " l 1 0'>vi- wHf.1, N p - » p - T - ' i 1 - h r . l - r U o T . w , . . ' . , . — 

http://popu.lo.tion


r a t i o s fell to b e t w e e n 2 a r id 4 „ 

P u r i a y g t h e f i r s t t w o weeks o f J u l y a f e w j u v e n i l e s 

i n t h e g r o u n d l a y e r a n d o n t h e s u r f a c e , h u t 

e l s e w h e r e h a d c o m p l e t e l y d i s a p p e a r e d . The numbers , f r o m 

t h e g r o u n d , f i e l d a n d s h r u b l a y e r s r e a c h e d t h e i r m a z i i f f a 

o n 7 d u l y a l t h o a . g r t h e g r o u n d l a y e r maximum c o u l d r e f l e c t 

a peal-*: o f a c t i v i t y r a f h a r t h a n one o f d e n s i t y , . The 

n u m b ^ r a f r o m t h e t r e e t n u a h s r e a c h e d t h e i r maximum a we civ 

l a t e r ( 1 3 J v i l y ) , c o i n c i d i n g i n t i m e w i t h a: c o n s i d e r a b l e 

f p i T - i . r i r> i i i i > , - > " • r W " 1 r » 4 ' " ^ > y i <- •» 1 n ft f l , i • " " n < - > , - » \̂ 

i n b o t h d , i . r e o t i o n s o v e r t h n -•*» -e >' - <- * <•"* ^ T " - ^ 3 ^ ' , p " 

o f much o f t h a p o p u l a t i o n o ^ "i T I " . T > I -«•»*" * n ° 1 ' 

t o t'hpi. ^f»(s.io canopy? rym'<\ A n ' •" ] v » r » < = • ' ' i n ? n i l ~ r J j 

' the s u r f a c e l a y e r a t 1 i r - " ^ - 1 -*mr r » ^ i - - , t w^. -«-> 4 

A l t h o u g h t h ^ c P i e l p o ] y < < « ^ o'. - - ^ . r ^ - a n a • ? j - - ' - 4 -

W ' y J r-n i n _ p - f *- - n c f ^ -n , 1 ' '< r ' 1 U 

r 1 l *~ _ n n p - j -> -> ^ ( 5 < o ~>*v"t i 1 i ^ o _ -} 1 ' i *" U 

o « M - i f j o />7 i o ' *- \ t <r i ' y - - -rf f H 5 1 f i l l i p < 

m • ; r ' 1 - 1 - r p i , r - -i * T - r r - r- i i • 7 , y 

" ' '"«.' , "- " ' '-' -I • - ' j^J- -..•••> .; -.• •. . . . J w . 

1 • ( [ » 5 ar» i hi- + •" o r 1 m n i •v-i-p-i r,p. a ^ b h ' - ' r 
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1 6 4 

r. f-yv-iTT- g i~ '! j - . , i ] , r > 1 •> I • ' M i (V 1 

,-•• + o o -ri . * , - - ' i ^ v - - . J i 1 - 1 , ~ , f 

f " f i m "h'h-:-- - (» 4 • 1 h - f 1 J ' -I " i f *• * •> r w T N - * 1 "* T* ' i l l 

ccrrvrpo'1" (s>l p <- •» o 'r* > >>»•-• •> < , . ^ j . i n - * n »»•»/• 

d r o p l.'n nu.ni^er". i n t h e s u r f a c e , f i e l d a a d nhru.h l a v e r 

a « a i i « c + i n n s c o i n c i d e d w i t h , a s l i g h t i n c r e a s e l a t h e g r o u n d 

l amer . , s a g g c s f i a g a. r e t u r n t o t h e g r o u n d f r o m t h e r e s t o f 

t h e f i e l d * R e l a t i v e l y f e w a l a l i a ae^e f e u n d . d u r i n g -

3 o p t f ^ p h e ^ j a n d t h e spec l e a h a d c o m p l e t e l y d i s a p p e a r e d h v 

t h e e n d o f t h e months 

( h ) P i t f a l l , t r a p f a t a , 

r,n 4 ^ e g g e e t e d f r o m t h e s u r f a c e , f i e l d , s h r u b 

- ' , , - > ~ T • ' " cnXd h a v e "been p r o p o r t i o n a l t o t h e d e n s i t y 

o f M« m p v i p u l t h i ' n f d r ^ g i - e g 1 ° , •»•»»*»+, ee l" 1 + i <~-a.. 

f r o m t h e p i t - ' p . a . ld t r a p * * o i - ' } 1 •> id - H i i y n , a*-,y---» h, , •»« 

i n f l u e n c e d am c h a r g e s ; • ' z r,< ' " i r ^ ^ c * , e t s r» -j g> 

t h e d i f f e r e n t t u s t a r s <->n ' n^ e" a g f" " i 1 " ' ' 1 , r > "> n h f ^ ' l + 1 o^ 

l o c o m o t o r a c t i v i t y , • h ' t 1 ni'/"-> i ^ i >-rt -n T i n 

i s o l a t e t h e c o n t r l l m t ? ^ n " f o f t v *• <r- f ' ^ a - f ' , 

some m e a s u r e o f t h e p n " ~ J ' o i - i - ca - r ^ r - r - f ^^,a~ o-.-n ^ = 

d e t e c t e d , ' b y a c l o s e r p - ' - ^ i n . u ; on o f J h - r» ^ ;•-!•<*' h ^ t 

( i ) E f f i c i e n c y o ° i - m p ^ y t ^ " i f f ^ ' p n + 

The p r o g r e s s i v e i n c r e a s e , d u r i n g t h e l i f e h i s t o r y 

o . rr f 
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XT) t h e ! TOs6pr s os.1!'?!,! I n t h e i r a p S ' may Pave a"*r i sen i b r o r s h 

S O.On P ^ S O Onl. i n °" 1 r ^ n a * 3<s 1 T> t i n s o f f i p i o n m r r v f +• V » O - - - I T ^ 7 >~, rr 

gvH T>7 "p j S n T 5r>S j / l - ' " ; r » 1 " ] i l l 1 1 1 - •* 1 1 ~ - " «-v» ^ ! t - I •) ->4 t 

a l m o s t , c o n t . i n n o n s l j * • n i o J"1'1 - f • * -» ' r»- •> » - o s~ 

n"~ R o n t ' y / O Sp I ' ' ' ! OS 0 n f n.'i . " n r v p i n wfar*^ r> cm-T17-h T - . J S T J '.'.roo;,' , 

' J o f g 7 o r j d n r i n ™ t h e ' r f •' i ' m - r , 1 " ^ nn -"•-"-M" - o r 

i u v e n i l ' -> - . ^ i ' " ° \ s h l c h t h e . m a j o r i t y sras 

i n t h e """ ' • ' ^ ' n n ^ m y t t h i . s p e r i o d , t h e s p e c i e s 

"sas r e s t r i c t e d t o t h e • • v e g e t a t i o n -of t?ae g r o a n d I a ~ p e i % 

-> i n " i ;« > i A i •>» t"i i ) ' <~ iO 6 n c ~! i ! i) r> 1 1 i 

' o i 1 1 ' ' r \ » > -• i •* " i n l 1 v T>,M- i ^ - , - 1 T > r ^ Y - 1-,-n f <> r r ~ -

*» r» n o p f r o i o j-iq r n i rr-l-if-. -f-Q Vi o \ r g Heel"! qf!< 

S ' i t h hehSS/iO" 1 > * "* t r»~ ) r » o o v><-i>r< - j i (-> - f c ' n . - , 1 •? H 

•5 r> ci+.f»T»cs I T * 7 " 7 ,Q o q q i i j T i p r ] T . n w T T.Vip r. T TTI7 T i r > " P fh<=> m o i f t r > 

„ ' r , - f »- . - 1 ; . -i •+- -> e *"* i e i I O T H r i T -< "n ^ 1 - i -• -«<~><• 

T r - j , 7 - i ~ K-. l 1 i r -< ^ y i on ' r j - • - » « " | i i n n p 1 i - i i f i p i " " i 

^ T* r- ' ' 7 1 ) 1 ̂  r i-l '• 1 '- i L
 i~- - fi S> •"> i - 1 < p f i f i 1 1 i ^ 1 R ' T S <- 1 -t ' ' T 

~ i i r l 1 ' s i ' x ^ ^ ^ ^ p " - < ••• • * 

V ' 1 1 ' i r> ' ^ ' 7 f > - i I I >-f> rjn I , | r ^ - f r l ' _ i T 1 o 

i •>» . r ^ f i -p 7 T / i -f <- • T i r> t i t + i ~ I » i l i [ i f i ' i ' ^ p ' 

" ^ ' i ' - f ! - 1 •> r > •> ^ - " n 1 r 1
 1 • ' i + " T r i * ^ p ~ 1 ' 1 i~ < 1 {1. 

- L - ^ 1 r ' i 1 - >» 7' n r» - | . | " ' 1 '""^ 1 > « I T O 1 O o 1 1 f s 1 ri 1 1 | r - r ' »-

eS 1 ""> •> '-, i \ n - - \ j ' 7 - f - n ^ i-j 1*ir 1 j - n - \ ; -1 r . ^ 0-(ti^rn i i i i - 1 

^ " •• p m o r l o " £r*r 11c' 1 ') p o - n S v i • - - i -

1 1 -1 n 1
 1 P i e l 6=, sh.">si'~ I T i-.'^r"" 1 •%)» - - . - ^ ' I A " I S «( N ( 



* . . . . .... .. . . x _ ^ . . . ^ ... . _ 

' 1 \ L ' '"• * • • / 

• • • j • ••• - •• •• • - •• • • •• •• ••• • -. 

* i c ~» ; = 1 ^ n T> 1 > -I t i n * ' J " ~* t j * ' 4 1 v i ^ 1 (" o 1 " " 

* i r ' p 1 •» * f r * ' 1 1 * n Y ~ ' T ^ r ) 1 , 0"""< ' ^ ' "•"^ O 1 ^ t 1 ̂  "* r 

1 n n > •» - *i •) 1 *r ^ Ti < j « <• ^ j ?~ i y r>. " h n a T i . 

- • p T ^ j o y y i 1 p*p( "Pol 0 i : i f ^ r i *'hr\r "]", "»<r *• r* ^ j * ~ i \ ™ s -1 •< ^ n o n H i f*t r-

-f'-y^f-yn 4- n o "Pi 4- f) -hl-i i-̂  -f"1 -j >T o 1 T y\ o "r o '.-i o 1 -r--.-̂  "j -\r -vsr^-r8 I o H 

I i r ^ ~r's-'-i> „-s ~i-t^T^4- J "nr r] n T •] o / ™ 3 n 10 "f" H "r'n r-\ "f" K *r 

~̂ p - '^ ^ irf1 ) " i ) " - ' ~ - ,<i •"i.'p •̂ t" i w o n o"|n]'| 1 o in + 1 1 "•'•* T pin 
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d i f f e r e n o ^ e „ w i t h i n env one Sd b o a r • ' ' e r i . o d j I n ~d<-> v ^ m i u ^ , . 

c a u g h t b y ' d a y 1 a n d "by ' n i g h t ' . I t c a n h e s een T '>um 

Table 53 t h a t t h e r e was an apparent i n c r e a s e i n the l e v e l 

o f n o c t u r n a l a c t i v i t y on a l l occasions, but only on 11 

June, when the population was s t i l l v i r t u a l l y r e s t r i c t e d 

t o ibe g r o u n d Icii'^v through--.ou h he di e l , ca,. t b ~ 

-.— —— r> > r,i o i ,-i l J-« n -> ~, I;, ni-> r , , ,"n l rr> oW > n d' d '' ' 

T -o-r i N-"- - * > - » ~ • ' r a - T - m ., ( ! ->; , , ' ; - 3 

i ' i f M - u ' i * i ^ r p-i i M i * <rr * j n p p 

•••• • • *u • • • w • •• '— •• i •• • " 

r i y s n i r - r h'!i i aw o 1 Ar h A T T rrh n ^ . p t u i ^ e • r'- o + pV\ ^ c* -aa^-vs^ o-h -] ! 1 m . o o T A r 

r n r . o m o J^T ; pt v* -n- o r* '̂i ^ ' J -e- ,ra,'.->av n"^ n*"b i ' M V ' a - ^ f i i f - ^ p 

•> i ™ ~ " n ~> - - i e- f 1 •> * ! *" r i 1 i .n , • ,*, - r 1 n r- ^ " -i -v\ f , 

1 - - r < -j f- , 1 0 . n r- , , ~ 1 -! i -\7 \ * <-.™r ~* j r 

' ̂  ^ 1 p, 'r.1 <•. ̂  *r I' ? o r» o T^, ^ o o; -j 7 ^ :n ^ T^) ^ r> o o '̂ ^ " ̂  ^ 

V r ~i r • ,-. i . 5 ' - y i 1 -

, - , , >•>->!-."-• O"" ' = i 1 • *~ " H -> i - r. 

Tr> <=• >*l "it ' i -» - -> i ' -5 • 1 ~ 1 r i 1 >" •» «-•>••• 

n o c f u r r a.l f* i<-^t~ « '•• -»o *-i ° - » 1 * < t p - i - n - ^ ^ o 
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i t ' - - ' ^ p - ^ j f ~ . ^ u ^ > ' ! ) <• j •• , * ' ' i l l 

> t / - ; ) j « > - . -> i ' > - i f x i ' - - i > _ i - < ' -

+.f-' that of the sixth, irxstar, 

/,;-.") V e r t i c a l n' i n ' 1 c , J ! .'-•-» i 1 ntior*. -~ ct 

i J ti - " i i ' i l - l ' l > H O " 4 O >" H " 1 "|| rT"> | I" I". r - , 

0'. J-..-; ^ f V : " ~ " ";7 P n ^ r ' , , r i r i ' ' T ' r ' ' 0.fV~\"S"] O 'T" ^ " l " " I'S »'VTVO J O ~f~ 0 > T ! ? \ 1 p f T ' " ' H ^ ' 

C ' . ' ^ f I . T J O »> »»r s ° " " • • , r ' " ' i i , A f i • ^ i n v ~ > | . ~ 1 > J i • *-,'•» 

oT«out>.d 1
 • • " " ' i " ' i > " i . H j r » " b l c ^ n r ) - j * 1 I T ' " 1 / 

ivi-1 f v r j t j ' t ' ! (>r> i 'not'''1 *h! T ' f t C ' t ^ "T|<5 , ' P I ^ A T > / > f m 1 f'? ' ^ ' " ' " r 1 . in-nA 

clsax*!^ show the d i r ^ c t i ' n t̂ nv 1 ' o u ,rn "^^r 

p ^^.doml J l °.T t- lT S.,.'.r;'i"/' f t* OTP ~''• ~~ J l - O i ' l l ' " i - i t t I r rr +1 <~ ^n* 
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I • ^ - , 1 1 , , K - ->~ ^ - ; ~ i - -j t r p 

~ --xr J — ~ — . . ^ .. ... 

x -

I - i i f I <- 1 p 1 ) ' ' 1 r» ~ i - l -1 rs + i h -

r i ° ^ -r ( r>t -\ <~ f*p[-ir^ 3 ~ r% l"i ^ 1 ! p -1 n -1* o i 1 i ^ • j * - - ^ ^ 1 

d'-inxb • l a y e r . 

r,~ ' f><-, i - , , » • • * - > , - , - . > s -p >, i l r 
. , t, . . „.„..... ™ .... „ .. _.„ .... ^ i» — s> • - * ...... - • 

• p p - ' a ^ G ";rav: 2 t i l l a ^ n i f i c s T n t 0 

'Dv^tnz J u l i r
 m o G t o f t " h e a d u l t population. ' vas l i v i i ^ 

j r h 0 Y « t1"1^ s ^ o ' ^ i X_h can 013 D e ^ T i f r 'O'Ti F i g c 3^ th.at 1iip?T>a 

w a r : :ao c^'aai2-"'"6,ia'': aawta t iou o f 't~hp 3021 '^atioa fpon?. 1 t'o. 

sainp3,©E f p o i n t n p f i e l d and shrub l a t e r e . The apparent ly 



. _ _ ^ f , 

\ 1 °w i ' o ( , -~ r 1 ^ 1 -p 1 nip P
 r" i , ' " r

f *" ^ 1 • > ^ ^ rv'H 

•phf* +:^r,p. •hmin^g , f. h .'a r>m i aOU e al'aayO 0 1 "T1.! f 1C OUt ! v fea'Or 

' \ ' 1 " . . As the sex r a t i o o f the; r e s t o f 

the M. morio p o p u l a t i o n d i d no t apparently d i f f e r f r o m 

1 . , r t r . . t n«1, ROiVf1 T'?»mglpp TO,aV Ti^vei* haVf3 mi'^'rat 

throughout the course o f their* l i f e * 

T t ' 2 pT,oho.hl'' :> t h a t those femalca ahioi 1 did. move 

i n t o the canopy TOP.Id. u l t i m a t e l y have had t o r e t u r n to 

the yronnd in. order to depos i t t h e i r appa^ 'whereas males 

T o u . X d . ^ o t neoeeaov? Xy have had to m3.he the r^turna iouraae 

daea a a i t u a t i o r p i.2s to seme ex t en t , i n d i c a t e d hy Table 

in. nh.la*-, f ~ o r eac'"- emxs. the mmbe:;:s of* adu l t s deee o n l i n e 

f h t runha i a expressed, as a aeroentaae of the numdar 

r "r> i - ~ " ' - -1 > occas ion . 

j - — 1 » i i 
o r^ ' p 

_ I i ' V ,«•, I c 

s-> r." -1 f 
r"7 r ? 

..... .» 

•'i r / 
..' . ' $: .... . , 

1 i 

r i . ' 9 Q r w 
.. _ & ... y , . . 

r , , > 

31 d u l y , v;hen no \ the 



1 TP I." n 

f\ 7". in ^ 

- j * - - ^ V J n v i o rv o —̂, . -,-T"\ ̂  r-i Y~\ '"̂  7" r"""1 " <^ ^ "f* r"' ;'""| *l~ 1^ ^ 

•f i'T f*\ /'\ S"1, sr-i T-Sf r -f—* "f" "* f-fi ir'i /--I ̂ 1 ~! -VI "f- ̂ 1 O "f* "1 1 '"̂  • H *"* "T*lo "f% f-1 "I r^j*1 O'n 

Apr) '?"' r- r'5 o "I "P F-\*P . I ' i r p o ^ i Q T t i o u p H p i T r r n - " ! ' n r Q • P i n o ! 

• ••" • ••• • • "i™; " —-trf- --• - • — - -- • i—1 - - ••• •-- •' • 

«r- •+- ^ r» n ^ -n-t o- f n p» 1 rrf i ; " "t" ;"' ^ + i ^ o*P r H ^ o c< c> h ] o o ^ <̂  o n rt 
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as an 1. - l inn; dovm to rnoij.it on the main 

i-^" ~ ' " ' ~" " " - " j r ^ ' .. - ... 

The apparent gose'noe f r o m the shriib. i ayer ini/ehd have s imply 

r e f l e c t e d the e f f 1 otenoy of 1 the CT^rpt.ic c o l o u r a t i o n o f 

t h rpofio ' el . ihonah t h i s i s considered, rn l ikeD^r , I f the 

ohpfsriop wop r>eai -6 i t non ld ^T^vldo f\irt»nRT* o-';roT'>r>7»ti ^ o f 

the pii;-o;ri<3"hi t ha t t-h*̂  f i n a ? "'no'ul f n o c a r e d n a i n l y in. the 

h i n ' d 1 n -my>. T t . wrynl r 5 «*1 no h o "ho f n o - r" ! a i n fhp corrol «»ti» 

2 t ; ' ' B . c n o f hh n o r i o f rom the shrrh l a y e r on 16 Jv.n5j at 

~> t ime 'then the species we.s o u i t e common in. the f i e l d 

http://rnoij.it


Qj.we-i7' of events "by t i m e . 

' > ' - I I 1 , - " 1 - I r f j - , >f> -M "> -1 - ' -> < i n y i r m V > n 

r , - l i l , r •{ 1 f i- ' - q i T H r,< ( T V , I 1 " Y ) 7 f "1 

' -n • ,~ | - » - r - r - i n - - f ; sr- ( ?~ r i n 

-i. ° -*™^ •"••jr-c """ " " • ~" • • " ® 

' | " r 1 " f '» i I , ( 1 1 1 ^ <"\ -i 1 1 i " -> t \ '-] • T - n 1 ~ » '" T "> | 1 "I i " ' ! 

f ' ^ \ '* [ r ^ i - s - l - i " 1 ^ v J n i | 7 p >-i ~\ f T -i-a ™ 

» n , , •> i -i - n - , ' -. " i n n 1 j n "*"»"•( l 1 i 1 i -» n a j o n t 

"J-- — - • • 1 ? •' -~ - .l ' ' ' u # 

<w?.y two iiTverri. 1 ?;s w**J*«* ' ' O ' T ' i <•> > 1 + * T ' ->->i ' 

r i O r ! . ° F ! t HP o t n . ! s T > 1 R V f t l r , r • " ' I* • 1 1 "i
 r n^rwcy* " i i " " ' ! ! " 

• ' r a n o p a g i ' i - t'OTi.^HC "hv ^ ' igTl ~> "<=>•>-(-»•"> S-j , » f o"1 f ' -^o '*•»* • i " - i 1 1 « - » w 

Trnr-'fitn+i f ) T l ^ ?/"!°d "it *?r3.B C T ° " _ T ' "''"'>"! < ' ' -> p ' ' ', ' " ""» 1 ' n 1 

By 15 . J i . i l y . tb f f: . rns. ir »•? ' - o-r ,})>-> v ° ' i '•>*) *ti 

+>ip ".Pon.'pt1:1. Iwstp.?, p r r*h" r >r> '-'»c-n n-r '• 



176 

i r ' rmed 

' ' I , i n i 

+ 

o "1 t s . i~ ~T'-p -vrn 

i - i T > inataae neae 

found <"m i ; h p aa!':'^ trunk"/ 

i ~> " j -• o the f i f t h 

i , - ^ - r>oa the p i t f a l l 

f - P 

'1] 

I 'vr f ) indiumd.u.ela nunm -Pound "in 

o "p w o p; p -i~a ~! 1 

m T " P I pr^-ii-.pT* i i i i r p r i - } "i p p p i 

J . i n T I -ii•(-•»•» - f ! i ft i 1 i r >' e ti - p d. o n 

canopy "^at-he1? than, i n t o th.e f i e l d , are '<~> ~ '*1< ~ ' n , 

nix.,.; ,-. rio-wp»-.'nf?nt. o f a i n l h i n s t a r a. 5*1 o <-v
 o i -. • * 

1 

i v 1 i 1 1 - ' ' T t i A I ' f - 111 -

-m l t. 

» , ! ' > 1 1 <" "n * - -[1 i - T f ~ i i p | n u o i ^ - p ^ 

appearance o f the adults , the numbers f r o m a l l l e v e l s 

increased s l i g h t l y , and f o r the f i r s t t ime a few individuals 



- i i n v ~ & j r t o t a r - f t l J li^ er. I O < ^ V T t i h , o v j h - v 

,,- T<- i - J i ( ' " " . i '•> . , r - i , , ~ t- _ i ~ ; , 

r K* ^ . A. 1 _ 1 ^ . , l i > , % 0 , - p | 1 p , K <3 , ' ' 1 I I " - . J r 

" ] ! ' ^ " ^ ' 1 - , , - . i <- -, 1 1 ' p " i 1 I -! s ' ' 

r f. 1 n "~ h <- t r« ^ , n ' ) i • " 1 - i ~ «-
x 

r -• « ^, - ^ 1 > , , , 1 I , , - I 
" J .... j_. .. • . . . ........ . . 

i in. - r \ ~ - ( i -i- -( i - V ^ / > T ~ [ - I ^ , > p i / , i f t . 

~ J X - j - i. 

i n * r r l f ^ i ( ( 4 - / ^ i 1 ( ' I ' 
" ~ " w ' KJI -"• ~ -• * " - -'• - • 

i i p " 1 1/ * ' ' 1 111 n " J T | 1 , 1 ' t p ^ * i v 
X ^ , ^ - j ; - — • ™ ... ...... .. • 

•5r> - i l l T » O 1 o ."i+ +>.-!<-

i n * - , ^ — ^ ,-, - • - i , n J 

i -, p . 0 • ! ^ i ^ i i > "i i -(- I 1 

- - - -) -i» ^ i o f - /- 11 -'• ,-( 1 1 * - ^ "( - 1" -j 1 -) t ~< ~> 1 < ~ I ' < 
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"? , - > -, . . i- ; i - ' . n • ~ + •> , i ' 

v f i i \ , " f •.->?»1 1 , 1 i T O T r - ' r -•»• t e i r ia>>o??atcr y 

•* "* >o *r*» ' M t .+ ' ' i P ^t'PTOe o f a s i m i l a r 

c o r r e l a t i o n "between t e m p e r a t u r e p r e f e r e n d a a n d f i e l d 
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; s 2 u r v i v a . . ' . l i f e r e n t 

T o d d ( 1 9 4 9 ) ' a l s o i n v e E d d g a t e d s u r v i v a l a t c l i f f e v e n t 

, / 1 I A I 

i n T o d d ( 1 9 4 9 ) 

b b . b 550.0 
54* 8 8 6 e 6 

6 1 * 4 

C l e a n l y 0 . t a i d n r i a ha^d. t h e s h o r t e s t s u r v i v a l t i i i " , n 

t h e d r i g h e e t h u m i d i t y p r e f e r e n e e - d a l l e . , c o n v e r s e l y / 7 O c i i e l l n s 

gay i n o e u e h a d t h e l o n g e s t s u r v i v a l t i m e a n d t a n l o w e s t 

huad d l l u 7 " n n e f e u e n c e » 

o i - f> m i 1,1 ' 1 - -> r-y\~> i - i - - i • 

• t i 1 i .- r f _ ^ " " "M r * IT- 1 o -

•i r o 

we^e c a r r i e d nut>» I t wac h o p e d t h a t t h e r e s u l t s - w o u l d , 

' • i i r e an i u d ' i n a t i ^ u o f t h e r e l a t i v e o r d e r o f p r o f a r e n d a 

w h i c h eoulc 1 . n o t h e d e t e r m i n e d b y m o r e d i r e c t w e a r s . 
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id iPaaaa (3o::, 6o,„, Oop ana loop R . I I 

\ p o l e p h n a a p p r e a t i o_ a n d O i l p g l o p h n a 

o h i n a t a r i d o ' ^ t h e f o u r t h t o t h e 

L a c i n i n a eph i p p 1 a t a s a c a 

I p a. da I t a ar-^ee f o u n d i n a ^ f i a i u - n t 

1 " -i- ' ~ - J P " £- ^ l»'r- n r n p l a e s a p a c h ^ a . 

p i V h o a"'.th. a anad..! E f T , i p op f i t t e r p a a e r i n . t h e h o t t o i a t o 

p r o v i d e a f o o t ^ o l d ^ Tuhec w e r e h 'O.d t o g e t h e r i n . proanaa 

o f s i n and, t h 1 ^ open onda n 'ere c o v e r e d h v a e d r c ? ° o f f"5ne-

4--p < - V N - - - - - 0 - I T -|- -.^-rr"i r . - r . -no'h j o ^ r r i o n p v ° r o*' o, rn*" o c T i p T ; : , n „ ^"acd1 

a r o u p a s n l a c ^ ' d in.ai.dp> a s n a i l e l aaa nanp a n d a/aa s u p p o r t e d 

1 can a v T t n t"-e t a a " ha** a p l a c t x a s t a n d s The d i f f e r e n t 
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, ; " ' " ' ' V T da o f h"'" snocimen.c n 'ere n o t e ' i a t i n i ^ a n a d a o f fpn~r 

hour s , ( e r . c e p t 04Q0h r U ? ! U T . ) f a n t h e oaape r lmen ta a t 1 6 ° ana 

25°G, and once a day f o r those a t 5°C. 
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rn T F r , p T i « l i ' q r p ? > 7 aa:p and,PI "a t 2 'ycyne* CO.Wi.^d.. O v t , Tr> 
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dif;p^:vp:a_t dn v , ; i d i t i oc ! » dZad'nn''at conf idence liada-a ° f t d i a 
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I n the ahtograph f i n a l l y used, each passage o f an 

animal through a "beam o f l i g & t was recorded . The method 

descr ibed hy W i l l i a m s (1959) was f i r s t t r i e d , I n t b i s , 
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• i " 1 ^ ' i \ sed. onto a pb .o ta t r sns i s to r ( d u l l a r d . 9GI" 71)* 
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OCP 71 15 K 
50-0-50J.A 

t 

5K W.W. 

5O-O-50/.A 
OCP 71 L K 

\ A A A 
5K W.W. 

50-0-50|iA 
OCP 71 J 5 r 

t 

5K W.W. 

S 2 18V 
0-5mA 

F i g . k6. The c i r c u i t diagram of the aktographs. 
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"Key to Pig. 47. 

a. Photo transistor* mount. 
"b. Photo t r a n s i s t o r . 
c. Lens. 
d. Wooden block. 
e. Water f i l l e d P e t r i dish.. 
f • Glass, cover of animal chamber. 
g. C i r c l e of black paper. 
h. Light f i l t e r . 
i . Lens. 

~j . B.uTb. 
k. Lamp housing. 
1. Strip of f i l t e r paper. 
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Instar VII 

4-9. Locomotor a c t i v i t y of Mitopus morio. The s o l i d black 
l i n e s r e p resent the periods of darkness. Each v e r t i c a l 
column r e p r e s e n t s the t o t a l numbers of moves per hour, 
made by ten i n d i v i d u a l s . 
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F i g . 50. Locomotor a c t i v i t y of L a c i n i u s ephippiatus* The s o l i d 
black, l i n e s represent the periods of darkness. Each 
v e r t i c a l column r e p r e s e n t s the t o t a l number of moves 
per hour, made by ten i n d i v i d u a l s . 
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F i g . 51. Locomotor a c t i v i t y of Oligolophus t r i d e n s . 
The s o l i d black l i n e s represent the periods of 
darkness. Each v e r t i c a l column rep r e s e n t s the 
t o t a l number of moves per hour, made by ten 
i n d i v i d u a l s . 
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darkness. Each v e r t i c a l column r e p r e s e n t s the 
t o t a l number of moves per hour, made by ten 
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• Tree trunks 
• Surface-field-shrub layers 
• Ground layer 

SO 
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20 
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JULY AUGUST JUNE 

F i g , 5*t. Changes, with time, i n the mean wet weight of adult 
Mitopus morio. The upper three l i n e s represent females, 
the lower three, males. 
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M, m o r i o a s c e n d i n g t h e t r u n k s ( 3 6 » 4 5 eggs) and those o f 

t h e g round layer ( 3 2 . 5 4 eggs) t h e f o r m e r (mean w e i g h t 

5 1 . 3 1 rng) were c o n s i d e r a b l y h e a v i e r t h a n t he l a t t e r (mean 

w e i g h t 42*14 rng) . O 'bv ious ly <»' T*» 1 f i • i ->yr "» ( r * - . } 

•perliapo, as a l r e a d y sugges t ed , i r ~ • r > ^- «• IVI«•> 

o f f o o d i n t he b o d y . 
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F i g * 55* The r e l a t i o n s h i p between mean wet weight and egg 
numbers i n a d u l t females of Oligolophus a g r e s t i s 
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V GENERAL DISCUSSION 

The work of Todd (1949) i s the only d e t a i l e d published 
account of the general f i e l d b i o l o g y of B r i t i s h harvest-
spiders. Although e x c e l l e n t in.general approach i t was 
f e l t t h a t the work .had i t s l i m i t a t i o n s and t h a t many of 
the questions r a i s e d r e q u i r e d f u r t h e r i n v e s t i g a t i o n s 
For example, Todd (1949) o u t l i n e d the seasonal development 
of many species and showed t h a t some of them moved from 
the ground l a y e r I n t o the f i e l d and tr e e l a y e r s as development 
proceeded while others d i d not. However no attempt was 
made to e x p l a i n t h i s m i g r a t i o n . 

Todd (1949) also found t h a t the temperature and humidity 
prefererida of the adults of the different species was 
c o r r e l a t e d w i t h the temperature and humid i t y regimes i n 
the f i e l d . The question a r i s e s as t o whether a s i m i l a r 
c o r r e l a t i o n occurs among j u v e n i l e s and indeed whether 
preferenda changes occur from i n s t a r t o I n s t a r "which might 
account f o r t&e seasonal change of m i c r o h a h i t e t i n c e r t a i n 
species* I t i s equa l l y Important to know at what stage 
of the l i f e h i s t o r y t h i s seasonal, m i g r a t i o n Degins* 

A f u r t h e r complication a r i s e s i n t h a t a d a i l y v e r t i c a l 
m i g r a t i o n also occurs i n some species* I t must "be asked 
wha~t governs t h i s d i e l m i g r a t i o n , whether i t i s r e l a t e d 
to corresponding d i e l changes i n the l e v e l s of Locomotor 
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a c t i v i t y and .'how i t a f f e c t s the r e s u l t s obtained f o r 
seasonal m i g r a t i o n , 

Todd (1949) also gave estimates of the numbers and 
biomass of the ground l a y e r p o p u l a t i o n , but the i n s t a r 
composition of t h i s fauna and the e f f e c t on i t of the two 
types of m i g r a t i o n s t i l l remained t o be i n v e s t i g a t e d * 

C l e a r l y before any of the questions posed above could 
be answered i t was necessary t o have a means of determining 
the d i f f e r e n t i n s t a r s of the species to be examined. 

The species of adult B r i t i s h harvest-spiders can be 
r e a d i l y determined by any of several published keys. The 
e a r l i e s t were those of Simon (1879),. Piekard-Cambridge (1890) 
and Falconer (1910), Following the r e v i s i o n of the genus 
Oligolophus by Roewer (1923), keys i n c o r p o r a t i n g t h i s change 
were produced by H u l l (1930) and Savory (1944). Todd 
disagreed w i t h some of the changes made by Eoewer and 
published a f u r t h e r key (1948). The l a t t e r , being the 
most recent, 'was used throughout the present study. While 
t h i s worked s a t i s f a c t o r i l y w i t h most j u v e n i l e stages, some 
d i f f i c u l t y was experienced i n determining the very e a r l i e s t 

stages of Mitopus morio, Oligolophus a g r e s t i s and Oligolophus 
t r i d e n s . By r e a r i n g animals i n the l a b o r a t o r y from eggs 
produce^d by known species, the c h a r a c t e r i s t i c f e a t u r e s 

of the j u v e n i l e s of these three species were noted,and i t 
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was, found t h a t the j u v e n i l e s could be s a t i s f a c t o r i l y 
separated "by c e r t a i n c h a r a c t e r i s t i c f e a t u r e s of the 
ocularium, the g e n i t a l p l a t e and the doraal surface of the 
prosoma. 

No means of i d e n t i f y i n g the i n s t a r s of any of the 
B r i t i s h species of har vest-spider has "been published. 
Irnmel (1954) described i n great d e t a i l the i n s t a r s of 
E" ema s t oma q ua dr i punc t a turn, a species not found i n B r i t a i n , 
and f o r each l i f e stage recorded the mean l e n g t h of each 
le g and tarsus and the mean number of segments per tar s u s . 
However, the range of values f o r each i n s t a r were not given 
and i t i s impossible t o t e l l t o what extent, i f any, the 
values f o r adjacent i n s t a r s overlap each other. The use 
of mean values alone are t h e r e f o r e c l e a r l y l i m i t e d i n t h e i r 
a p p l i c a t i o n t o the determination of the i n s t a r of a 
p a r t i c u l a r i n d i v i d u a l of t h i s species. 

I n an attempt to f i n d a s i n g l e f e a t u r e "by which the 
instggps of the B r i t i s h species to he s t u d i e d could "be 
r a p i d l y and r e l i a b l y determined, the feat u r e s used "by Immel 
(1954) were examined f u r t h e r . Although i t was f e l t t h a t 
f eatures f r e q u e n t l y used f o r I n s t a r determination i n some 
insects ( p a r t i c u l a r l y l e n g t h and width, of the "body, or p a r t 
of the body) would he u n r e l i a b l e due t o the .softer nature 
of the body of harvest-spiders these were also examined. 
As. a r e s u l t of these i n v e s t i g a t i o n s the femur l e n g t h of the 
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second walking l e g alone was found, t o provide a s a t i s f a c t o r y 
i n d i c a t i o n of the i n s t a r of an i n d i v i d u a l . Comparisons of 
the range of second femur l e n g t h per i n s t a r were f a c i l i t a t e d 
by presenting the data I n a manner s i m i l a r t o t h a t used "by 
Ghent (1956) who determined the i n s t a r s of two species of 
s a w f l i e s on the oasis of the w i d t h of the head capsule. 

Using the I n f o r m a t i o n presented i n the above manner, 
the seasonal development of s i x species was s t u d i e d i n d e t a i l 
i n order t~o provide a basis f o r the f u r t h e r i n v e s t i g a t i o n 
of v e r t i c a l m i g r a t i o n i n c e r t a i n species. I n terms of the 
times at which eggs f i r s t hatched in. the f ^ i e l d , the onset 
of m a t u r i t y and the disappearance of the various species 
from the f i e l d , the present r e s u l t s are i n accord w i t h those 
of "both Todd (1949) and Phi H i p son (1959). However the 
present i n v e s t i g a t i o n went f u r t h e r i n t h a t the t i m i n g and 
the d u r a t i o n o f the j u v e n i l e stages was defined. This was 
done "by analysing the data on seasonal development "by a 
method "based on t h a t used "by Gaboutt (1959) f o r the wood 
c r i c k e t , Nemobius s y l v e s t r i s . 

A l l the species i n v o l v e d i n the present study begin 
t h e i r l i f e I n the ground layer'(Todd 1949). Todd p a i d 
s p e c i a l a t t e n t i o n t o seasonal changes i n the p o p u l a t i o n 
density of the ground l a y e r fauna, "but despite the f a c t t h a t 
density changes i n t h i s stratum of the f i e l d would "be 
in f l u e n c e d by the i n t e r s t r a t a l m i g r a t i o n of c e r t a i n species 
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as w e l l as by m o r t a l i t y and p r e d a t i o n the r e l a t i v e importance 
of each of these f a c t o r s was not i n v e s t i g a t e d . Hence 
i n t h i s work the magnitude of the i n t e r s t r a t a l m i g r a t i o n 
of the d i f f e r e n t l i f e stages of the various species was 
i n v e s t i g a t e d by f o l l o w i n g the r e l a t i v e p o p u l a t i o n density 
changes, w i t h season, i n various f i e l d strata. E l t o n and 
M i l l e r (1954) stressed t h a t the fauna of a woodland 
h a b i t a t should be subdivided I n t o the components of the 
various m i c r o h a b i t a t s w i t h i n i t . Of the several types 
of m i c r o h a b i t a t c l a s s i f i c a t i o n s proposed, one of the most 
valuable was considered t o be t h a t I n which the h a b i t a t 
was separated, v e r t i c a l l y , i n t o ground, f i e l d , shrub and 

t r e e l a y e r s . This c l a s s i f i c a t i o n was used, i n a 
m o d i f i e d form, i n the present study as i t was i d e a l l y 
s u i t e d to a study of i n t e r s t r a t a l movement. The m o d i f i c a t i o n 
i n v o l v e d the a d d i t i o n of a surface l a y e r and also a s l i g h t 
a l t e r a t i o n t o the l i m i t s of some of the other l a y e r s as 
defined by E l t o n and M i l l e r (1954). 

The sampling methods used f o r r e l a t i v e p o p u l a t i o n 
density estimates i n the case of the f i e l d l a y e r and the 
tree, branches were s i m i l a r to those of Todd (1949). The 
method commonly used i n a g r i c u l t u r a l p r a c t i c e f o r trapping 
small i n v e r t e b r a t e s moving on t r e e trunks (by the use of 
greasebands) was found to be u n s a t i s f a c t o r y f o r harvest-
spiders and a. more e f f i c i e n t method was devised (page 100) 
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Todd's method of sampling the ground l a y e r (by d r i v i n g 
out animals from l e a f l i t t e r i n heated T u l l g r e n funnels) 
was t r i e d and found t o he r e l a t i v e l y l e ss e f f i c i e n t than 
hand s o r t i n g f o r small harvest-spiders: by hand s o r t i n g , 
p o p u l a t i o n d e n s i t i e s approximately three t~imes greater 

than those recorded by Todd from,a s i m i l a r h a b i t a t were 
found. I n a d d i t i o n t o hand s o r t i n g , p i t f a l l t r a p p i n g 
was also used f o r the ground l a y e r . 

Despite the f a c t t h a t each l e v e l was sampled by a 
d i f f e r e n t methods, 3 0 t h a t the numbers from each were not 
s t r i c t l y comparable, i t was s t i l l p o ssible t o determine 
the p a t t e r n of v e r t i c a l m i g r a t i o n . This was done by 
comparing the r e l a t i v e changes, w i t h time, i n the numbers, 
species and i n s t a r s of the harvest-spiders, at the various 
l e v e l s . By using t h i s approach, i t was found t h a t of 
the s i x common woodla"nd species studied, only two (Mitopus 
morio and Oligolophus a g r e s t i s ) moved above the ground, 
the movement occuring only i n the penultimate ( s i x t h ) and 
f i n a ~ l i n s t a r s * Thus i n the e a r l i e r i n s t a r s of these two 
species and i n a l l I n s t a r s of the remaining species-

(Lacinius ephlppiatus, Memastoma lugubre, O d i e l i u s p a l p l n a l i s 
and Oligolophus t r i d e n s ) the seasonal decline i n ground 

l a y e r p o p u l a t i o n d e n s i t i e s were presumably d i r e c t l y r e l a t e d 
to m o r t a l i t y . 

The present work: i s b e l i e v e d to provide the f i r s t 
d e t a i l e d account of seasonal changes. I n the ground l a y e r 



p o p u l a t i o n d e n s i t y of harvest™spiders. The only comparable 
work (Todd 1949) merely gives, f o r several species the 

^monthly mean count d i v i d e d 'by the number of months i n 
which the species was present" and the'^axiraumiaonthly mean 
count recorded'.' 

For the a d u l t s of several species of harvest-spider 
Todd ^1949) found some degree of correspondence "between 
the humidity and temperature preferenda as measured i n 
the l a b o r a t o r y and the r e l a c t i v e humidity and temperature 
measured i n the corresponding h a h i t a t s i n the f i e l d . This 
suggests t h a t h a b i t a t s e l e c t i o n i n ha'rTest-spiders may 
be governed more "by the p h y s i c a l conditions of the 
environment than by the e s s e n t i a l l y b i o l o g i c a l needs, such 
as those of feeding and reproduction. Such r e l a t i o n s h i p s 
"between the p h y s i c a l environment and l a b o r a t o r y determined 
preferenda ha~ve been found i n several other i n v e r t e b r a t e 
groups: For example, Baeklund. (1945) working on the wrack 
fauna of Swedan and.Finland, concluded t h a t " i n the 
preferendum experiment,s the animals chose the temperature 
i n which they p r e f e r t o l i v e " . N/rgaard (1951) working on 
the spiders of a Danish sphagnum "bog found a close 
a s s o c i a t i o n "between l a b o r a t o r y determined temperature 
preferenda of two species (Lycosa p u l l a t a and P i r a t a p i r a t i c u s ) 
and the temperatures of t h e i r h a b i t a t s . Schaller 

(1950, as r e p o r t e d "by MacEadyen 1963) found a s i m i l a r 



a s s o c i a t i o n between microclimate and l a b o r a t o r y determined 
preferenda i n several species of Collenfbola. 

I n the f i e l d , changes of l i g h t i n t e n s i t y are so c l o s e l y 
associated w i t h changes of temperature and r e l a t i v e h umidity 
t h a ^ t i t ...is d i f f i c u l t to assess the r o l e of l i g h t alone 
as a f a c t o r i n f l u e n c i n g the s e l e c t i o n of a h a b i t a t b£ a 
species. Hence there i s l i t t l e p ublished work on t h i s 
aspect although Cloudsley-Thompson (1961) found t h a t i n 
wood!ice the humidity response (which plays an important 
p a r t i n h a b i t a t s e l e c t i o n ) i n d a y l i g h t d i f f e r e d from t h a t 
i n darknes s« 

I n the present study Todd's rnicroclima^te and l a b o r a t o r y 
experiments were repeated and extended i n order to d e f i n e 
more p r e c i s e l y the r e l a t i o n s h i p s between the p h y s i c a l f a c t o r s 
of the environment, h a b i t a t and behaviour. 

Todd's fie°ld microclimate records were: somewhat 
l i m i t e d i n scope. On only f o u r separate occasions she 
recorded a i r and ground temperatures and r e l a t i v e humidities, 
at i n t e r v a l s from l a t e evening t o e a r l y morning but gave 
no record of daytime c o n d i t i o n s . Also, i n view of the 
i m p l i e d importance of l i g h t , i t i s s u r p r i s i n g t h a t the 
t i m i n g of the disappearance of l i g h t at dusk and i t s 
subsequent-: reappearance at dawn were not given. I n the 
present study t h e r e f o r e , maximum scope f o r the c o r r e l a t i o n 
of p h y s i c a l c o n d i t i o n s and behaviour was given by recording 
at three week i n t e r v a l s the l i g h t i n t e n s i t y , temperature 
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and r e l a t i v e humidity on s i x occasions per 24 hour p e r i o d . 
By expressing the r e s u l t s g r a p h i c a l l y , the 24 h o u r l y 
temperature and r e l a t i v e humidity fluctuations were found 
t o f o l l o w the c h a r a c t e r i s t i c p a t t e r n described "by G-eiger 
(1951). 

The l a b o r a t o r y work c a r r i e d out on c e r t a i n species was 
intended t o define the temperature and humidity preferenda 

and the p a t t e r n o f d i e l l&comotor a c t i v i t y of both j u v e n i l e s 
and a d u l t s . Some adu l t s from the f i e l d were weighed and 
egg counts Y/ere made t o see i f v e r t i c a l m i g r a t i o n could 
be associated T i l t h t h e i r p h y s i o l o g i c a l c o n d i t i o n . I n order 
t h a t t h e present l a b o r a t o r y f i n d i n g s would be comparable 
w i t h those already described i n the l i t e r a t u r e , the 
preference experiments were c a r r i e d out almost e x a c t l y 
as described by Todd (1949), the egg counts as described 
by P h i l l i p s e n (1959)* I n the apparent absence of any 
published I n f o r m a t i o n on the determinant!on of locomotor 
a c t i v i t y p a t t e r n s i n h a r v e s t - s p a d e r s , i n d i v i d u a l s were t e s t e d 
i n several types of aktograph. These included the conventional 
mechanical type (G-unn and Kennedy 1936), the e l e c t r o n i c 
type (Backlund and Eckerood 1950) and the I n f r a red beam 
type (Williams 1959b). However no method was found which 
s a t i s f a c t o r i l y recorded the movements of very small i n d i v i d u a l s 
such as t h i r d i n s t a r Mitopus morio weighing approximately 
2 mg, and a new system was. devised (page 214), This was 
s i m i l a r I n p r i n c i p l e t o t h a t used by Williams (1959b) i n a 
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study of the car ah i d Per on i a madida "but the method of 
recording p e r m i t t e d a much higher degree of s e n s i t i v i t y 
t o be achieved. 

During the three and a h a l f year study, a considerable 
amount of i n f o r m a t i o n was compiled on both f i e l d and 
l a b o r a t o r y behaviour of c e r t a i n species of harvest-spider 
and on f i e l d microclimate c o n d i t i o n s . These findings must, 
now be compared w i t h each other i n order t o f i n d reasons 
f o r the d i e l and seasonal v e r t i c a l m i g r a t i o n of only c e r t a i n 
species. 

I n i t i a l l y however, i t i s necessary to d i s t i n g u i s h 
between these two types of migrantion. I n terms of 

seasonal m i g r a t i o n j u v e n i l e s of the only two migratory species, 
s t u d i e d (Mitopus morio and Oligolophus a g r e s t i s ) upto and 
i n c l u d i n g the f ~ i f t h i n s t a r were almost completely ground 
d w e l l i n g i n h a b i t , and the extension of v e r t i c a l range 

r e a l l y began i n the s i x t h i n s t a r and continued I n the seventh 
( a d u l t ) i n s t a r (Tables 21 and 36). I n terms of d i e l 
m i g r a t i o n most of the v e r t i c a l movement occured during the 
hours of darkness, p a r t i c u l a r l y between dusk and midnight 
(Figs. 34, 35 and 37). 

The d i e l m i g r a t i o n I s considered f i r s t . Todd (1.94-9) 
concluded t h a t t h i s was r e l a t e d to changes of locomotor 
a c t i v i t y . She s t a r t e d t h a t the increase i n a c t i v i t y "appears, 
to be associated w i t h the increase i n the percentage r e l a t i v e 
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humidity and the decrease i n temperature......... during the 
n i g h t " and t h a t " a c t i v i t y begins w i t h the approach of 
dusk and declines w i t h the onset of dawn1'. however a more 
pre c i s e a n a l y s i s was not attempted. 

I n the present study, i t i s clear t h a t the onset of 
the d i e l v e r t i c a l m i g r a t i o n i n preadult and young adult 
Mitopus morio (Figs. 34 and 55) coincided i n time w i t h a 
sudden increase i n the i n t e n s i t y of locomotor a c t i v i t y as 
measured i n the l a b o r a t o r y (Figs. 49 and 53). Under 
l a b o r a t o r y c o n d i t i o n s t h i s increase was "brought about "by 
the removal of l i g h t at'dusk', while s i m i l a r l y the reduction, 
of a c t i v i t y at'dawn' was caused by the reappearance of 
l i g h t . A s i m i l a r explanation seems t o apply i n the f i e l d , 
the r e l a t i o n s h i p between f i e l d behaviour and microclimate 
being i l l u s t r a t e d by comparing Figs 34 and 35 w i t h F i g . 31, 

On 16 and 25 June a temperature decrease and r e l a t i v e h umidity 
began at sunset ( p e r i o d 2) and continued s t e a d i l y upto 
midnight ( p e r i o d 4) yet v e r t i c a l m i g r a t i o n d i d not begin 
u n t i l s h o r t l y a f t e r dusk ( p e r i o d 3 ) . Thus, on both 
occasions, i t seems l i k e l y t h a t m i g r a t i o n was t r i g g e r e d by 
the disappearance of l i g h t at dusk, although i t i s p o s s i b l e 
t h a t i t began only when a c e r t a i n temperature or humidity 
had been reached. Such a s i t u a t i o n was described by Gaul 
(1952) who found t.ha~t c e r t a i n ¥esperine wasps only awoke 
i n the morning when a c e r t a i n temperature and humidity 
t h r e s h o l d was reached. 



The movement of M.» morio "back t o the ground layer 
at dawn ( F i g . 34) i s more e a s i l y understood. On 16 June 
the m a j o r i t y of i n d i v i d u a l s r e t u r n from the surface and 
f i e l d l a y e r s t o the ground at dawn (between periods. 4 
and 5 ) , However "between these periods the r e l a t i v e 
humidity i n the f i e l d l a y e r remained at 93/S RH, while 
the temperature rose by only 0.5°C. C l e a r l y the r e t u r n 
t o the ground -was synchronised w i t h the re appear ance: of 
d a y l i g h t r a t h e r than w i t h a sudden change of temperature 
or r e l a t i v e h u m i d i t y (Figs. 31 and 34). "" 

The r e s u l t s of 24 June can be i n t e r p r e t e d i n a 
s i m i l a r manner. i l l though a few M. morio now remained 
above ground during the day, a r e t u r n of t h i s species, t o 
the ground at dawn was c l e a r l y apparent. Due t o the 
presence of e a r l y morning mist the humidity: at a l l l e v e l s 
remained at 100$ HH from midnight u n t i l a f t e r sunrise 
(periods 4 t o 6 ) , while between periods 4 and 5 the 
temperature rose by only 0.5°c. Again l i g h t was c l e a r l y 
the most important f a c t o r . 

On a l l occasions a f t e r 24 June, a f t e r which time 
v i r t u a l l y the whole of the p o p u l a t i o n above ground was 
a d u l t , there was no longer any obvious a s s o c i a t i o n between 
movement between the ground and the lower l e v e l a of the 
f i e l d and changes of l i g h t i n t e n s i t y . However as movement 
of adults on the t r e e trunks was always n o c t u r n a l , p a r t 
of the p o p u l a t i o n presumably s t i l l responded t o changes 
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o f l i g h t i n t e n s i t y . Probably the response made to l i g h t 
v a r i e s during the l i f e h i s t o r y . A c t i v i t y i n the e a r l y 
s i x t h I n s t a r could be almost- completely suppressed by 
l i g h t ; t h i s suppression could become p r o g r e s s i v e l y l e s s 
intense i n the l a ~ t e s i x t h and e a r l y seventh i n s t a r s but 
then be renewed i n older a d u l t s . U n f o r t u n a t e l y the 
l a b o r a t o r y a c t i v i t y experiments were c a r r i e d out on 
i n d i v i d u a l s o f unknown age and the l a b o r a t o r y r e s u l t s 
cannot be used t o support t h i s explanation. 

Oligolophus a g r e s t i s was r e l a t i v e l y scaree i n the 
study area i n Nannys P l a n t a t i o n . However, on the few 

occasions when la r g e numbers were obtained, the t i m i n g of 
v e r t i c a l m i g r a t i o n coincided w i t h changes of the i n t e n s i t y 
of l i g h t r a t h e r than o f temperature or r e l a t i v e humidity 
( F i g . 37 and Table 9 ) . For example, at dawn the numbers 

i n the shrub l a y e r decrease at a time when temperatures 
and h u m i d i t i e s changed only very s l i g h t l y . S i m i l a r l y 
movement over the t r e e trunks occured e x c l u s i v e l y during 
the hours of darkness when changes of temperature and 
humidity were r e l a t i v e l y small compared w i t h those occuring 
around sunset and sunrise. However, u n l i k e M. morio, the 
t i m i n g of v e r t i c a l m i g r a t i o n i n 0. agrestis. d i d not coincide 
w i t h any corresponding change of the i n t e n s i t y of locomotor 
. a c t i v i t y , e i t h e r i n the f i e l d ( F i g . 33) or i n the 
l a b o r a t o r y ( F i g . 52). 

Thus i t i s c l e a r t h a t the v e r t i c a l movement i n M. morio 
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and 0. a g r e s t i s was not n e c e s s a r i l y caused by any change 
i n t~he i n t e n s i t y of a c t i v i t y * Despite the asso c i a t i o n 
between m i g r a t i o n and locomotor a c t i v i t y changes i n the 
migra t o r y stages of M. morio, a s i m i l a r a c t i v i t y change 
occured i n the non-migratory f i f t h i n s t a r and indeed i n 
a l l i n s t a r s t e s t e d of the e x c l u s i v e l y ground d w e l l i n g 
species, L a c i n i u s ephippiatus and Oligolophus- tridens... 
At the same time, the v e r t i c a l m i g r a t i o n i n 0. agrestis; 
was not accompanied "by any a c t i v i t y change. Presumably 
innate differences, i n the behaviour p a t t e r n s of the 
various species a~re t h e r e f o r e responsible f o r the observed 

differences. 

Discussion of the nature of t~he d i e l rhythm of 
locomotor a c t i v i t y i s bepond the scope of t h i s work. 
However, such rhythms are of almost u n i v e r s a l occurrence 
among l i v i n g organisms, being p a r t i c u l a r l y prominent i n 
the Arthropods. The vast amount of l i t e r a t u r e on t h i s 
subject has been r e c e n t l y reviewed by Barker (1958), 
Cloudsley-Thompson (1961) and Aschoff (1963). B r i e f l y , 
i t i s c l e a r t h a t a c t i v i t y rhythms can be p a r t l y or completely 
endogenous I n o r i g i n , being governed by some i n t e r n a l 
p l i y s i o l o g i c a l chronometer, or almost completely exogenous, 
being c o n t r o l l e d by p e r i o d i c f l u c t u a t i o n s , of some p h y s i c a l 
f a c t o r of the environment. However, i t i s impossible t o 
make any g e n e r a l i s a t i o n on the nature of the rhythm i n 
any p a r t i c u l a r group and each species must be considered. 



278 

on i t s own account,. For example, w i t h i n t h e M i l l i p e d e s , 

B l a n i u l u s g u t t u l a t u s and Oxidus g r a c i l i s e x h i b i t a p u r e l y 

exogenous d i u r n a l r hythm (as a response t o a l t e r n a t i n g l i g h t 

and dark) w h i l e Oxydesmus. p l a t y c e r c u s . and O p h l s t r e p t u s sp. 

demonstrate an endogenous rhythm independent o f any p h y s i c a l 

f a c t o r s (Cloudsley-Thompson 1961)• Any rhythm, e i t h e r p a r t l y 

o r c o m p l e t e l y endogenous must he k e p t i n phase w i t h t h e 

d a i l y environmental changes, and as a g e n e r a l i s a t i o n 

A s c h o f f (1965) concludes t h a t t h e r e i s "a f o r m o f c o u p l i n g 

"between t h e n a t u r a l i n n a t e o s c i l l a t o r and t h e d r i v i n g agent, 

t h e e n v i r o n m e n t a l f l u c t u a t i o n " . He a l s o concludes t h a t 

t h e d r i v i n g agent i s n o r m a l l y l i g h t and t h a t t h e r e i s 
d 

u s u a l l y a remarkable indepenence o f t e m p e r a t u r e . The 

r e s u l t s i n t h e p r e s e n t s t u d y on. h a r v e s t - s p i d e r s are i n 

a c c o r d w i t h these c o n c l u s i o n s , t h e evidence i n d i c a t i n g i l l a t 

except i n 0. a g r e s t i s , a d i e l r h y t h m o f l o c o m o t o r a c t i v i t y 

r e s u l t s l a r g e l y f r o m changes i n the i n t e n s i t y o f l i g h t 

( F i g s * 49 t o 5 3 ) . Some degree o f t e m p e r a t u r e independence 

may a l s o occur: d e s p i t e t h e l o w e r n o c t u r n a l f i e l d t e m p e r a t u r e s 

( T a b l e 9) w i t h t h e i r r e s u l t i n g d e p r e s s i o n o f m e t a b o l i c 

a c t i v i t y r a t e s , t h e n o c t u r n a l ground lagrer catches were 

s t i l l c o n s i d e r a b l y g r e a t e r t h a n those o f t h e day ( F i g . 3 3 ) . 

Among t h e s p e c i e s o f h a r v e s t - s p i d e r i n t h e p r e s e n t s t u d y , 

i t i s i m p o s s i b l e , f r o m the evidence a v a i l a b l e t o say whether 

t h e observed d i e l a c t i v i t y r h y t h m i s exogenous or endogenous 

i n o r i g i n . The p e r s i s t e n t r h y t h m shown by a d u l t M«. morio 

when exposed t o c o n t i n u o u s darkness i n t h e 



l a b o r a t o r y ( F i g . 53) suggeats t h a t i t c o u l d be endogenous. 

However, a c c o r d i n g t o A s c h o f f ( 1 9 6 3 ) * t h e ease w i t h w h i c h 

t h e phase o f t h e r h y t h m was s h i f t e d would be evidence i n 

f a v o u r o f exogenous c o n t r o l . He concludes t h a t a r h y t h m 

under endogenous c o n t r o l t a k e s s e v e r a l days t o be s h i f t e d 

t h r o u g h a 12 hour p e r i o d , w h i l e i n t h e few s p e c i e s r e p o r t e d 

t o f o l l o w such a s h i f t i n o n l y one or twas days ( t h e water 

s k a t e r V e l i a c u r r e n s and t h e s p i d e r A r c t o s a p e r i t a ) t h i s 

may i n d i c a t e t h e r h y t h m t o be exogenously c o n t r o l l e d . 

C l e a r l y , f u r t h e r s t u d i e s em t h e locomotor a c t i v i t y o f 

h a r v e s t - s p i d e r s must be c a r r i e d out b e f o r e t h e n a t u r e o f 

the r h y t h m can be e l u c i d a t e d . 

'The seasonal v e r t i c a l m i g r a t i o n i s now c o n s i d e r e d . 

The change o f m i c r o h a t o i t a t i n t h e s i x t h and seventh i n s t a r s 

o f M» mor i o and 0. a ~ g r e s t i s c o u l d have r e s u l t e d e i t h e r 

f r o m a change i n t h e p h y s i c a l c o n d i t i o n s o f t h e environment-

a f f e c t i n g t h e n o n - m i g r a t o r y and t h e m i g r a t o r y phases o f 

the l i f e h i s t o r y , or from, one i n the p h y s i o l o g i c a l or 

e c o l o g i c a l r e q u i r e m e n t s o f the d i f f e r e n t l i f e s t a g e s . 

I n t h e case o f M.» m o r i o , a l t h o u g h m i c r o c l i m a t e r e a d i n g s 

were n o t made b e f o r e 16 June, i t i s d o u b t f u l whether they 

w o u l d have d i f f e r e d , s u f f i c i e n t l y f r o m those o f t h i s date 

t o account f o r t h e sudden onset o f m i g r a t i o n i n t h i s s p e c i e s 

a t t h i s t i m e . I n 0. • a g r e s t i s , no a s s o c i a t i o n between 

m i c r o c l i m a t i c changes and t h e onset o f m i g r a t i o n was 

d e t e c t e d and i t was coneluded t h a ~ t t h e changes i n b e h a v i o u r 



w i t h t h e approach o f m a t u r i t y were not' the r e s u l t o f 

c o r r e s p o n d i n g changes o f t h e p h y s i c a l environment. I n 

M» mo r i o t h e r e was nmever any apparent s h o r t a g e o f s u i t a b l e 

f o o d i n t h e ground l a y e r and i t i s suggested t h a t t h e needs 

o f r e p r o d u c t i o n were p r i m a r i l y r e s p o n s i b l e f o r the e x t e n s i o n 

o f range o f a d u l t s i n t o t h e t r e e canopy. I n h a r v e s t -

s p i d e r s c o p u l a t i o n o n l y o ccurs as a r e s u l t o f random 

encounters "between t h e sexes (Cloudsley-Thompson 1958), and 

any mechanism which would i n c r e a s e t h e chance o f such 

en c o u n t e r s would he advantageous t o t h e s p e c i e s . The 

movement o f M, morio over t h e t r e e t r u n k s , o c c u r r i n g o n l y 

i n adultS: and 'being r e s t r i c t e d t o a p e r i o d o f a p p r o x i m a t e l y 

three' hour's, p e r d i e l a d m i r a b l y serves t h i s purpose, a n i m a l s 

b e i n g c o n c e n t r a t e d i n b o t h time- and space. C e r t a i n l y , i n 

t h e f i e l d , p o p u l a t i o n was f r e q u e n t l y observed on the t r e e 

t r u n k s a t n i g h t , o f t e n t h e same male f e r t i l i z i n g more t h a n 

one female. However, i t i s b e l i e v e d t h a t n o t a l l me nib e r a 

o f t h e a d u l t p o p u l a t i o n moved onto t h e t r u n k s ( P a g e 172) 

and t h e evidence f r o m w M g h t d e t e r m i n a t i o n s and egg c o u n t s 

i n d i c a t e d t h a t o n l y the o l d e s t a d u l t s were i n v o l v e d (pages 

258 and 2 6 2 ) . P r o b a b l y s e v e r a l days must elapse b e f o r e 

newly m o u l t e d a d u l t s are i n a c o n d i t i o n s u i t a b l e f o r 

c o p u l a t i o n , and o n l y t h e n does t h e b e h a v i o u r p a t t e r n change 

t o a l l o w m i g r a t i o n i n t o t h e canopy. 

T h i s e x p l a n a t i o n cannot a p p l y t o Oliffolophus a g r e s t i s 

i n which t h e main m i g r a t i o n i n t o the canopy o c c u r r e d i n 
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t h e p e n u l t i m a t e i n s t a r ( P i g * 3 8 ) . Perhaps t h i s s p e c i e s 
moved away f r o m t h e ground m a i n l y to e x p M t t&e f o o d r e s o u r c e s 
o f a n other m i c r o h a b i t a t . P r i o r t o t h e p e n u l t i m a t e i n s t a r 
such a movement may have "been p r e v e n t e d "by, f o r example, 
an i n a b i l i t y t o c o n t r o l w a t er l o s s f r o m the body; on t h e 
o t h e r hand t h e s i x t h and f i n a l i n a t a r s may have a q u i r e d t h e 
necessary waterproofing t o move i n t o r e g i o n s o f g e n e r a l l y 
l o w e r r e l a t i v e h u m i d i t y - t h e shrub and t r e e l a y e r s . 

I t was, e x p e c t e d t h a t t h e changes, o f l a i c r o h a M t a t n o t e d 

d u r i n g t h e l i f e h i s t o r y o f a s i n g l e s p e c i e s w o u l d he r e f l e c t e d 

by c o r r e s p o n d i n g changes i n i t s p r e f e r r e d t e m p e r a t u r e and 

r e l a t i v e humidity*, Such a change was d i s c o v e r e d by 

N^rgaard (1951) i n t h e s p i d e r P i r a t a p i r a t i c u s b u t t h e r e i s 

no r e c o r d o f a^ny s i m i l a r o c c u r r e n c e i n h a r v e s t - s p i d e r s . 

Todd (1949) o b t a i n e d p r e f e r r e d t e m p e r a t u r e s and r e l a t i v e 

h u m i d i t i e s f o r a d u l t s o f s e v e r a l species o f h a r v e s t - s p i d e r , 

and i t was hoped t h a t "by r e p e a t i n g and e x t e n d i n g her work 

t o t h e n o n - m i g r a t o r y j u v e n i l e stages o f Ivu morio and 0. a g r e s t i s 

a d i s t i n c t change i n p r e f e r r e d c o n d i t i o n s w o u l d become 

ap p a r e n t , however, t h e r e s u l t s o f these e x p e r i m e n t s were 

i n c o n c l u s i v e , a n i mals b e i n g i n d i f f e r e n t t o g r a d i e n t s o f b o t h 

t e m p e r a t u r e and r e l a t i v e humidity. I t i s o f i n t e r e s t t h a t 

l\[/rgaard was u n a b l e t o o b t a i n any h u m i d i t y p r e f e r e n c e s f o r 

th e s p i d e r s Lycosa p u l l a t a and P i r a t a p i r a t i c u s and he 

c o n c l u d e d t h a t " t h e l a c k o f a h u m i d i t y p r e f e r e n d u m i s t h e 

more remarkable because h u m i d i t y d i f f e r e n c e s are so obvious 
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i n t h e environment o f these s p i d e r s " . T h i s c o n c l u s i o n 
a p p l i e s e q u a l l y t o t h e r e s u l t s i n the p r e s e n t study. 
Cloudsley-Thompson (1.957) suggested t h a t t h e absence o f 
a preferendum c o u l d "be a t t r i b u t e d t o i n s u f f i c i e n t time h a v i n g 
been a l l o w e d f o r the animals t o respond® However-, t h i s 

"was c e r t a i n l y n o t t h e cause i n t h e p r e s e n t s t u d y on h a r v e s t -

s p i d e r s , s e v e r a l e x periments h a v i n g been c a r r i e d out o ver 

a 24 hour p e r i o d i n an a t t e m p t t o o b t a i n , a ' p reference 1. 

I t i s o f i n t e r e s t t o examine Todd's. (1949) statement 

t h a t l a b o r a t o r y d e t e r m i n e d h u m i d i t y p r e f e r e n d a o f the s p e c i e s 

are c o r r e l a t e d with t h e r e l a t i v e h u m i d i t y o f t h e i r normal 

h a b i t a t . • The ranges o f r e l a t i v e h u m i d i t i e s g i v e n I n Todd 

(1949) are q u e s t i o n a b l e : for example, t h a t o f the f i e l d 

l a w y e r i s given as: 7Qg6te 80% EH y e t t h e a c t u a l h u m i d i t y 

r e c o r d s o b t a i n e d d u r i n g t h e n i g h t t r a n s e c t s between 7 pra. 

and 5 am were w i t h i n the range 75% to 90% SH. I t i s 

suspected t h a t the range 70% t o 80% EH i s t h a t p r e v a i l i n g 

d u r i n g t h e daytime only, when t h e animals were n o t o u t . 

Even assuming t h i s c r i t i c i s m t o be u n j u s t i f i e d , t h e r e a r e 

s t i l l s e v e r a l o t h e r i n c o n s i s t e n c i e s . For example Leiobunum 

rotundum, d e s c r i b e d as a t r e e trunk s p e c i e s , has. a humidity 

p r e f e r e n c e o f 60.7% t o 68,9% HH, w e l l w i t h i n t h e range 

60% t o 75% EH g i v e n for* t h e t r e e t r u n k h u m i d i t i e s . . However, 

i n Todd's d e s c r i p t i o n o f the n i g h t t r a n s e c t s , she s t a t e s t h a t , 

"proba~bly a l l L. rotundum l e a v e the t r e e s f o r the f i e l d " 

l a y e r a t dusk and r e t u r n t h e r e a~t dawn". As n o c t u r n a l 
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f i e l d l a y e r h u m i d i t i e s were 75% t o 90% EH, t h i s species 
was t h e r e f o r e exposed t o h u m i d i t i e s w e l l o u t s i d e i t s 
p r e f e r r e d range f o r about h a l f the d i e l . S i m i l a r l y t h e 
upper l i m i t o f t h e h u m i d i t y p r e f e r e n c e i n O l i g o l o p h u s 
t r i d e n s (72.1% RH), d e s c r i b e d as a f i e l d l a y e r s p e c i e s , 
was w e l l 'below t h a t a c t u a l l y r e c o r d e d i n t h e f i e l d l a y e r 
b y n i g h t . I t i s t h e r e f o r e c o n c l u d e d t h a t t h e e x i s t e n c e 
o f c o r r e l a t i o n s between f i e l d c o n d i t i o n s and l a b o r a t o r y 
d e t e r m i n e d p r e f e r e n d a are n o t as c l e a r c u t as Todd suggested. 

I n t h e absence o f p r e f e r e n c e data i t was b e l i e v e d t h a t 

s h o u l d any p r e f e r e n c e s a c t u a l l y e x i s t , t h e i r r e l a t i v e o r d e r 

among t h e s p e c i e s would be r e v e a l e d b y comparing t he 

s u r v i v a l t i m e s o f c o r r e s p o n d i n g i n s t a r s when exposed t o t h e 

same c o n d i t i o n s . Thus i t was expected t h a t t h e s u r v i i v a l 

e xperiments w o u l d r e v e a l a d i s t i n c t p r e f e r e n c e change between 

the f i f t h and s i x t h i n s t a r s , e x c l u s i v e t o t h e two m i g r a t o r y 

s p e c i e s , s u f f i c i e n t t o account f o r t he onset o f m i g r a t i o n 

i n t h e s i x t h i n s t a r . However, no such change was r e c o r d e d 

(page ^ ) . The o n l y r e a l p o i n t o f i n t e r e s t t o emerge from. 

th e s u r v i v a l e x p e r i m e n t s was t h e e x i s t e n c e o f a c o n s t a n t 

r e l a t i o n s h i p between s u r v i v a l t i m e s o f c o r r e s p o n d i n g I n s t a r s , 

0. a g r e s t i s s u r v i v i n g t h e l o n g e s t t i m e , L. e p h i p p i a t u s at 

t h e o t h e r extreme, t h e s h o r t e s t time. T h i s suggests t h a t 

t h e r a t e s o f water l o s s f r o m t h e body may d i f f e r c h a r a c t e r ­

i s t i c a l l y among t h e sp e c i e s and, t o some e x t e n t , help- t o 
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account f o r t h e d i f f e r e n c e i n "behaviour and d i s t r i b u t i o n 

o f t h e v a r i o u s s p e c i e s w i t h i n t h e same woodland h a b i t a t . 

T h i s t y p e o f r e l a t i o n s h i p has 'been f o u n d "by T i p t o n (1960. 

unpublished,, r e p o r t e d i n W i l l i a m s 1962) i n two sp e c i e s o f 

Garabidae; Mebria, b r e v i c o l l i s was n o c t u r n a l and was 

r e l a t i v e l y l e s s a b l e t o c o n t r o l i t s r a t e o f wa t e r l o s s t h a n 

t h e d i u r n a l s p e c i e s fferonia c a e r u l e s c e n a . S i m i l a r l y , 

Cloudsley-Thompson (1957) f o u n d t h a t , under t h e same 

c o n d i t i o n s , t h e n o c t u r n a l s p i d e r G i n i f l o f e r o x l o s t water 1 

more r a p i d l y t h a n t he d i u r n a l s p e c i e s C i n i f l o s i m i l i s . 

C l e a r l y , c o r r e s p o n d i n g s t u d i e s c o u l d w e l l be made on t h e two 

h a r v e s t - s p i d e r s Q l i g o l o p h u s a g r e s t i s and O l i g o l o p h u s 

t r i d e n s . 

Water i s l o s t f r o m t h e body by t r a n s p i r a t i o n , r e s p i r a t i o n 

and d e f a e c a t i o n . Among t e r r e s t r i a l a r t h r o p o d s t he a b i l i t y 

o f many t o c o n t r o l w a t er l o s s has l o n g been r e c o g n i s e d as 

t h e prime f a c t o r i n f l u e n c i n g t h e i r d i s t r i b u t i o n i n t h e f i e l d . 

As a g e n e r a l r u l e , animals l a c k i n g a w a t e r p r o o f ! n g l a y e r i n 

t h e c u t i c l e are r e s t r i c t e d t o a m o i s t environment and are 

u s u a l l y n o c t u r n a l i n h a b i t , - w h i l e those p o s s e s s i n g such a 

la w y e r are f r e q u e n t l y d i u r n a l (Gloudsley-Thompson 1954). 

However, as a r e s u l t o f c o m p e t i t i o n w i t h more e f f i c i e n t 

s p e c i e s , some o f the l a t t e r may become s e c o n d a r i l y adapted 

t o t h e n o c t u r n a l h a b i t . Cloudsley-Thompson (1954) d i v i d e d 

n o c t u r n a l t e r r i s t r i a l i n v e r t B o r a t e s i n t o t h e p r i m a r y n o c t u r n a l 

s p e c i e s "which ha^ve n o t a c q u i r e d a w a t e r p r o o f c u t i c l e , and 
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t h e secondary n o & t u r n a l s p e c i e s which may have a c q u i r e d 
t h e necessary w a t e r p r o o f i n g f o r d i u r n a l i s m h u t have 
n e v e r t h e l e s s adopted t he n o c t u r n a l h a b i t . W i l l i a m s (1962), 
n o t i n g t h e s t r e s s p l a c e d b y o t h e r ?/orkers on t h e importance 
o f h i g h h u m i d i t i e s t o h a r v e s t - s p i d e r s , suggested t h a t 
t h e y were members o f t h e p r i m a r y n o c t u r n a l group* I n 

t h e l i g h t o f t h e r e s u l t s o f t h e p r e s e n t s t u d y , i t i s 

b e l i e v e d t h a t t h i s cannot be t r u e o f h a r v e s t - s p i d e r s i n 

g e n e r a l . For example, a l t h o u g h adult;' M... mori o o n l y 

moved onto t h e t r e e t r u n k s a t n i g h t ( F i g . 55) some remained 

i n t h e canopy f o r a t l e a s t 24 hours; ( F i g . 3 6 ) where t h e y 

would be exposed t o s t r o n g winds, d i r e c t i n s o l a t i o n , h i g h 

t e m p e r a t u r e s and shade h u m i d i t i e s a t l e a s t as low as 

55% RH (Table 9 ) . I t i s d i f f i c u l t t o see how i n d i v i d u a l s • 

c o u l d s u r v i v e f o r more t h a n a few hour s under these 

c o n d i t i o n s unless: some c o n t r o l over water l o s s c o u l d be 

e x e r t e d . The same c o n c l u s i o n a p p l i e s t o p r e a d u l t and 

a d u l t 0. a g r e s t i s w h i c h a l s o spent a t l e a s t 24 hours i n 

t h e t r e e canopy ( F i g . 3 8 ) . 

However, i t i s e xpected t h a t when s t u d i e s o f the 

p h y s i c a l and chemical p r o p e r t i e s o f t h e c u t i c l e o f h a r v e s t -

s p i d e r s are made, ITemastoma. l u g u b r e (a ground d w e l l i n g 

species n o t d i r e c t l y i n v o l v e d i n t h i s s t u d y ) w i l l p r ove 

t o be a p r i m a r y n o c t u r n a l s p e c i e s . T h i s b e l i e f i s based 

on t h e c o m p a r i t i v e i n a b i l i t y o f !T» l u g u b r e t o r e s i s t 

d e s s i c a t i o n when compared w i t h t h e f o u r s p e c i e s o f the 
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F a m i l y p h a l a n g i l d a e s t u d i e s ( T a b l e s 5? t o 6 0 ) . M» l u g u b r e 

was unable t o w i t h s t a n d h u m i d i t i e s much helow 90% RH: f o r 

example, t e n a d u l t females exposed t o 60% RH a t 16°G were 

a l l dead w i t h i n f o u r hour's, w h i l e a s i m i l a r number a t 
o 

30% Hit 16 G were a l l dead w i t h i n one hour* By cont r a s t -

a d u l t females of" Q l i g o l o p h u s t r i d e n s , a l s o a gcound d w e l l i n g 

s p e c i e s , s u r v i v e d f o r a p p r o x i m a t e l y . 123 h o u r s a t 60% RH 

16°0 and 64 hours a t 30% HII 16°C (Table 6 0 ) . C l e a r l y 

an i n v e s t i g a t i o n o f t h e s t r u c t u r e and p h y s i c a l p r o p e r t i e s 

o f t he c u t i c l e would be an i n v a l u a b l e a i d towards, the 

i n t e r p r e t a t i o n o f t h e f i e l d b e h a v i o u r r e c o r d e d i n t h i s 

study® 

I n c o n c l u s i o n i t must be a d m i t t e d t h a t , a l t h o u g h 

p o s i t i v e r e s u l t s were o b t a i n e d I n t he s t u d i e s o f seasonal 

development and p o p u l a t i o n d e n s i t y changes, t h e stu d i e s , 

i n t e n d e d t o r e v e a l the causes o f , and t h e reasons f o r , t h e 

v e r t i c a l m i g r a t i o n o f c e r t a i n s p e c i e s gave i n c o n c l u s i v e 

r ^ e s u i t s , ' While m i g r a t i o n o c c u r r i n g over t h e season i s 

c l o s e l y a s s o c i a t e d w i t h t h a t a c c u r r i n g over t h e d i e l , t h e 

p r e s e n t work has shown t h a t each t y p e must be c o n s i d e r e d 

s e p a r a t e l y . 

The s e a s o n a ~ l m i g r a t i o n was caused by endogenous f a c t o r s 

r a t h e ~ r t h a n b y any change i n t h e p h y s i c a l c o n d i t i o n s 

a f f e c t i n g t h e v a r i o u s l i f e s t a g e s . The d i e l v e r t i c a l 

m i g r a t i o n was ' t r i g g e r e d ' by t h e removal o f l i g h t a t dusk 

b u t was n o t n e c e s s a r i l y caused by the l o c o m o t o r a c t i v i t y 
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i n c r e a s e o c c u r r i n g a t t h e same time - a s i m i l a r a c t i v i t y 
i n c r e a s e a t dusk was a l s o apparent i n t h e non-migratory 
h a r v e s t - s p I d e r s. 

The reasons f o r the v e r t i c a l m i g r a t i o n are n o t known. 

I t was suggested t h a t t h e seasonal m i g r a t i o n p e r m i t t e d t h e 

e x p l o i t a t i o n o f the f o o d r e s o u r c e s o f another r n i c r o h a b i t a t , 

w h i l e t he d i e l m i g r a t i o n , "being r e s t r i c t e d -in "both t i m e 

and space, i n c r e a s e d t h e chance o f c o p u l a t i o n and hence 

f e r t i l i s a t i o n o f t h e eggs. However, neither e x p l a n a t i o n 

was f u l l y t e s t e d and c l e a r l y much f u r t h e r work needs t o 

be done b e f o r e t h e b e h a v i o u r p a t t e r n s o f t h e v a r i o u s s p e c i e s 

o f ha"rvest™spider can be s a t i s f a c t o r i l y e x p l a i n e d . 
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SUMMARY 

1 . Means o f s e p a r a t i n g the d i f f e r e n t l i f e s t a ges ( i n s t a r s ) 

are d e s c r i b e d f o r t h e f o l l o w i n g s p e c i e s : L a c i n i u s 

e p h i p p i a t u s , M i t o p u s morio, Nemastoma l u g u b r e , Q d i e l l u s 

p a l p i n a l i s , O i i g o l o p h u s a g r e s t i s and O l i g o l o p h u s t r i d e n s . 

2* For each o f t h e above s p e c i e s t he course o f seasonal 

development and seasonal changes i n p o p u l a t i o n d e n s i t y 

and d r y weight 'were f o l l o w e d d u r i n g 1958 and 1959. 

A l l s p e c i e s passed t h r o u g h t h e i r l i f e h i s t o r y 

a p p r o x i m a t e l y two weeks e a r l i e r i n 1959. The cau^se i s 

suggested t o have been an e a r l i e r h a t c h i n 1959 r e s u l t i n g 

f r o m t h e c o n s i s t e n t l y h i g h e r f i e l d t e m p e r a t u r e s o f t h a t 

year. 

When compared w i t h 1958, t h e p o p u l a t i o n d e n s i t i e s i n 

1959 were g r e a t e r i n M. m o r i o and 0„ a g r e s t i s , s i m i l a r 

i n 0. t r i d e n s and much s m a l l e r i n h. e p h i p p i a t u s , M". lugub r e 

and 0. p a l p i n a l i s , . I t i s suggested t h a t j u v e n i l e s o f t h e 

la ~ s . t t h r e e s p e c i e s were t h e l e a s t able t o r e s i s t d e s s i c a t i o n 

w i t h the r e s u l t t h a t t h e u n u s u a l l y d r y c o n d i t i o n s o f 1959 

produced a v e r y h i g h l e v e l o f j u v e n i l e m o r t a l i t y . 

The maximum p o p u l a t i o n d e n s i t y f o r a l l s p e c i e s o f 

h a r v e s t - s p i d e r combined was 167 p e r so, m ( o f beech l i t t e r ) . 

The c o r r e s p o n d i n g maximum dry w e i g h t was 138.1 mg w h i c h 

i s equivalent t o a l i v e weight o f approximately: 690 mg 

per sq, m. 
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I n t h e f i e l d t h e l a t e r i n s t a r s o f a l l t he s p e c i e s s t u d i e d 
except 0. a g r e s t i s were more a c t i v e "by n i g h t t h a " n by day 
i n t h e ground l a y e r . 

L. eph.ippia.tua, N. l u g u b r e , 0. p a l p i n a l i s . and 0. t r i d e n a 

were e x c l u s i v e l y ground d w e l l i n g t h r o u g h o u t t h e i r l i f e . 

M. morio and 0. a g r e s t i s were ground d w e l l i n g i n t h e e a r l y 

j u v e n i l e stages b u t an e x t e n s i o n o f range i n t o t h e f i e l d , 

shrub and t r e e l a y e r s o c c u r r e d i n t h e p e n u l t i m a t e and f i n a l 

i n s / t a r s . 

Movement o f M» morio a"nd 0, a ^ g r e s t i s between t h e 

ground and t r e e l a y e r s o c c u r r e d only d u r i n g t h e hours o f 

darkness.. Most i n d i v i d u a l s remained i n t h e canop§t f o r a t 

l e a s t 24 h o u r s : a l a r g e p r o p o r t i o n never r e t u r n e d t o t h e 

ground p r o b a b l y as a r e s u l t o f p r e d a t i o n by b i r d s . L i g h t , 

r a t h e r t h a n t e m p e r a t u r e o r h u m i d i t y , was suggested t o be 

th e s t i m u l u s c o n t r o l l i n g t h e v e r t i c a l movement.. 

I n no s p e c i e s c o u l d any t e m p e r a t u r e or r e l a t i v e h u m i d i t y 

preferendum be d e t e c t e d i n t h e l a b o r a t o r y . 

The s u r v i v a l t i m e s o f b o t h j u v e n i l e s and a d u l t s o f 

s e v e r a l s p e c i e s o f h a r v e s t - s p i d e r were d e t e r m i n e d . 

I n any one i n s t a r t h e s u r v i v a l t i m e a t c o n s t a n t r e l a t i v e 

h u m i d i t y was a p p r o x i m a t e l y h a l v e d f o r each temp e r a t u r e 

i n c r e a s e f r o m 5° t o 16°C and f r o m 16° t o 25°C. 

I n any one i n s t a r the s u r v i v a l t i m e a t c o n s t a n t t e m p e r a t u r e 

I n c r e a s e d p r o g r e s s i v e l y f r o m 30%. tp 100$ EH. 

http://eph.ippia.tua
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Under t h e same c o n d i t i o n s o f temperature and r e l a t i v e 
h u m i d i t y t h e s u r v i v a l t i m e s .of c o r r e s p o n d i n g i n s t a r s o f 
t h e s p e c i e s t e s t e d bore a c o n s t a n t r e l a t i o n s h i p t o each 
o t h e r , 0. a g r e s t i s s u r v i v i n g t h e l o n g e s t t i m e , L« ephippiatus 
the s h o r t e s t t i m e w i t h M» mor i o and G* t r i d e n s . i n t e r m e d i a t e 
between, t h e two extremes, 

5* I n the l a b o r a t o r y 0 1 i g o l p p h u s a g r e s t i a was e q u a l l y a c t i v e 

t h r o u g h o u t t h e d i e l , while a d i e l rhythm o f loc o m o t o r 

a c t i v i t y was demonstrated I n b o t h j u v e n i l e s and a d u l t s , 

of L. ephippiatus, M» morio and 0. t r i d e n s . These r e s u l t s 

agree w i t h the f i e l d o b s e r v a t i o n s on locomot o r a c t i v i t y , . 

The a c t i v i t y Increa.se was a s s o c i a t e d w i t h the removal 

o f l i g h t a t ' dusk 1, the subsequent decrease with the 

reappearance o f l i g h t at 1davm'. I t was shown t h a t t h e 

rhythm i n a d u l t M. mppio r e s u l t e d l a r g e l y from t h e 

s u p p r e s s i o n o f a c t i v i t y by l i g h t . 

6. B o t h a d u l t males and females, o f M, morio and 0. agrestis: 

f r o m t h e t r e e s , were g e n e r a l l y h e a v i e r t h a n those f r o m 

t h e o t h e r s t r a t a o f t h e f i e l d . I n the case o f M. morio 

i t I s suggested t h a t o n l y t h e .oldest a d u l t s moved into t h e 

t r e e canopy. 

I n b o t h s p e c i e s t h e mean w e i g h t o f a d u l t females 

i n c r e a s e d f o r some ti m e f o l l o w i n g t h e f i n a l m o u l t . T h i s 

i n c r e a s e was m a i n l y due t o an i n c r e a s e i n t h e number o f 

r i p e eggs i n t h e body. 

http://Increa.se
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Females o f 0. a g r e s t i s moving f r o m t h e t r e e canopy t o 

th e ground c o n t a i n e d more eggs t h a n those moving i n the 

r e v e r s e d i r e c t i o n . T h i s s u g g e s t s s t h a t t h e reason f o r 

th e r e t u r n f r o m t h e canopy was t h e need t o d e p o s i t eggs 

on the ground,, 

The mean "weight o f a d u l t male M.. m o r i o remained f a i r l y 

c o n s t a n t f o l l o w i n g t h e f i n a l m o u l t , w h i l e t h a t o f a d u l t 

male 0», a g r e s t i s was n o t s t u d i e d i n d e t a i l . 
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Appendix A ( i l ) The i n s t a r s of Mitopus morio i n each 
c o l l e c t i o n from. Great High Wood, 1958 
and 1959. 

JDSL'fcs Ox Ixi£>"t ~._ ~r\T ~x 7* irT VJ-'X 'iF'jLl 
sampling I I male female 

9. 5.58 19 28 
15* 5«.o8 17" 4-5 3 
30 • 5•58 23 41 2 
8. 6..58 12 30 31 

15. 6.58 1 15 31 g 
3. 7.58 . 4 2.7 18 

21• 7*58 o 6 4 1 
11* 8.58 1 2 10 6 
28. 8.58 2 4 
7. 9.58 4 D 

22 • 9 • 53 3 1. 
9.10..58 . 2 2 

So *10«,<33 3 1 
30 #-.11«13 3 
5 • 12 • 58 

14: « li£y « t)3 

19. 2.59 
15* 3,59 
3. 4.59 30 

24.. 4.59 84 
I I . 5,59 ' 23 30 
28, 5,59 25 19 i . 
13 #. 6.59 5 IS 17 
30. 6.59 2 23 
15. 7.59 4 7 4 
4. 8.59 1.2 5 

20. o». 5 9 ? 2 
2 #. 9 # o 9 o 0 

16* 9#59 1 
22 * 9#59 
11© 10*59 
31 • 10 #59 
l l • 1 1 • o 9 
13 • 12 • d9 
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Appendix A ( i i i ) The i n s t a r s of Nemastoma lugubre i n 
each c o l l e c t i o n from Great High~Wood, 
1958 and 1959 

Date of 
sampling 

I n s t a r 
I I I l l IV ¥ 

p r e a d u l t s 
V 

adu l t 
male 

V 
adul t 
fomal© 

9. 5.58 17 2 4 
15 ® 5.58 1<3 2, 
50 • 5 » 0 8 17 31 6 10 
8, 5.68 5 Y 10 

15« 6«58 6 10 30 5 8 4 
5 . 7 • 58 13 51. 2 5 

SI . 7 #53 £• 33 6 4 
X1. 8.58 8 26 20 
28s 8 « 58 37 
7. 9,58 58 

22* 9,58 24 23 
9 • 10 * o 3 21 22 

25*10*53 9 23 
0 1 1 $ 133 1.3 34 

SO•11•58 14 
5 »IS»5 3 5 3 

X 4r « I S' * 13 3 & 11 

19. 2.59 4 
1.3 * 3.59 2 
o. 4.59 1 5 3 

24, 4.59 3 3 
11 #'< c) ® sJ1. 9 8 9 2 
28.5. 59 2 11. 3 6 
13. 6,59 1. 4 10 ' 1 2 1 
30. 6.59 3 3 
15 * 7.59 2 4 3 3 
4. 8.59 5 5 5 

20. 8.59 6 6 
• 2,' 9*59 3 2 
1.̂5 » 9 <3 9 3 4 

* 9 » <d 9 2 7 
11 #-1.0 $ 5 9 
iSl «,10#S9 2 3 
11 • 11 * £>9 1 
o #• 1.2 ©15 9 1 1 
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Appendix A ( I T ) . The i n s t a r s of Qdi e l l u s g a l p i n a l i s i n 
each c o l l e c t i o n from Great High Wood,. 
1958 and 1959• 

Date of I n s t a r I X I I V v Y I V I I V I I 
male female sampling I I 

9. 5.58 
15. 5,..58 
30. 5.58 10 
8. 6.-58 28 

15. 6..5S 37 
3. 7*58 2 

21. 7*58 
11* 8*58 
28. 8.58 
7. 9.58 

2S. 9.58 
9.10.58 

23.10.58 
5*11.58 

20*11.58 
5*1.2.58 

14.12*58 

19. 2.59 
13. 3.69 
3. 4.59 

24. 4«,59 
1.1* 5.59 1. 
29. 5.,59 20 

42 4 
3 17 

1 21 
1 38 
2 1.6 7 

1 15 22 
32 9 
28 29 
1.1 21. 
5 6 

13. 6.69 2 23 
30. 6»59 13 10 
15. 7*59 2- 10 1 
4. 8,59 . 9 

20. 8.59 3 4 
2. 9.59 2 

11. 9,5© .1 
22... 9*59 5 
11..10...59 5 
31.10.59 1 
11.11,59 3 
5.,12 ..59 



Appendix A (v) The ins t a r s of Oligolophus a r r e s t is. 
i n each c o l l e c t i o n frora'Great High' 
Wood,, 1958 and 1959. 

Date of I n s t a r t t t t v \r \n Y I T V I I 
sampling I I X ± L x v v y ± male female 

9.., 5 ,.58 
30. 5.58 
8. 6.58 1.8 
3. 7.58 5 37 2. 

21 . 7.58 14 14 
11. S«oo 12 1.3 
28, 8*56 84 
7. 9.58 20 2 

22.. 9.58 1. 
9*1.0*58 1.6 8 

23*10,58 10 11 
5 * 11 * 58 8 1:5 

20.11.58 2 6 
5„,12»58 2 2 

14*12.58 1. 

19* 2m-59 
l-O #. e) 15 9 
3.. 4.59 

24. 4•69 
•11, 5*59 2 
2.8 . 5 .59 56 
13. 6,59 41 11 4 
30. 6.59 28 12 
JL5 « T » £) 9 7 33 &• 
4. 8,.59 1 39 1 

20., 8.59 8 24 
2.9 .,59 18 2 

16* 9.59 1 13 5 
22, 9.59 3 2 
11*10.59 4 1 
31.10.59 3 3 
11.11. t3 ̂5 5 2 
5 #.12.59 
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Appendix A ( v i ) The i lie t a r s of Oligolophiis t r i d e n s in-
each c o l l e c t i o n from Great High Wood, 
1958 and 1959. 

Date of 
sampling 

I n s t a r 
I I I I I IV V VI V I I 

mal e 
V I I 

female 

9® 5 #.58 
IS © 5m58 
30. 5.58 
8. 6*58 

15* 6#58 10 
o » 7• 58 5 

21. 7*58 
11. 8.58 
28 o 8.58 
7. 9.58 

22. 9.58 
0 #10 #58 
#. 10 •58 

5 »13., * 58 
20.11*58 
5 <@ 1/3 • 58 

14 ̂13 *• 5 c5 

34 
6 2:0 

8 1.7 
4 
9 

53 
1.6 
1 

3 
12 
11 
9 
7 
1 

19* 2•o 9 
.13. 3.59 
3. 4.59 

24. 4.59 
11. 6.&9 
28 .. 5 # 5 9 
13 * 6.59 
30. 6.59 
15. 7.5.9 
4. 8.59 

20. 8*59 
2. 9.59 

16. 9.59 
22. 9.59 
11.10.59 
31.10.5 9 
1 J~ fell. o 9 

'o .12® 59 

14 8 
2 
1 

13 
12 

13 
3 

I . 
5 

11. 
2 
1 

4 
3 
6 
2 
1. 
1 
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Appendix C Comparisons of mean wet weights of ad u l t 
h ar v e s t — s p i de r s. 

( i ) Male Mitopus morio. 

Samples compared Date a f 

7.7 5 7 $53 2 t ) l <0.001 
Lower papers 1 o 7 2.2401 54 <0.05 

v 24.7 0.9688 50 US 
Ground l a y e r 3Jl «7- 0.1886 24 ns 

66 <0.02 
7,7 8.2069 88 <0.001 Lower papers- 7,7 88 <0.001 

v 1 o * 7 4.2068 89 <0.001 
S u r f a c e - f i e l d 24.7 53 < 0.001. 
-shrub l a y e r s 31.7 4.2213 53 <0.001 

7*8 1.5502 27 ns 

Ground l a y e r 7.7 0.2034 55 ns 
"l rz ry 

JUO « f 0*4790 63 ns 
S u r f a c e - f i e l d 24.7 3.5999 46 <0.002 
-shrub l a y e r s 31 $ 7 2.9074 45 < 0.01 



Appendix G Contd. 

( i i ) Female MItopus morio 

Samples, compared Date t d« f e P 

Lower paper 7*7 1.9044 28 ns 
V 13.7 0.6813 34 ns 

Upper paper 24.7 1.4944 16 ns 

Lower papers. 
V 

So»o 
7,7 

3.7894 
5.3147 

105 
89 

<0.001 
<0.001 

S u r f a c e - f i e l d 
-shrub l a y e r s 

IL3 #. 7 
S4 # / 
31.7 

5.8168 
5.4339 
S # 08iC»if3. 

86 
' 51 

<0.001 
<0*001 
• ns 

7.8 1.4394 9 ns 

25.6 4.4900 81 <0.001 
Lower papers 7.7 3.6168 116 <0.002 

V 15*7 12.9794 78 <0.001 
Ground l a y e r 24.7 2.4913 48 <0*Q2 

51. 7 0.6210 11 ns 
7,3 0.0180 7 ns 

S£3 «, o. 0.8824 98 ns 
Surf a c e - f i e l d 7.7 2.5380 147 <0.02 
-shrub l a y e r s 13.7 1.7796 94 ns 

V 24.7 2.8942 65 ^0 e 01 
Ground l a y e r 31.7 2.4343 18 <0.05 

7.8 1.0467 6 ns 
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Appendix D. Comparisons of mean wet weights of adult harvest-
spiders. 

( i ) Male Qligolophus a g r e s t i a 

Samples compared Date t d.f. P 

Upper papers 
v 9.10 2.7822 32 <0.01 

Lower papers 

Upper papers 
Y 

Surfac e-f i e l d 
-shrub l a y e r s 

Lower papers 
v 

Sur f ac e- f i e 1 d 
-shrub l a y e r s 

9.10 5.0249 19 <0.001 

9.10 2.4270 33 < 0.05 



Appendix D Gontd. 

( i i ) Female Ol.igolophus agreatis 

Samples compared Date 

Upper papers 
V 

Lower papers 

Upper papers^ 
v 

S u r f a c e - f i e l d 
-shrub layers; 
Upper papera 

v 
Ground l a y e r 

Lower papers, 
v 

S u r f a c e - f i e l d 
-shrub layers, 

Lower papers, 
v 

Ground l a y e r 

S u r f a c e - f i e l d 
-shrub l a y e r s 

v 
Ground l a y e r 

Date t P 

27 a 8 4,1387 50 <0.01 
5.9 3.2644 19 <0.01 

16 . 9 0.2728 27 ns 
9.10 4.0200 48 <0.01 
» 3 7,8538 74 <0.001 

5.9 3.3153 31 < 0.01 
16.9 0.8648 18 
9.10 4.9034 53 < 0.01 

27.8 3.1199 49 < 0.01 
5.9 1.4101 6 ns 

0.0028 8 ns 
9.10 2.9345 21 < 0.02 

27*8 0.8207 42 ns 
5.9 0*3047 42 ns 

16*9 1.4054 33 ns 
9.10 0.2002 71 ns 
SO #10 3.8119 28 <0.001 
tC/7 # 8 0.6349 17 ns 
5 .-9 0.4786 1? n s 

16.9 0.2166 23 ns. 
9.10 0.4876 39 ns 

<30 e 10 2.7760 50 <0.01 
27.8 1.6449 41 ns 
5.9 0,3401 29 

16*9 0.5877 14 ns 
9 # 10 0.4969 44 ns 

20.10 2.0431 30 <0.05 
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