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INTRODUCTION

One o f th e  more conspicuous an im a ls  among th e  rocks and g ra v e l

o f la k e f r o n ts  and r i v e r  banks o f th e  N e a r c t ic  re g io n  is  Pardosa

q ro e n la n d ic a  ( T h o r e l l ,  1872)»  T h is  r e p r e s e n ta t iv e  o f th e  w o lf s p id e rs  

(A ra n e a e , L y c o s id a e ) may commonly be seen in  these  lo c a t io n s ,  im m obile  

on an exposed ro ck  s u r fa c e  in  th e  e a r ly  m orning o r l a t e  a fte rn o o n  sun­

l i g h t ,  The males a t t r a c t  a t t e n t io n  d u rin g  th e  rem ainder o f th e  day 

by t h e i r  a c t iv e  movements among th e  ro cks  in  t h e i r  c o u rts h ip  w anderings  

in  s p r in g  and e a r ly  summer» T h e ir  abundance a lo n g  the  shore o f F la th e a d  

L a k e , M ontana, suggests th a t  th e y  a re  th e  dom inant in v e r te b r a te  c a rn iv o re  

in  many r ip a r ia n  lo c a t io n s ,  y e t  th e y  have been n e g le c te d  in  e c o lo g ic a l  

s tu d ie s »

N /rg a a rd  (1 9 5 1 ) has re p o rte d  on th e  d is t r ib u t io n  in  a Danish  

Sphagnum bog o f two s p e c ie s  o f w o lf s p id e r ,  Lvcosa p u l la t a  and P i r a t a  

p i r a t i c u s» T h e ir  r e s p e c t iv e  te m p e ra tu re  and h u m id ity  to le ra n c e s  r e s t r ic t e d

k °  p u l la t a  to  th e  m ic ro c lim a te  a t  the  s u r fa c e  and P_, p i r a t ic u s  to  th a t

ju s t  beneath th e  s u r fa c e  in  th e  s t a lk  la y e r  o f th e  bog, Barnes and Barnes  

(1 9 5 4 ) re p o rte d  th e  s p e c ie s  c o m p o s itio n  o f s p id e rs  a s s o c ia te d  w ith  the  

m a ritim e  sand-beach and broomsedge d r i f t  l in e s  o f N o rth  C a r o lin a ,  They 

showed th a t  the  x e r ic  c o n d it io n s  of th e  sand-beach d r i f t  su p p o rt a le s s  

dense and t o t a l l y  d i f f e r e n t  s p id e r  p o p u la t io n  from  the niecic env ironm ent 

o f th e  broomsedge d r i f t .  However, w o lf  s p id e rs  com prised th e  la r g e s t  

p a r t  o f bo th  p o p u la t io n s ; Lvcosa modesta f o r  th e  m esic and A rc to sa  

l i t t o r a l i s  f o r  th e  x e r ic  h a b ita t»

K u e n z le r  (1 9 5 8 ) d e s c rib e d  th e  n ic h e  r e la t io n s  o f th re e  w o lf s p id e rs  

in  te n  a rea s  s e le c te d  to  re p re s e n t v a r io u s  s ta g e s  o f secondary p la n t  suc­

c e s s io n  in  f i e l d s  o f th e  S o u th e a s te rn  c o a s ta l  p la in »  Two o f th ese
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s p e c ie s  ( Lvcosa c a r o l ln e n s is  and Lvcosa tim u q u a ) p re p a re  burrow s in  the

s o i l  as r e t r e a t s  and p redo m inate  in  th e  more x e r ic ,  open h a b ita ts  in  th e

f i r s t  to  f i f t h  y e a r s ta g e s  o f s u c c e s s io n , Lvcosa r a b id a . th e  t h i r d  

s p e c ie s , becomes predo m inan t in  h a b ita ts  a t  th e  broomsedge s ta g e  o f suc­

c e s s io n  b e g in n in g  about th e  f i f t h  y e a r  and p e r s is ts  in  su c cess ive  s tag es  

t o  th e  d ry  wood h a b it a t  w ith  adequate  brush u n d e rs to ry . T h is  corresponds  

w ith  th e  b e h a v io r  o f t h is  s p e c ie s  as an a c t iv e  c lim b e r  in  f o rb e s , g ra s s e s ,  

and lo w e r t ru n k #  o r branches o f t r e e s ,

K u e n z le r  a ls o  u t i l i z e d  a m a rk -a n d -re c a p tu re  te c h n iq u e  to  in ­

v e s t ig a te  s p a t ia l  r e la t io n s  o f th e  th r e e  s p e c ie s . The d i s t r ib u t io n  o f 

th e  s p id e rs  w ith in  any one u n ifo rm  h a b it a t  was shown u s u a lly  to  be 

random. Movements were a n a ly ze d  as an e s t im a te  o f home range w ith  th e  

r e s u l t  th a t  ra b id a  was shown to  wander more e x te n s iv e ly  th an  th e  two  

b u rrow ing  s p e c ie s  w hich appeared t o  rem ain  a t  a p a r t ic u la r  d is ta n c e  

from  t h e i r  burrow s; le s s  th an  n in e  f e e t  f o r  L* tim uqua and about two  

and a h a l f  f e e t  f o r  c a r o l in e n s is ,

Hackman (1 9 5 7 ) re p o rte d  an in v e s t ig a t io n  o f two d i f f e r e n t  popu­

la t io n s  o f th e  w o lf  s p id e r  Trochosa r u r ic o la  (D e g .)  in  so u th w estern  

F in la n d .  He c a lc u la te d  th e  s iz e  o f th e  a d u lt  p o p u la t io n  a lo n g  th e  

is la n d  la k e s h o re  which he s tu d ie d ,  as about 1000 (1G s p id e rs  p e r  m eter  

o f s h o r e l in e )  and th e  t o t a l  p ro d u c tio n  o f eggs as about 2 0 ,0 0 0  ( o r  200  

p e r  m eter o f  s h o r e l in e ) .  C a lc u la te d  m o r t a l i t y  r a te s  were re p o rte d  but 

a d m itte d  to  be u n r e a l i s t i c .

In  a d d it io n ,  th e  m a rk -a n d -re c a p tu re  te c h n iq u e  t h a t  Hackman em­

p lo y e d  p e rm itte d  him to  d e te rm in e  t h a t  in d iv id u a l  fem a le s  in  e x c e p t io n a l  

in s ta n c e s  a re  cap ab le  o f h av in g  two broods (June and A ugust) in  one 

summer and t h a t  some fem a le s  s u rv iv e  as a d u lts  f o r  two summers, a lth o u g h
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th e  m ales d isap p eared  e n t i r e ly  be f o r e  th e  l a s t  m o ltin g  of th e  neui gener^  

a t io n  in  August» Hackman a ls o  re p o rte d  o b s e rv a tio n s  o f p r e y ,  enem ies , 

and movementso

S tu d ie s  o f s p id e r  p o p u la t io n s , which t y p i c a l l y  in c lu d e  w o lf s p i ­

d e rs , have been re p o r te d  f o r  a v a r ie t y  o f h a b ita ts  and o ve r a wide geo­

g ra p h ic a l d i s t r ib u t io n  in  th e  l a s t  decade» Heydemann (1 9 6 0 ) re p o rte d  

on th e  p a t te r n  o f s p id e r  su ccess io n  in  th e  new ly form ed la n d  o f the  

N o rth  Sea coast»  W iebes (1 9 6 0 ) in v e s t ig a te d  14 s p e c ie s  o f Lycos idae  

and P is a u r id a e  o c c u rr in g  in  th e  dune a re a  o f W e ije n d e l n ea r The HagtB , 

N e th e rlan d s»  D u ffe y  (1 9 6 2 ) and C h e rre t  (1 9 5 4 ) s tu d ie d  th e  B r i t i s h  s p i ­

d e r  fau n a  in h a b it in g  g ra s s la n d s  and h igh  m oorlands re s p e c t iv e ly »  N e ith e r  

observed Pardosa s p e c ie s  a lth o u g h  s p e c ie s  o f L yco s id ae  were c o l le c t e d ;  

P ir a t a  p i r a t ic u s  in  s u f f i c i e n t  numbers to  p e rm it C h e rre t  to  re p o r t  pop­

u la t io n  e s t im a te s  f o r  t h is  s p e c ie s  in  h is  BOO square fo o t  s tu d y  g r id »

T h is  was, how ever, an in c id e n t a l  a s p e c t o f h is  study» Cannon (1 9 6 5 )  

re p o rte d  an in v e s t ig a t io n  o f th e  s p id e r  fau n a  o f th re e  d i f f e r e n t  fo r e s t  

com m unities and an o ld  f i e l d  community in  Ohio» The com parison was made 

o n ly  q u a l i t a t i v e l y .  Peck (1 9 6 6 ) in v e s t ig a te d  th e  s p id e r  p o p u la t io n  on 

a tw o -a c re  p lo t  in  west c e n t r a l  M is s o u r i co m p ris in g  r e p r e s e n ta t iv e  

h erb aceo u s , s h ru b , and com posite  com m unities» The q u a n t i t a t iv e  com posi­

t io n  o f th e  p o p u la t io n  was r e s t r ic t e d  t o  th e  fa u n a  above ground le v e l  

which was sam pled w ith  sweep nets» The L yc o s id ae  were re p re s e n te d  in  

n e g l ig ib le  numbers»

T u rn b u ll  (1 9 6 6 ) s tu d ie d  th e  s p id e r  p o p u la t io n  in  c o n n e c tio n  w ith  

h is  in v e s t ig a t io n  o f th e  p re d a to r -p r e y  r e la t io n s h ip s  among th e  a r t h r o ­

pod p o p u la t io n  of a s h o r t -g ra s s  community in  e a s te rn  O n ta r io , Canada»

He u t i l i z e d  a fo rc e d  a i r  s u c tio n  sam pler which he c o n s id e re d  100%
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f e f f i i i e n t  in  c o l le c t in g  th e  s p id e rs  in  th e  Do 25 square m eter a rea  

sampled a t  a tim e» From 162 sam ples ta k e n  d u r in g  th e  summer o f 1 9 6 2 , 

th e  L yco s id ae  were th e  most commonly re p re s e n te d  s p id e r  fa m ily  and 

com prised 789 (44% ) o f th e  1791 t o t a l  s p id e rs  c o lle c te d »  Of th e  42  

s p e c ie s  c o l le c te d  Pardosa s a x a t i l i s  and IP» m ilv in a  were re s p o n s ib le  f o r  

alm ost 80% o f th e  c a lc u la te d  biomass o f th e  s p id e r  p o p u la tio n ®  T u rn b u ll  

s u b s ta n tia te d  t h a t  th e  numbers o f s p id e rs  o f d i f f e r e n t  s p e c ie s  v a r ie d  

from  week to  week a lth o u g h  th e  o v e r a l l  p o p u la t io n  rem ained s ta b le »  He 

d id  no t a tte m p t to  e s t im a te  th e  p o p u la t io n  d e n s ity »

V l i jm  and Kessler<=.Geschiere (1 9 6 6 ) have p u b lis h e d  what to  my 

knowledge is  th e  most re c e n t e c o lo g ic a l  s tu d y  o f s p id e rs  r e la te d  to  my 

own» They in v e s t ig a te d  th e  c o e x is te n c e  o f  th re e  s p e c ie s  o f Pardosa in  the  

dunes o f an is la n d  a long  th e  c o a s t o f The N e th e rla n d s  t o  id e n t i f y  t h e i r  

re s p e c t iv e  e c o lo g ic a l  re q u ire m e n ts . Based p r in c ip a l l y  on a regim en o f 

sam pling  w ith  p i t= t r a p s  th e y  dem o n stra ted  a g r e a te r  abundance o f jP. 

p u l la t a  in  th e  dampest lo c a t io n s ,  _P. m o n tic o la  in  th e  a r id  and b a rre n  

a re a s , and P_» n ig r ic e p s  in  th e  w il lo w  grow th  above th e  ground la y e r .  An 

a p p a re n t v a r ia t io n  in  p re fe re n c e  o f v e g e ta t io n  co v e r to  open ground was 

noted  by male and fe m a le  P u l la t a  and _P= n ic r ic e p s  r e la te d  to  th e  s tag e  

o f th e  l i f e  c y c le ;  th e  r a t i o  b e in g  g r e a te s t  im m e d ia te ly  fo llo w in g  th e  

f i n a l  m o lt and d e c re a s in g  d u r in g  th e  c o p u la t io n  p e r io d . A p ro p o r t io n a te  

in c re a s e  in  th e  r a t i o  o f fe m a le s  t o  m ales was s u b s ta n t ia te d  w ith in  th e  

o p tim a l p o r t io n s  o f t h e i r  t y p ic a l  en v iro n m en ts  which appeared most d is ­

t i n c t  im m e d ia te ly  a f t e r  th e  p e r io d  o f c o p u la t io n .  No e s tim a te  o f a b s o lu te  

numbers in  th e  p o p u la t io n  was a tte m p te d .

S e v e ra l in v e s t ig a t io n s  o f asp ec ts  o f th e  l i f e  h is to r y  and b e h a v io r  

o f v a io u s  Pardosa s p e c ie s  a re  r e la te d  t o  my s tu d y . C o n s id e ra b ly  th e
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g r e a te s t  p a r t  o f t h is  l i t e r a t u r e  re p o r ts  on th e  s e x u a l b io lo g y  o f v a r i ­

ous s p e c ie s  o f s p id e rs  which dem o n stra te  c o u r ts h ip  d is p la y s  as a p a r t  o f 

t h e i r  re p ro d u c tio n . R ep o rts  by G e rh a rd t ( 1 9 2 4 ) ,  B ris to w e  and Locket 

( 1 9 2 6 ) ,  B ris to w e  ( 1 9 2 9 ) ,  and Kaston (1 9 3 6 ) i d e n t i f y  th e  m ajor problem s  

in v o lv e d  and t h e i r  s ig n i f ic a n c e ,  More re c e n t re p o r ts  a re  those by 

Schm idt (1 9 5 7 ) in v e s t ig a t in g  fa c to r s  p rom ptin g  m ating  in  am entata  

and by V l i jm ,  K e s s le r ,  and R ic h te r  (1 9 6 3 ) r e la t in g  p r in c ip a l l y  to  re p ro ­

d u c tiv e  b e h a v io r  c o u r ts h ip ,  m a tin g , eg g -sac  p r e p a ra t io n  and t r a n s p o r t ,  

and emergence o f th e  s p id e r l in g s ,  V l i jm  and D i j k s t r a  (1966  c )  e la b o ra te  

a sp ects  o f th e  re p ro d u c tiv e  b e h a v io r  in  r e la t io n  to  the s y s te m a tic s  of 

fo u r  s y m p a tr ic  Pardosa s p e c ie s . The most re c e n t re p o r t  r e l a t i v e  to  w o lf  

s p id e rs  and Pardosa in  p a r t ic u la r  to  my knowledge is  by H o lla n d e r  (1 9 6 7 )  

who d e s c r ib e s  fe a tu r e s  o f th e  c o u r ts h ip  d is p la y  o f P̂ , c h e la ta  (M u l le r )  

and h y p o th e s ize s  a r e la t io n s h ip  to  th e  d ry  l e a f  l i t t e r  c h a r a c t e r is t ic  o f 

th e  s p e c ie s ' h a b i t a t ,

A m a jo r asp ec t o f my s tu d y  has been to  in v e s t ig a te  q u a n t i t a t iv e ly  

th e  c u r s o r ia l  b e h a v io r  o f P_= q ro e n la n d ic a  in  term s o f the  amount and 

o r ie n t a t io n  o f movement as r e la te d  to  sex and age d i f f e r e n c e s .  An in v e s ­

t ig a t io n  o f th ese  problem s has been r e c e n t ly  re p o rte d  by V l i jm  and R ic h te r  

(1966  b ) ,  T h e ir  s tu d y  was conducted in  an e n t i r e l y  d i f f e r e n t  fa s h io n  and 

f o r  a d i f f e r e n t  s p e c ie s , 2= lu q u b r is  (U la lc k e n a e r) ,  but p ro v id e s  an i n t e r ­

e s t in g  com parison to  my own o b s e rv a tio n s  and c o n c lu s io n  which I  w i l l  d is ­

c u s s , as in  the  case o f a l l  th e  a fo re m e n tio n e d  s tu d ie s ,  in  more d e t a i l  in  

th e  p e r t in e n t  s e c tio n s  to  f o l lo w .

My s tu d y  o f Pardosa q ro e n la n d ic a  compares most c lo s e ly  to  th a t  o f 

Hackman (1 9 5 7 ) on Trochosa r u r ic o la  and p e r m i t s  a c r , inp -, i  , r a , , , u f  t h e  

p o p u la t io n  c h a r a c t e r is t ic s  o f these  two d i f f e r e n t  s p e c ie s  occupying
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s im i la r  h a b ita ts *  Tnds s tudy seeks to  ex ten d  th e  exac t  d e s c r ip t io n  of 

th e  c u r s o r ia l  a c t i v i t i e s  t h a t  p a r t i c u la r l y  d is t in g u is h  w o lf s p id e rs  by 

a n a ly z in g  th e  amount and p a t te r n  o f movement, d a i l y ,  s e a s o n a lly ,  and 

a t  d i f f e r e n t  s tag es  of th e  l i f e  c y c le .
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METHODS

T h is  r e p D il  in z c r p o ia te s  o b s e r v a t i o n s  cT th e  b io lo g y  of Pardosa  

q ro e n la n d ic a  made o ve r a p e r io d  o f fo u r  summers b e g in n in g  in  1961 a t  

th e  Rocky M ountain  B io lo g ic a l  L a b o ra to ry j G o th ic , C o lo ra d o , and c o n t in ­

ued in  th e  summers o f 1964 t o  1966 a t th e  B io lo g ic a l  S ta t io n  o f th e  

■ U n iv e rs ity  o f Montana a t  Y e llo w  Bay,  F la th e a d  L a k e , Montana* The p r in ­

c ip a l  p a r t  o f th e  f i e l d  work For t h is  in v e s t ig a t io n  was done from  21 

June to  18 A ugust, 1 9 6 6 , a lo n g  a 100 fo o t  la k e s h o re  fro n ta g e  ( F ig ,  1 )  

on the p ro p e rty  of Mr* L lo yd  T i l t o n  on th e  e a s t  shore o f F la th e a d  Lake 

a t  a lo c a t io n  two m ile s  n o r th  of the  B io lo g ic a l  S ta t io n  a t  Y e llo w  Bay,

In  a d d it io n  the  a d jo in in g  b e a c h fro n ts  to  th e  n o rth  and sou th  to  a d is ­

tan ce  o f 200 f e e t  in  each d i r e c t io n  were r e g u la r ly  su rve yed ,

F la th e a d  Lake is  a n a tu r a l  body o f w a te r p r in c ip a l l y  c o l le c te d  

from  th e  Swan and F la th e a d  r iv e r s  d r a in in g  more th a n  a 250 m ile  le n g th  

o f the  w estern  s lo p e  o f th e  Rocky M ounta ins in c lu d in g  p a r t  o f G la c ie r  and 

W aterto n  N a t io n a l P a rk s , The la k e  le v e l  is  re g u la te d  by the  o p e ra tio n  

o f K e rr  dam and m a in ta in e d  betw een 2883 and 2893 f e e t  e le v a t io n  above 

sea le v e l *  Tne la k e s h o re  a t  th e  lo c a t io n  o f th e  s tu d y  a r ea  is  composed 

o f bare  ro cks  scoured c le a n  by t h e i r  c o n tin u e d  a b ra s io n  in  response  

to  th e  wave a c t io n  t h a t  c o n s ta n t ly  a l t e r s  the s h o r e l in e .  The average  

volume o f a random sample o f 20 rocks  s e le c te d  in  c o n ta c t w ith  th e  one- 

fo o t - lo n g  arms o f a s t ic k  c ro ss  p la c e d  a t  m idbeach was measured by w ater 

d is p la c e m e n t as 108 m l* The la r g e s t  ro ck  in  the  sample was 50? m l; th e  

s m a lle s t  13 m l. Band and s o i l  u n d e r ly in g  th e  rocks reaches th e  s u rfa c e  

onTy a t  about th e  h ig h w a te r  l in e  beyond m idbeach.

The s tuoy s i t e . i s  bounded t o  th e  west by th e  w a te r  o f F la th e a d
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Lake and to  th e  e a s t  by second grow th w o o d -lo ts  in c lu d in g  Douglas f i r  

( P seudotsuqa m e n r ie s i i ) .  la r c h  ( L a r ix  o c c id e n t a l is ) . ponderosa p in e  

( P inus p o n d e ro s a ). and b ir c h  ( B e tu la  p a o v r iF e r a ) . Cottonwoods and a ld e rs  

c h a r a c t e r is t i c a l l y  b o rd e r th e  woods a t  th e  edge o f th e  la k e s h o re .

P ro c eed in g  from  th e  w a te r 's  edge th e  f i r s t  perm anent v e g e ta t io n  

is  s c a t te r e d  w ild  rose ( Rosa w o o d s ii) .  These grow as s c a tte r e d  i n d i ­

v id u a l p la n ts  fro m  above th e  h ig h  w a te r l i n e  to  th e  bases o f th e  c o t to n ­

wood t r e e s  a t  th e  edge o f th e  w o o d -lo t to  th e  e a s t .  The w id th  o f th e  

la k e s h o re , measured a t  th e  c e n t r a l  re fe re n c e  p o in t  from  the  w a te r 's  

edge to  th e  n e a re s t  cottonw ood t r e e ,  was 25 f e e t .

The n o r th  and sou th  l i m i t s  were a r b i t r a r i l y  f ix e d  bu t were s e t  

to  encompass a r e p r e s e n ta t iv e  n a tu r a l  p o r t io n  o f th e  la k e s h o re . Ju s t 

beyond th e  s o u th e rn  l i m i t  a b o a t la u n c h in g  channe l a p p ro x im a te ly  15 

f e e t  w ide had been scraped  w ith  a b u l ld o z e r .  A d jo in in g  the  c h a n n e l, 

rocks and b o u ld e rs  had been h au led  from  th e  o rch ard s  on the  nearby  

p r o p e r t ie s  and had been dumped t o  form  a j e t t y  e x te n d in g  out about 50  

f e e t  from  th e  edge o f th e  woods and to  a h e ig h t  o f 8 to  10 f e e t  above 

th e  la k e  l e v e l .  The s tu d y  s i t e  p ro p e r , how ever, was u n d is tu rb e d  ex c e p t  

th a t  th e  a d jo in in g  j e t t y  appeared t o  have ac ted  so as to  a l t e r  th e  wave 

a c t io n  enough to  r e s u l t  in  th e  d e p o s it io n  o f d is p la c e d  rocks on both  

s id e s  o f th e  j e t t y .  C o n seq u en tly  th e  w id th  o f th e  la k e s h o re  in  th e  

s tu d y  a re a  was g r e a te r  th a n  a t  any o th e r  lo c a t io n  r e g u la r ly  surveyed  to  

th e  n o r th  o r  so u th  d u r in g  t h is  in v e s t ig a t io n .  F u rth e rm o re , th e  la k e s h o re  

was k e p t f r e e  o f any la r g e  p ie c e s  o f  d r i f tw o o d .

G en era l o b s e rv a tio n s  d e te rm in ed  t h a t  th e  g r e a te s t  c o n c e n tra tio n  

o f 2 "  Q ro e n la n d ic a  o cc u rre d  w ith in  th e  a re a  from  th e  w a te r 's  edge to
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m iobesch C o nsequ ently  tr-e most in te n s iv e  e f f o r t  was c e n te re d  on t h is  

a re a  m easuring  15 by 1ÜÛ fe e t-.

The in v e s t ig a t io n  o f th e  s p id e r  p o p u la t io n  o f th e  s tudy s i t e  r e ­

l i e d  upon a m ark= an d = recap tu re  r o u t in e .  S p id e rs  were c a p tu re d  in  one of 

two wayss e i t h e r ,  1 )  g ra s p in g  in d iv id u a ls  by t h e i r  le g s  w ith  a p a i r  o f 

fo rc e p s  as th e y  exposed th em se lves  from  un d ern ea th  th e  roclKS; o r ,  2 ) by 

t ra p p in g  them in  p i t f a l l s  made from  p la s t ic  d ish p a n s . The f i r s t  method 

was tim e-consum ing  as i t  r e q u ire d  p a t ie n t ly  a w a it in g  th e  reapp earance  o f 

a s p id e r  from  under th e  rock  which was sought as re fu g e  upon th e  approach  

o f th e  in v e s t ig a to r »  N ext th e  fo rc e p s  had t o  be s lo w ly  b roug ht to  a po­

s i t i o n  where t h e i r  open p o in ts  would l i e  one on each s id e  o f an ex ten d ed  

leg #  At th e  moment judged most p r o p it io u s  a q u ic k  squeeze o f th e  fo rc e p s  

would be made to  e f f e c t  th e  c a p tu re  by p in c h in g  th e  leg »  The method en­

t a i l e d  c o n s id e ra b le  lo c k  as w e ll  as p a t ie n c e  as I  would e s t im a te  th a t  

o n ly  one out o f fo u r  a tte m p ts  proved s u c c e s s fu l because some s p id e rs  

would no t p e rm it a c lo s e  enough approach w ith  th e  fo rc e p s , o th e rs  would  

avo id  th e  grasp o f th e  fo rc e p s  by an even q u ic k e r  le g  movement, and s t i l l  

o th e rs  by a u to to m iz in g  th e  p inched  member anfl f a l l i n g  fre e »  However, 

t h is  proved t o  be th e  most s a t is f a c t o r y  method o f c a p tu r in g  fem ales  

t ra n s p o r t in g  egg -sacs because th e y  were seldom  tra p p e d  in  th e  p i t f a l l s »  

F u r t h e r ,  th e re  was a c u r io u s  advantage in  t h a t  f r e q u e n t ly  a s p id e r  would  

ex te n d  a le g  fo rw a rd  t o  to u ch  th e  t ip s  o f th e  fo rc e p s  or even to  pounce 

a t  th e  t ip s  o f th e  fo rc e p s  in  an a p p a re n t e f f o r t  t o  s e iz e  them» The 

a n im a l*®  c a p tu r e ,  how ever, n e c e s s ita te d  c lo s in g  th e  fo rc e p s  a t  ju s t  th e  

r ig h t  moment as th e  s p id e r  would no t p ro lo n g  i t s  g rasp  o f th e  fo rc e p  

p o in ts  and h av in g  once c o n ta c te d  them appeared  t o  av o id  t h e i r  renewed
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ap p ro a c h . T h is  b e h a v io r  suggested  " b a i t in g "  th e  fo rc e p s  to  b e t t e r  a t ­

t r a c t  in te n d e d  c a p t iv e s .  T h is  proved s u c c e s s fu l by us in g  l i v e  m a y f lie s  

( B eatus s p . )  and h o u s e f l ie s  (Wusca so . )  as lu r e s .  These were grasped  

w ith  th e  fo rc e p s  by t h e i r  w ings and p re s e n te d  t o  th e  s p id e r .  The s t r u g ­

g le s  o f th e  in s e c t  when p re s e n te d  a t  a d is ta n c e  o f 5 t o  6 in ch es  would 

g e n e r a l ly  a t t r a c t  a s p id e r  to  approach and s e iz e  th e  lu r e  to  w hich i t  

would c l in g  w h ile  b e in g  t r a n s fe r r e d  to  a c a p tu re  J a r .  However, e x c e p t  

f o r  th e  few  days when th e  m a y fly  h a tch  was e s p e c ia l ly  abundant th e  

e f f o r t  o f lo c a t in g  a s u i ta b le  lu r e  became i t s e l f  e x c e s s iv e ly  tim e  

consuming and th e  exp ed ien ce  o f  th e  fo rc e p s  th em selves  as a lu r e  was 

r e l ie d  upon.

The second method o f c a p tu re  u s in g  p i t f a l l  t r a p s  proved success­

f u l  and made p o s s ib le  th e  c a p tu re  o f la r g e  numbers o f s p id e r s .  The 

t ra p s  were p rep a re d  u s in g  round p la s t ic  d ishpans 13 in ch es  in  d ia m e te r  

and 4 in ch es  deep w ith  s t r a i g h t ,  smooth s id e s  to  which th e  s p id e rs  were 

unab le  to  c l in g  t o  c lim b  o u t .  These were p la c e d  in  h o le s  exc ava ted  

a lo n g  th e  la k e s h o re  to  a d ep th  such t h a t  th e  b rim  o f th e  pan was ju s t  

s l i g h t l y  lo w e r th an  th e  s u rro u n d in g  s u r fa c e  l e v e l .  The rocks were r e ­

p la c e d  around th e  o u ts id e  o f th e  pans w ith  5 o r 6 f l a t  rocks s e le c te d  

to  fo rm  an overhang p r o je c t in g  o ver th e  b r im . These rocks were sup­

p o rte d  by 5 o r 6 s m a ll s t ic k s  l a i d  around th e  c irc u m fe re n c e  o f th e  pans 

and r e s t in g  a t  each end on th e  brim  o f th e  pan . The arrangem ent o p er­

a te d  as a p i t f a l l  t o  t r a p  s p id e rs  as th e y  b lu n d ere d  on th e  edge o f th e  

o ve rh an g . Enough s m a ll ro cks  were p la c e d  in  th e  p i t f a l l  to  p ro v id e  r e f ­

uge f o r  th e  c a p t iv e s  from  one a n o th e r  and p r o te c t io n  from  th e  d i r e c t  

ra y s  o f th e  su n . The c a p t iv e s  co u ld  be removed by g ra s p in g  t h e i r  le g s  

w ith  a fo rc e p s  o r by c a tc h in g  them in  a s m a ll b o t t le  in to  which th e y
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jOiuLa b ' 3  |_ro'T:pteü by n e n tle  p io o u in q  .Vi th a S " a i i  b t i c k  .>t tnt.' f i n g e r s  

c f  t he  f r e e  hands

r cur p i t f - a l i  t r a p s  ware p re p a re d  ana m a in ta in e d  in  th e  s tudy  area  

p ro p ers  These were lo c a te d g  one ak the  w a te r 's  ed g e , one a t  m idbeach  

IS  f e e t  from  th e  sou th  b o u n d a r y , a n d  two in  th e  same arrangem ent a t  the  

same d is ta n c e  fro r . th e  n o r th  s tudy  s i t e  boundary^ (See F ig ., i % Three  

o th e r t ra p s  were p rep a re d  o u ts id e  th e  s tu d y  s i t e  l i m i t s ;  one, 130 f e e t  

to  th e  n o r th  a t  th e  w a t e r ' s  edge and th e  o th e r  two on the n o r th  and sou th  

s id e s  o f th e  j e t t y *  These lo c a t io n s  were s e le c te d  t o  t e s t  th e  amount of 

s p id e r  movement around th e  p o in t  o f la n d  and a lo n g  th e  la k e s h o re *

The tra p s  were exam ined each eve n in g  and th e  s p id e rs  were removed* 

These were ta k e n  t o  th e  la b o r a to r y  where th e  numbers o f marked and un= 

marked m a les , fe m a le s , ju v e n x ie s , g ra v id  fem ales ., fem a les  w ith  e g g -s a c s , 

and fem ales  w ith  s p id e r l in g s  was re c o rd e d * Because o f th e  numbers o f 

s p id e rs  whxcn were tra p p e d  xn th e  p i t f a l l s ,  e f f o r t s  t o  mark therri in  an 

in d iv id u a l ly  d i s t in c t i v e  p a t te r n  were no t a tte m p te d . In s te a d  the  d o rs a l  

s u r fa c e  o f th e  abdoman was p a in te d  w ith  an id e n t i f y in g  c o lo r  spo t to  in ­

d ic a te  th e  p i t f a l l  lo c a t io n  where th e  an im a l was f i r s t  c a p tu re d . Subse­

quent CC5CI v a lio n s  wexe u t i l i r a c i  p x in c ip a i iy  fo r  e s t im a t in g  p e c u la t io n  

numbers a no gener a i m ovements,

T, he t ra p s  were o p e ra te d  and r ia in ta in e d  a c c o rd in g  to  th e  fo llo w in g  

s c h eo u ie * The ♦ i r s t  t ra p p in g  was done b e g in n in g  18 J u ly , 1 9 6 6 , and con» 

t in u e d  f o r  11 days u n t i l  30 J u ly ,  1966 , T ra p p in g  was th en  d is c o n tin u e d  

f o r  f i v e  days by f i l l i n g  each t r a p  f u l l  o f ro c k s . T h is  was fo llo w e d  by 

tw o t ra p p in g  p e rio d s s  l )  th re e  days from  4 August to  7 August; and ,

2 )  s ix  days from  11 August to  17 A ugust, As m e n tio n ed , th e  t ra p p in g  d a ta  

were in te n d e d  ptxm ar x iy  fu r  a n a u /S is  o f p :p u îi& t i  dynam ics and to  i c e n t i f y
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th e  amount of' movement in t o  and c u t o f th e  s tu d y  s i t e  p ro p e r . The tra p ^  

p in g  in t e r v a ls  were c o n s e q u e n tly  in te n d e d  to  sample any changes o c c u rr in g  

d u rin g  th e  p e r io d  o f t h is  study^

The in d iv id u a l ly  c a p tu re d  s p id e rs  were k e p t s e p a r a te ly  in  p la s t ic  

c o n ta in e rs  and b ro u g h t in d o o rs  t o  be marked f o r  r e le a s e .  At th e  tim e  o f 

c a p tu re  th e  lo c a t io n  on th e  la k e s h o re  was marked w ith  a s t ic k  wedged up= 

r ig h t  between th e  ro cks  and a la b e l  re c o rd in g  th e  d a te  and specim en ac­

c e s s io n  number was a tta c h e d *

M ark in g  was accom plished  by f i r s t  im m o b iliz in g  th e  specim en by 

c h i l l i n g  f o r  a m in ute  o r  two in  the deep f r e e z e  com partm ent of a k itc h e n  

r e f r ig e r a t o r *  The r e s u l t in g  le th a r g y  of th e  a n im a l made i t  p o s s ib le  to  

use a s m a ll cam el h a i r  a r t i s t ' s  brush t o  p in io n  i t  a g a in s t  th e  bottom  

o f th e  c o n ta in e r  by p re s s u re  on th e  c é p h a lo th o ra x *  When thus  p o s it io n e d  

a second a r t i s t ' s  brush was used to  p a in t  a sp o t o f q u ic k ^ d ry in g  y e llo w  

or w h ite  enamel on c e r t a in  p a t e l la e  o f th e  sp ec im en 's  le g s  in  a d i s t in c ­

t i v e  co m b in a tio n  to p e rm it  fu tu r e  id e n t i f i c a t io n *

A lthough  i t  wa% observed on o ccas io n  t h a t  when th e  enamel hardened*  

a specim en m ig ht have a le g  jo in t  im m o b iliz e d * t h is  d id  no t appear to  

prove a s e r io u s  h a n d ic a p . Indeed th e  lo s s  o f an e n t i r e  le g  commonly oc­

c u rs  by n a t u r a l  causes* In  s e v e r a l  in s ta n c e s  I  observed in d iv id u a ls  a lo n g  

th e  la k e s h o re  th a t  r e ta in e d  o n ly  two le g s  on each s id e *

The d o rs a l s u r fa c e  of th e  abdoman co u ld  a ls o  be s u c c e s s fu lly  

p a in te d  w ith o u t  i l l  e f f e c t *  how ever, i f  th e  enam el was th in n e d  w ith  an 

excess  o f p a in t  t h in n e r  so as to  spread  on c o n ta c t  o ve r th e  a n im a l's  body 

and reac h  body openings such as th e  anu s, s p i r a c le s ,  and s p in n e re ts  th e  

r e s u l t  was l e t h a l *

>
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A f t e r  m a rk in g , specim ens would be k e p t lo n g  enough t o  be c e r t a in  

o f no n o t ic e a b le  i l l  e f f e c t ,  commonly a co u p le  o f h o u rs , and then  r e le a s ­

ed a t  th e  lo c a t io n  o f c a p tu re  « T h is  lo c a t io n  was reco rd ed  in  an i n d iv id ­

u a l re c o rd  m a in ta in e d  f o r  each specim en by d e te rm in in g  th e  compass b e a r­

in g  and d is ta n c e  from  a f i x e d ,  c e n t r a l  re fe re n c e  p o in t  to  a s t ic k  wedged 

u p r ig h t  a t  th e  lo c a t io n  o f c a p tu re »

A t o t a l  o f 191 d i f f e r e n t  s p id e r s ,  148 fem a le s  and 43 m a les , were 

in  t h is  manner id e n t i f i e d  between 21 June and 6 A u gust, 1 96 6 , and i n d i ­

v id u a l re c o rd s  m a in ta in e d  f o r  each»

D u rin g  the  n in e te e n  days th a t  th e  p i t f a l l s  were o p e ra ted  a t o t a l

o f 962 s p id e rs  were c a p tu re d  f o r  m arking» Of th e s e , 503 were tra p p e d  in  

the  s tu d y  s i t e  p roper»  In  t h is  c o l le c t io n  260 were m ales and 243 fe m a le s . 

A f t e r  r e le a s in g  marked specim ens were " re c a p tu re d "  by d a i ly  

s e a rc h in g  a long  th e  la k e s h o re  and re c o rd in g  th e  observed lo c a t io n  f o r  

each o f th e  marked specim ens s ig h te d »  Once a week th e  s tu d y  s i t e  was 

searched a t  h o u rly  in t e r v a ls  from  0 7 :0 0  u n t i l  s u n s e t. I t  was observed  

th a t  th e  s p id e rs  were most conspicuous from  0 9 :3 0  to  noon and from  1 8 :0 0  

to  sunsets  C o n s e q u e n tly , most s e a rc h in g  e f f o r t  was c o n c e n tra te d  d a i ly  

d u rin g  th e s e  p e r io d s . The a c tu a l p ro ced u re  was to  rem ain  m o tio n le s s  a t  

one lo c a t io n  and to  observe a l l  th e  s p id e rs  in  v iew  a few  f e e t  in  f r o n t  

and on each s id e  o f me to  a d is ta n c e  o f th re e  o r fo u r  f e e t .  At  t h is

d is ta n c e  th e  p a in te d  p a t te r n  on t h e i r  le g s  co u ld  be c le a r ly  observed

and re c o rd e d * A tw ig  co u ld  be in s e r te d  th ro u g h  a s l ip  o f pap er w ith  

th e  s ex ,  d a te ,  tim e  and any a d d it io n a l  rem arks c o n s id e red  p e r t in e n t  and 

th e  tw ig  wedged u p r ig h t  between th e  rocks a t  th e  s p id e r 's  observed l o ­

c a t io n »  The lo c a t io n  o f an unmarked s p id e r  was n o t reco rd ed  but i t  was
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ecu n le d  in  a t a l l y  wh^ch uuas k e p t of a i l  spj.cJers th a t  were observed dur = 

in g  th e  se a rc h  p e rio d s  T h is  t a l l y  reco rd e d  th e  numbers o f m a les , fe m a le s ,  

s iz e s  ( a d u l t ,  im m ature , ju v e n i le s ,  and s p id e r l in g s ) ,  g ra v id  fe m a le s , and 

fem a le s  w ith  egg=sacs o r w ith  s p id e r l in g s  c l in g in g  t o  them . T h is  p ro ce ­

dure was re p e a te d  f o r  a l l  s p id e rs  observed w ith  each advance th ro u g h o u t 

th e  s tu d y  a r e a . Each sea rch  was c o n c e n tra te d  t o  re c o rd  counts  and " re c a p ­

tu r e s ” in  tw o reg io n sg  1 ) from  th e  w a te r 's  edge to  th e  c r e s t  o f th e  beach­

fro n ts  andp 2 ) from  th e  b e a c h fro n t c r e s t  to  m idbeach, I  would advance  

from  sou th  t o  n o r th  m aking a se a rc h  in  one re g io n  and r e tu r n  in  an oppo­

s i t e  d i r e c t io n  in  th e  o th e r  re g io n  to  com plete  th e  s e a rc h .

At th e  c o m p le tio n  o f each m o rn in g 's  sea rch  the  p o s it io n  o f each  

s p id e r  " r e c a p tu r e ” co u ld  be d e te rm in ed  by two measurements? 1 ) th e  d is ­

tan ce  —  to  a h a l f  fo o t  accu racy  —  from  th e  c e n t r a l  re fe re n c e  p o in t  to  

each s t ic k  measured w ith  a 100 f o o t  ta p e  m easure; and , 2 )  th e  compass 

b e a rin g  in  l in e  w ith  th e  s t ic k  from  th e  c e n t r a l  re fe re n c e  p o in t ,  made 

usin g  a L e i t z  Co, s u r v e y o r 's  s t a f f  compass. These measurements were 

noted on th e  pap er s l i p  m ark ing  th e  lo c a t io n  o f each specim en and the  

s l ip s  were th en  c o l le c te d  to  t r a n s c r ib e  th e  accompanying d a ta  t o  th e  

perm anent re c o rd  n o teb o o k . Commonly, th e  e v e n in g 's  sea rch  c o n tin u ed  

so l a t e  as t o  p re v e n t c o m p le tio n  o f th ese  measurements a t  th a t  t im e ,  

in  w hich e v e n t th e  s t ic k s  co u ld  be l e f t  in  p o s it io n  and th e  measurements  

co u ld  be com pleted  th e  f o l lw in g  m orning b e fo re  th e  s p id e rs  became most 

a c t iv e #

A lthough  t h is  p rocedure  re q u ire d  more e f f o r t  th an  one u t i l i z i n g  a 

system  o f p re lo c a te d  q u a d ra ts , i t  p e rm itte d  th e  re c o rd in g  o f a c tu a l  

observed  d is ta n c e s  and avo id ed  th e  l i m i t a t i o n  o f an a r t i f i c i a l l y  imposed 

q u a d ra t in t e r v a l  in  th e  a n a ly s is  o f movement.
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J u v e n ile s  were a r b i t r a r i l y  c a te g o r iz e d  by e s t im a t in g  t h e i r  s iz e  in  

com parison  t o  an e s ta b lis h e d  s ta n d a rd  ( F ig .  2 )«  G ra v id  fem a le s  were Judged 

on th e  b a s is  o f th e  appearance o f  t h e i r  s w o lle n  abdomen. In  each case  

th e s e  c a te g o r ie s  were n o t a lw ays  i n f a l l i b l y  d i s t in c t  =— p a r t i c u la r l y  in  

Judging J u v e n ile s  ~  and t h is  was f u r t h e r  a g g ra v a te d  on th e  occas io n  o f  

an in d iv id u a l  s p id e r  p o s it io n in g  i t s e l f  under a p r o te c t in g  rock  m argin  

and re m a in in g  p a r t ly  h id d e n . How ever, w ith  p a t ie n c e  1 co u ld  approach  

d i f f e r e n t  in d iv id u a ls  t o  a d is ta n c e  o f le s s  th an  a f o o t .  When a p a r t i c ­

u la r  in d iv id u a l  would duck out o f s ig h t  by my to o  h u r r ie d  movement, th e y  

would commonly re a p p e a r  w ith in  a co u p le  o f  m in u tes  i f  I  would rem ain  im­

m o b ile . E f f o r t s  to  uncover them by rem oving th e  ro cks  under which th e y  

were h id in g  u s u a lly  r e s u lte d  o n ly  in  t h e i r  moving t o  a g r e a te r  dep th  and 

s ta y in g  ou t o f  s ig h t .

I  have sought to  d ev e lo p  s u i t a b le  c u l t u r e  te c h n iq u e s  to  m a in ta in  

c a p t iv e  specim ens f o r  la b o r a to r y  o b s e rv a t io n s . D u rin g  th e  summer o f 1961  

t h i r t y - t h r e e  specim ens were m a in ta in e d  f o r  v a ry in g  p e r io d s  o f up t o  s ix  

weeks in  v a r io u s  c u l t u r e  a rrangem ents  d e v is e d  from  s ig h t  ounce baby food  

J a r s .  None o f  th e s e  arrangem ents  proved v e ry  s a t is f a c t o r y  in  m a in ta in in g  

a s u i t a b le  en v iro n m en t f o r  th e  s p id e rs  w hich appeared to  have a v e ry  l im ­

i t e d  h u m id ity  to le r a n c e .

D u rin g  th e  summer o f 1964 two g a l lo n  a q u a r ia  were u t i l i z e d  as 

c u l t u r e  c o n ta in e r s .  The bottom  o f each aquarium  was f i l l e d  w ith  w a te r  

a p p ro x im a te ly  a h a l f  in c h  deep w ith  s m a ll ro cks  added in  s u f f i c i e n t  

amount to  c o v e r th e  bottom  t o  a d ep th  o f betw een one to  tw o in c h e s . T h is  

arran g em en t p e rm itte d  th e  s p id e rs  a degree  o f  freedom  o f movement to  seek  

th e  most t o le r a b le  c o n d it io n s  f o r  th e m s e lv e s . S i^  s p id e rs  were s a t i s ­

f a c t o r i l y  m a in ta in e d  in  t h is  arrangem ent f o r  as long  as s ix  w eeks.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



17

's'- ■ 8 • - 8
ê I

J u v e n ile  im m ature a d u lt  fem ale

F ig *  2 . S iz e  S tan d ard s  U t i l i z e d  f o r  E s t im a tio n  o f P o p u la tio n  C a te g o r ie s ,
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In  en e f f o r t  t o  c u l t u r e  g r e a te r  numbers o f specim ens in  le s s  space,  

o n e-an d -a=»h a lf q u a rt  ro u n d , p ia s t r e  c o n ta in e rs  w ith  f r i c t i o n  l i d s  were 

used d u r in g  th e  summer o f  1965= Rocks and w a te r were in c lu d e d  to  co v er  

th e  bottom  in  a s im i la r  manner as w ith  th e  aq u aria?  T w e n ty -n in e  d i f f e r e n t  

specim ens were c o l le c t e d  and observed  t h a t  summer u t i l i z i n g  t h is  a rra n g e ­

ment*

None o f th ese  a rrangem ents  were m a in ta in e d  f o r  lo n g e r  th an  s ix  to  

e ig h t  weeks d u rin g  th e  summer and c o n s e q u e n tly  I  have not been a b le  to  

observe a com plete  l i f e  c y c le  f o r  Pardosa g ro e n la n d ic a * However, I  have 

noted a number o f f e a tu r e s  about t h e i r  l i f e  c y c le  which in  my search  o f 

th e  l i t e r a t u r e  have n e v e r been re p o rte d  p re v io u s ly  f o r  t h is  species? The 

m a jo r ity  o f th e s e  o b s e rv a tio n s  p e r t a in  t o  th e  e a r ly  developm ent o f th e  

s p id e r l ln g s  w h ile  c o n fin e d  w ith in  th e  e g g -s e c * Four d i s t in c t  s ta g e s  o f  

developm ent occur w hich S avory (1 9 6 4 )  re p o r ts  a re  c u s to m a r ily  d e s c rib e d  

as em bryo , p r e - la r v a  (n o t  a lw ays  p re s e n t f o r  d i f f e r e n t  s p e c ie s ) ,  l a r v a ,  

and nymph* Each s ta g e  i s  i d e n t i f i a b l e  by a c h a r a c t e r is t ic  e c d y s is *  How­

e v e r ,  he ta k e s  e x c e p tio n  to  th e  usage o f la r v a  in  t h is  te rm in o lo g y  as 

t h is  s ta g e  in  s p id e rs  is  n o t com parable to  t h a t  in  in s e c ts *  In  in s e c ts  

th e  l a r v a  i s  a  f r e e - l i v i n g  f^rm  c a p a b le  o f  moving in d e p e n d e n tly  and fe e d ­

in g  i t s e l f *  S p id e rs ,  on th e  o th e r  hand, have a b l in d -e n d in g  a l im e n ta ry  

c a n a l (m e ta b o lo z in g  th e  r e s id u a l  y o lk  mass from  th e  ovum) and no fu n c t io n ­

in g  sense organs and t r u l y ,  t h e r e f o r e ,  re p re s e n t  a p ro lo n g a t io n  o f th e  

em bryon ic  s t a t e  in  which th e  organ system s a re  undergo ing  c o m p le tio n *

In s te a d  o f l a r v a ,  G ertsc h  (1 9 4 9 ) has a p p lie d  th e  te rm , deutovum , 

u t i l i z e d  f o r  an ana logous s ta g e  in  th e  developm ent o f  m ite s *

I  s h a l l ,  f o l lo w  C e rts c h *s  exam ple and use th e  term s deutovum ( i n ­

s te a d  o f  p r e - la r v a )  f o r  th e  s ta g e  fo l lo w in g  th e  ru p tu re  o f  th e  c h o rio n
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and pre=nymph ( in s te a d  o f l a r v a )  f o r  th e  s ta g e  fo l lo w in g  th e  second m o lt 

b u t b e fo re  th e  f i r s t  f r e e = l i v in g  nymphal s ta g e *  These can be r e a d i ly  

d is t in g u is h e d  because th e  e x o s k e le to n  o f th e  pre=nymph is  no t y e t  b r i s -  

t i e d  and th e  appendages a re  much s h o r te r  th a n  f o r  th e  nymph*

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER I I  

FEEDING

R e s u lts

Pardosa q ro e n la n d ic a  in  common w ith  o th e r  w o lf  s p id e rs  does not 

sn are  i t s  p re y  b u t pounces on i t »  T h is  is  accom plished  p r im a r i ly  as a 

r e s u l t  o f th e  chance approach o f a v ic t im  t o  a d is ta n c e  c lo s e  enough to  

be p in io n e d  by th e  ex ten d ed  fo r e le g s  and grasped in  th e  c h e lic e r a e  

as th e  s p id e r  sud den ly  d a r ts  o r jumps fo rw a rd  a d is ta n c e  o f th re e  to  

fo u r  inches» F re q u e n t ly  s p id e rs  w i l l  s t a lk  t h e i r  p rey  —  moving cau­

t io u s ly  fo rw a rd  to  come w ith in  s u i t a b le  range f o r  the  f i n a l  c a p tu re  —  

but o n ly  i f  th e  in te n d e d  v ic t im  i s  on a c lo s e ly  a d ja c e n t rock»

F re q u e n t ly  th e  in te n d e d  v ic t im  a v o id s  th e  pouncing s p id e r  which  

must th en  w a it  a n o th e r  chance en co u n ter»  P_» q ro e n la n d ic a »  how ever, 

a re  cap ab le  o f  s u r v iv in g  lo n g  p e r io d s  o f fa s t in g »  I  have observed two  

c a p t iv e  fe m a le s  t o  succomb a f t e r  a minimum o f 57  days w ith o u t e a t in g  

and th re e  o th e rs  a f t e r  5 3 ,  4 1 ,  and 37 days»

I  have noted  30 in s ta n c e s  o f n a tu r a l  p rey  c a p tu re  and fe e d in g  

b e h a v io r  d u rin g  o b s e rv a tio n s  o f  th e  s tu d y  a re a  f o r  th e  summers o f 1965  

and 1966» I  have reco rd e d  n in e  in s ta n c e s  o f c a n n ib a lis m , e ig h t  o f  

d ip t e r a n ,  and seven o f m a y fly  ( B eatus sp » ) c a p tu re  o r  a tte m p ted  cap ture^  

In  a d d it io n  one in s ta n c e  each o f  b e a t le  ( C a ra b id  s p » ) ,  m oth, a n t pupa, 

m o s q u ito , b u t t e r f l y ,  and d ra g o n f ly  fe e d in g  a tte m p ts»  In  a d d it io n  I  

observed  th e  fe e d in g  b e h a v io r  o f  20 c a p t iv e  specim ens m a in ta in e d  in  

c o n ta in e rs  f o r  la b o r a to r y  o b s e rv a tio n »  These have been fe d  most suc­

c e s s f u l ly  v a r io u s  d ip te ra n s »  A l l  specim ens o f fe r e d  l i v e  d ip te ra n s  have 

consumed them» A t o t a l  o f  29 fe e d in g s  f o r  20 d i f f e r e n t  specim ens have 

th u s  been accom plished» In  a d d it io n  one specim en was observed to
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c a p tu re  and consume a m osqu ito  and tw o each to  e a t  a m a y fly *

Pardosa q ro e n la n d ic a  app ear commonly to  r e j e c t  a n ts  and sow bugs 

( A rm a d illiu m  s o * )  as p o t e n t ia l  p r e y .  T h is  c o n c lu s io n  is  based on fo u r  

d i f f e r e n t  o b s e rv a tio n s  o f  s p id e r  responses t o  a n ts  in  th e  s tu d y  a re a  

and two o b s e rv a tio n s  o f  c a p t iv e  specim ens. One e n c o u n te r observed on 

1 J u ly 9  1 9 6 6 , was by an a d u lt  male JP. q ro e n la n d ic a  t h a t  pounced a t  an 

a n t which i t  appeared t o  c o n ta c t  w ith  i t s  c h e lic e r a e  bu t d id  no t g ra s p .

A s im i la r  in c id e n t  was observed on 3 J u ly ,  1 9 6 5 . On 6  J u ly ,  1 9 6 5 , a 

2 » q ro e n la n d ic a  was observed t o  move t o  a v o id  an a n t app ro ach ing  i t s  

lo c a t io n  on a ro c k . No e f f o r t  w hatsoever was made by th e  s p id e r  t o  

grasp  th e  a n t .  On 7 A u g u st, 1 9 6 5 , two d i f f e r e n t  s p id e rs  were seen t o  

approach a la r g e  winged b la c k  c a rp e n te r  a n t c ra w lin g  over th e  rocks  

b u t both  r e t r e a te d  when w ith in  about one t o  two in ch es  w ith o u t any 

a c tu a l  c o n ta c t  h av in g  been made.

One o f  th e  c a p t iv e  specim ens (a  fe m a le , number 1 9 6 5 .2 2 )  was 

observed t o  respond t o  a s m a ll b la c k  a n t on 27 J u ly ,  1 9 6 5 , th e  s ix t h  

day o f h e r  c a p t i v i t y .  The a n t had found i t s  way in to  th e  s p id e r * s  con­

t a in e r .  A t lO g lS  th e  s p id e r  was observed t o  pounce a t  i t  but th en  

r e je c t  th e  a n t and make no f u r t h e r  a tte m p t t o  s e iz e  i t .  T h is  specim en  

2 1  days l a t e r  a te  a s m a ll d ip te r a n  which I t  was o f fe r e d .

T h is  r e a c t io n  was a ls o  observed  f o r  specim en number 1 9 6 5 .1 ,  a ls o  

a fe m a le , which on 11 J u ly ,  1 9 6 5 , th e  te n th  day o f  c o n fin e m e n t, was 

o f fe r e d  a l i v e  b la c k  a n t c o l le c te d  in  th e  s tu d y  a r e a . The s p id e r  ap­

proached th e  a n t a t  i t s  f i r s t  movement, b u t w ith o u t a c tu a l  c o n ta c t  oc­

c u r r in g  th e  s p id e r  s u b s e q u e n tly  appeared  t o  a v o id  th e  a n t .  Three  hours  

l a t e r  th e  s p id e r  p ro m p tly  a te  a d ip te r a n  when i t  was o f fe r e d .
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The s p id e r 's  response t o  sont bugs was te s te d  by p re s e n tin g  a sow 

bug t o  a s p id e r  (num ber 1 9 6 5 *2 )  w hich was c a p tu re d  w ith  an egg=sac on 

25 Ju n e , 1 9 6 5 . A t th e  t im e  o f  c a p tu re  a l i v e  sow bug was p laced  in  th e  

s p id e r 's  c o n ta in e r *  T h ree  days l a t e r  th e r e  was no a p p a re n t change in  

th e  s p id e r  bu t th e  sow bug was u n d is tu rb e d *  The sow bug was no t removed 

b u t a l i v e  h o u s e fly  was in tro d u c e d  a t  abo ut 10s15 th e  fo l lo w in g  day*

When th e  c o n ta in e r  was re -e x a m in e d  a t  1 9 g 3 0 , th e  dismembered rem ains o f  

th e  h o u s e fly  were observed  a t  th e  bottom  o f th e  c o n ta in e r *  Four days  

l a t e r  on 4 J u ly ,  1 9 6 5 , th e  sow bug was observed  i n t a c t ,  dead a t  th e  c o n -
I

t a in e r  w ith  no e v id en ce  o f th e  specim en h av in g  been e a te n *  T h is  was n in e  

days a f t e r  th e  sow bug had f i r s t  been in tro d u c e d *

T h i r t y  p e r  c e n t o f  th e  n a tu r a l  fe e d in g  b e h a v io r  observed in v o lv e d  

c a n n ib a lis m . Only one o f th e s e  in s ta n c e s  in v o lv e d  a fem a le  c a n n ib a l iz in g  

a re c o g n iz a b le  m a le . Seven in v o lv e d  a d u lt  fe m a le s  p re y in g  on s m a lle r  

s p id e r s .  One on 1 A u g u s t, 1 9 6 5 , in v o lv e d  a s p id e r l in g  c a n n ib a liz in g  

a n o th e r s p id e r l in g ,  one on 27 Jun e, 1 9 6 6 , in v o lv e d  an a d u lt  male can­

n ib a l iz in g  a ju v e n i le .  I  would no te  here  t h a t  in  no casee o f observed cop­

u la t io n s  o f male and fe m a le  was th e  male su b s e q u e n tly  grasped and con­

sumed.

I  have no ted  a d i f f e r e n c e  in  th e  response o f m ales and fem a le s  to  

m a y f lie s  t h a t  have been used as lu r e s  (s e e  M e th o d s ). Not in f r e q u e n t ly  

th e  m ales w i l l  o n ly  ta p  th e  m a y fly  w ith  t h e i r  fo r e le g s  w h ile  fe m a le s  w i l l  

u n h e s i ta t in g ly  pounce a t  th e  lu r e *  Indeed  fe m a le s  w i l l  f r e q u e n t ly  pounce 

a t  any o b je c t  moving w ith in  re a c h . Commonly when c o l le c t in g  s p id e rs  

u s in g  fo rc e p s  t o  g rasp  them by th e  le g  th e  fe m a le s  w i l l  rush fo rw a rd  a 

d is ta n c e  o f an in c h  o r  tw o to  c o n ta c t  th e  fo rc e p s  when th e y  a re  s lo w ly  

moved a lo n g  th e  ro c k  s u r fa c e .  M ales on o cc as io n  do so a ls o  but o n ly  th e

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



23

fe m a le s  w i l l  re=approach  th e  fo rc e p s  two o r th re e  tim e s  i f  th e  f i r s t  

e f f o r t  to  c a p tu re  is  u n s u c c e s s fu l. A f t e r  once c o n ta c t in g  and a p p a re n tly  

t e s t in g  th e  fo rc e p  p o in ts ,  m ales w i l l  av o id  the  fo rc e p s  on succeeding  

t r i a l s  and c o n tin u e d  e f f o r t  to  c a p tu re  them in  t h is  manner is  u s u a lly  

u n s u c c e s s fu l. On 30 J u ly ,  1 9 6 5 , I  was u s ing  a s m a ll tw ig  in  an e f f o r t  

to  c a p tu re  a fem a le  P̂ , q ro e n la n d ic a  by c h a s in g  i t  in to  a cardb oard  m ilk  

c a r to n  and noted th e  s p id e r  to  tw ic e  pounce a t  th e  end o f the  s t ic k  as 

I  moved i t  s lo w ly  acro ss  th e  s u r fa c e  o f th e  rock  tow ard  h e r .

D is c u s s io n

I  b e lie v e  th e s e  o b s e rv a t io n s  in d ic a te  t h a t  p rey  re c o g n it io n  by 

Pardosa q ro e n la n d ic a  is  p r im a r i ly  v is u a l  and p r in c ip a l l y  in  response to  

movement r a th e r  th an  to  fo rm . Though n o rm a lly  r e je c t in g  an ts  as v ic t im s ,  

s p id e rs  w i l l  commonly respond to  t h e i r  movement by app ro ach ing  c lo s e r .

The movement o f th e  s t ic k  and fo rc e p s  in  th e  exam ples r e la t e d ,  I  b e l ie v e  

to  i n i t i a t e  th e  a t ta c k  resp o n se . In  a d d it io n  I  have observed d i f f e r e n t  

s p id e rs  to  pounce a t  drops o f w a te r  f a l l i n g  nearby  from  a wave s p la s h ­

in g  a g a in s t  th e  b e a c h fro n t ro c k s . When s t a lk in g  s p id e rs  I  have te s te d  

t h e i r  p o s s ib le  response to  sounds by w h is t l in g  as lo u d ly  as p o s s ib le  a t  

a d is ta n c e  o f two o r th re e  f e e t  —-  bu t w ith  no o b s e rv a b le  r e s u l t .  They 

respond im m e d ia te ly  to  any sudden movement even a t  d is ta n c e s  o f s ix  to  

e ig h t  f e e t  —  in d ic a t in g  a c o n s id e ra b le  v is u a l  a c u it y .

T a c t i le  r e l ia n c e  is  a ls o  l i k e l y  in  c e r t a in  c a s e s . As e v id e n c e  th a t  

p rey  r e c o g n it io n  is  a complex b e h a v io r  in v o lv in g  a number o f d iv e rs e  

s t im u l i  o th e r  th an  movement, I  have observed a c a p tiv e  specim en (number 

1 9 6 5 ,2 0 )  consume a dead d ip t e r a n .  T h is  o ccu rred  on 25 J u ly ,  1 9 6 5 , the  

t h i r d  day a f t e r  c a p tu re  o f th e  fem ale  w ith  h e r  a tta c h e d  e g g -s a c . The dead
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f l y  was p la c e d  on th e  ro c k  im m e d ia te ly  in  f r o n t  o f th e  s p id e r  and was 

ig n o re d  a t  th e  t im e .  Some moments l a t e r  th e  s p id e r  was observed to  

have grasped th e  dead f l y  w ith  h e r  c h e lic e r a e  and to  have c a r r ie d  i t  

to  a n o th e r  p a r t  o f th e  c o n ta in e r .  I  f e e l  t h is  in c id e n t  dem on stra tes  

th a t  movement a lo n e  is  n o t th e  o n ly  e f f e c t i v e  s tim u lu s  to  the  fe e d in g  

resp o n se .

I t  would app ear on th e  b a s is  o f th e  observed en c o u n ters  between  

s p id e rs  and a n ts  t h a t  p re y  re c o g n it io n  in  t h is  in s ta n c e  is  a le a rn e d  

b e h a v io r . I  base t h is  c o n c lu s io n  o f th e  observed in s ta n c e s  o f s p id e rs  

app ro ach ing  to  pounce a t  an a n t and a p p a re n t ly  o n ly  as a consequence o f 

a c tu a l c o n ta c t to  th en  r e je c t  th e  in te n d e d  v ic t im ,  in  c o n tra s t  to  o th e r  

o b s e rv a tio n s  o f s p id e rs  c o m p le te ly  ig n o r in g  or even a v o id in g  a n ts . I  

b e lie v e  th e  d i f f e r e n t  responses can be e x p la in e d  on th e  b a s is  o f e x p e r­

ien ce  as a consequence o f which c e r t a in  s p id e rs  a v o id  o r ig n o re  a n ts  as 

a p o t e n t ia l  v ic t im .

I  would c a l l  a t t e n t io n  in  t h is  re g a rd  t h a t  t h is  avo idance ap p ar­

e n t ly  does n o t in c lu d e  a n t pupae, a t  l e a s t  on th e  b a s is  o f th e  s in g le  

observed  in s ta n c e  on 15 J u ly ,  1 9 5 6 , o f a g ra v id  fem a le  P_. q ro e n la n d ic a  

g ra s p in g  an a n t pupa and c a r r y in g  i t  a lo n g  th e  b e a c h fro n t.  Perhaps th e  

p r o t e c t iv e  mechanism ( fo r m ic  a c id  d is c h a rg e ? ) fu n c t io n s  o n ly  in  th e  

a d u lts .

The in d i f f e r e n c e  o f P_. q ro e n la n d ic a  to  sow bugs is  in t e r e s t in g  

because sow bugs occur a b u n d a n tly  in  th e  same h a b i t a t .
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CHAPTER I I I  

REPRODUCTIVE BEHAVIOR 

I .  COURTSHIP

R e s u lts

The m ales* c o u r ts h ip  b e h a v io r  i s  n o t ic e a b le  by t h e i r  a g i ta te d  move» 

ment as th e y  s c u rry  o v e r and among th e  ro cks  s e e k in g  a r e c e p t iv e  m ate* 

T h is  is  observed from  June th ro u g h  th e  m id d le  o f August b u t app ears  to  

be most common d u r in g  th e  f i r s t  h a l f  o f  J u ly *

C o u rts h ip  s t a r t s  s h o r t ly  a f t e r  09gOO in  th e  sou th  end o f th e  s tu d y  

a r e a . As th e  s u n 's  ra y s  l i g h t  th e  la k e s h o re  th e  s p id e rs  can be observed  

to  emerge from  under th e  ro cks  t o  expose them se lves  to  th e  su n fa  r a y s .

The fem a le s  m i l l  commonly th u s  occupy them se lves  f o r  about th e  n e x t 

th re e  hours u n t i l  th e  in c re a s in g  te m p e ra tu re  and in t e n s i t y  o f th e  s u n 's  

l i g h t  d r iv e s  them t o  seek s h e l t e r  under a p r o te c t iv e  ro c k . M ales are  

more a c t i v e ,  and a f t e r  a b r i e f  i n i t i a l  sunning  and groom ing o f t h e i r  

e x t r e m it ie s  b eg in  s e a rc h in g  o v e r and among th e  ro c k s . They m o stly  con­

c e n tr a te  in  th e  b e a c h fro n t and a lo n g  th e  b e a c h fro n t c r e s t  p a r a l l e l in g  th e  

w a te r 's  edge* bu t a ls o  wander in t o  th e  m idbeach p o r t io n .

M ale movement in v o lv e s  f r a n t i c  dashes an^ong th e  rocks w ith  momen™ 

t a r y  pauses on t h e i r  upper s u r fa c e  d u r in g  which th e y  w i l l  commonly rub  

to g e th e r  le g s  I  and I I  on one s id e  and th en  th e  o th e r .  The ru b b in g  con­

s is t s  o f  abo u t fo u r  o r  f i v e  brushes a t  a tim e  and sometimes occurs sim ­

u lta n e o u s ly  on b o th  s id e s .

The cou rse  o f th e  dashes among th e  ro cks  app ears  e r r a t c  and u n o r ie n t  -  

edo By chance a lo n e  a p p a r e n t ly ,  o th e r  s p id e rs  a re  s ig h te d . When t h is  

o ccu rs  th e  m ale w i l l  fa c e  th e  second s p id e r  and commence w aving h is
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p e d ip a lp lp  a l t e r n a t e ly  moving h is  p e d ip a lp i  v e ry  r a p id ly  up and down and 

a t  in t e r v a ls  a l t e r n a t e ly  r a is in g  one and th e n  th e  o th e r  o verh ead . A f t e r  

a few  moments o f  t h is  th e  male w i l l  su d d en ly  dash a t  th e  o th e r  s p id e r .

Most commonly th e  fe m a le s  th u s  approached w i l l  r e t r e a t ,  abandoning h e r  

s i t e  and moving t o  seek re fu g e  under a ro c k . The male p u rs u e s , b u t th en  

sudden ly  pauses t o  wave w ith  h is  p e d ip a lp i  and som etim es r a p id ly  v ib r a te s  

h is  abdomen in  a v e r t i c a l  p la n e  w h ile  f le x in g  h is  le g s  t o  e le v a te  h is  

body on th e  t ip s  o f th e  t a r s i .  T h is  w i l l  be fo llo w e d  by a n o th e r sudden 

dash in  f u r t h e r  p u r s u i t .

T h is  r o u t in e  w i l l  o c c a s io n a lly  be v a r ie d ,  most commonly by fem a le s  

w ith  e g g -s a c s . In s te a d  o f  abandoning h e r r e fu g e ,  she re p u ls e s  th e  ap­

proach o f th e  male by e x te n d in g  and e le v a t in g  h e r  f i r s t  two p a ir s  o f 

fo r e le g s  and r a is in g  h e r  body a t  an a n g le  to  th e  s u b s tra te  th u s  exp o s in g  

h e r c h e lic e r a e  more e f f e c t i v e l y .  The ap p ro ach in g  m ale th en  checks h is  

advance and assumes a  s im i la r  d e fe n s iv e  a t t i t u d e .  F req u en t c o n ta c t  by 

th e  fo r e le g s  o f  each p a i r  w i l l  a c t u a l ly  occur which u s u a lly  r e s u l t s  in  

th e  advancing  s p id e r  s p r in g in g  aw ay. U n less  th e  fe m a le  abandons h e r  

re fu g e  and dashes o f f ,  th e  male w i l l ,  a f t e r  a few  moments, r e t r e a t  to  

c o n tin u e  h is  ra n g in g  o v e r th e  ro c k s . I f  th e  fe m a le  dashes o f f  th e  male 

w i l l  in v a r ia b ly  f o l lo w  in  c lo s e  p u r s u i t .

T h is  same sequence app ears  t o  occur on th e  occasion  o f an encoun­

t e r  betw een tw o m a le s , e x c e p t t h a t  i f  th e  approached male r e s is t s  th e  ad­

vance by assum ing a d e fe n s iv e  p o s tu re  w ith  fo r e le g s  extend ed  and e le v a te d  

th e r e  is  no subsequent chase when th e  two l a t e r  d e p a r t .

On no o ccas io n  have I  observed  a fe m a le  p ress  an e n c o u n te r . On 

th e  c o n t r a r y ,  th e y  app ear to  ig n o re  a m ale u n le s s  one dashes a t  them . I f  

th e  fe m a le  rem ains  im m obile  th e  m ale w i l l  c o n tin u e  t o  d is p la y  w ith  movements
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o f h is  p e d ip a lp i  and sh a k in g  h is  abdomen a t  th e  same tim e  when he is  

w ith in  re a c h  e x te n d in g  h is  fo r e le g s  to  reach  o ve r th e  fe m a le 's  head to  

ta p  h e r  w ith  h is  t a r s i  on h e r b a c k . I f  th e  fem a le  p e r s is ts  in  h e r  re =  

J e c tio n  w ith  h e r  fo r e le g s  and c é p h a lo th o ra x  e le v a te d  th e  male w i l l  

e v e n tu a lly  abandon h is  e f f o r t .  I f ,  how ever, th e  fem a le  in  response to  

th e  m a le 's  touch  lo w e rs  h e r  fo r e le g s  and body, th e  male w i l l  move a s t r id e  

h e r back t o  i n i t i a t e  th e  m a tin g .

D is c u s s io n
e

C o u rts h ip  r o u t in e s  by w o lf  s p id e rs  were f i r s t  re p o r te d  by C le r k  

(1 7 5 7 ) .  G e rh a rd t ( 1 9 2 4 ) ,  B r is to w e  and L o c ke t ( 1 9 2 6 ) ,  and B ris to w e  (1 9 2 9 )  

proposed th e  s p e c i f ic  c o u rts h ip  movements to  fu n c t io n  as a means o f rec=  

o g n it io n  between m ales and fe m a le s  o f th e  same s p e c ie s  th e  s ig n if ic a n c e  

o f which was t h a t  such a b e h a v io r  served  as a s p e c ie s  is o la t in g  mechanism: 

E n g e lh a rd t ( 1 9 6 4 ) ,  how ever, has d en ied  t h is  to  be e f f e c t i v e  in  th e  case  

o f th e  fo u r  T rochosa s p e c ie s  he s tu d ie d  in  C e n tra l  E u ro pe . S tu d ie s  re «  

l a t in g  to  th e  Pardosa genus have been re p o r te d  by Montgomery (1 9 0 3 )  and 

Kaston (1 9 3 6 )  who d e s c r ib e d  v a r ia t io n s  in  c o u r ts h ip  b e h a v io r  o f v a r io u s  

s p e c ie s  and by Schm idt (1 9 5 7 ) who in v e s t ig a te d  th e  fa c to r s  r e le a s in g  

m ating  in  P_. am antata  ( C l . )  and by V l i jm  and O ijk s tîp a . ( |.9 6 6 c ) who com­

pared th e  c o u r ts h ip  b e h a v io r  in  th e  P̂ . am anta ta  g ro u p . Most r e c e n t ly ,  

H a lla n d e r  (1 9 6 7 )  has re p o r te d  th e  d e t a i ls  o f  th e  c o u rts h ip  b e h a v io r  o f  

Pardosa c h e la ta  w hich he s tu d ie d  in  s o u th e rn  Sweden.

The male P ardosa Q ro e n la n d ic a  is  t y p i c a l l y  th e  a c t iv e  p a r tn e r  

as in  th e  p r e v io u s ly  re p o r te d  s p e c ie s . The male searches to  lo c a te  a 

r e c e p t iv e  m ate and i n i t i a t e s  th e  c o u r ts h ip  d is p la y .  E n g e lh a rd t (1 9 6 4 )  

h y p o th e s iz e s  t h a t  th e  m ales o f th e  fo u r  T rochosa s p e c ie s  o f C e n tra l
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Europe l o c a t e ' t h e i r  p a r tn e r s  by resp o n d in g  to  c e r t a in  sce n t substances  

s p e c i f ic  f o r  each s p e c ie s  t h a t  adhere t o  th e  s i l k  o f th e  fem ale  d rag ­

l i n e s ,  My o b s e rv a tio n s  o f  th e  e r r a t i c ,  random ro u te s  o f P̂o q ro e n la n d ic a  

m ales cause me t o  b e l ie v e  th e y  e n c o u n te r t h e i r  m ates p u re ly  by chance, 

w ith  r e c o g n it io n  p r i n c i p a l l y  dependent upon d e te c t io n  o f  movement su b - 

s t a n t ia te d  by t a c t i l e  s t im u l i ,

Pardosa q ro e n la n d ic a  m ales do n o t drum on th e  ground w ith  t h e i r  

fo r e le g s  as K aston  (1 9 3 6 )  re p o r ts  f o r  2» m odica and H a lla n d e r  (1 9 6 7 )  

f o r  £ ,  c h e la t a .  Nor do th e y  r o t a t e  th e  p e d ip a lp i  d u rin g  t h e i r  d is ­

p la y  in  th e  manner o f 2 » c h e la t a .  2 » Q g éën lan d ica  m ales w i l l  rub th e  

f i r s t  and second fo r e le g s  to g e th e r  on one s id e  and th e n  th e  o th e r ,  bu t 

1  have observed t h is  commonly w ith  is o la te d  c a p t iv e  specim ens and do 

n o t c o n s id e r  i t  p a r t i c u l a r l y  r e la te d  t o  th e  c o u r ts h ip  d is p la y .  The 

most c h a r a c t e r is t ic  movements o f  th e  2 » q ro e n la n d ic a  d is p la y  a re  th e  

ra p id  up and down w aving o f  b o th  p e d ip a lp i  in te r r u p te d  m o m en tarilÿyb ÿy  

one p e d ip a lp i  a t  a t im e  b e in g  r a is e d  overhead and th e  v io le n t  v ib r a t io n  

o f  th e  abdomen. T h is  a c t io n  is  g e n e r a l ly  te rm in a te d  w ith  a sudden dash  

fo rw a rd  to w ard  th e  in te n d e d  p a r t n e r .

The r a is e d  s ta n c e  on th e  t ip s  o f th e  t a r s i  and th e  fo rw a rd  reach  

o f th e  fo r e le g s  w hich H a lla n d e r  (1 9 6 7 )  re p o r ts  f o r  2 °  c h e la ta  a re  a ls o  

t y p ic a l  o f th e  c o u r ts h ip  b e h a v io r  o f 2® Q ro e n la n d ic a  m ales ,

I I ,  MATING

R e s u lts

I  have seen m atin g  s p id e rs  on seven o c c a s io n s . The f i r s t  in s ta n c e  

was on 24 J u ly ,  1 9 6 5 , The male was a s t r id e  th e  fe m a le , fa c in g  h e r  pos™ 

t e r i o r  w ith  h is  le g s  betw een hers  and f le x e d  under h e r  c é p h a lo th o ra x .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



29

The fem a le  rem ained im m obile  as th e  m ale c o n tra c te d  h is  abdomen rh y th m i­

c a l l y .  A f t e r  a few  m in u tes  th e  fem ale  w ith  th e  male s t i l l  a s t r id e  moved 

ben eath  a rock  and d is a p p e a re d  from  s ig h t .

On 26 J u ly ,  1 9 6 5 , I  observed a male approach and mount a fe m a le .  

The male approached q u iv e r in g  h is  abdomen a few  tim e s  w h ile  about s ix  

in ch es  d is t a n t  and th en  w ith o u t f u r t h e r  p r e l im in a r ie s  he ran  onto  th e  

ro ck  where th e  fe m a le  rem ained im m obile  and c lam bered  onto  h e r back from  

one s id e ,  tu r n in g  to  fa c e  h e r  p o s te r io r .  H is  p e d ip a lp i  were in s e r te d  

in to  th e  fe m a le ’ s epigynum  a l t e r n a t e ly  on th e  l e f t  and th e  r ig h t  s id e  

as th e  male reached around f i r s t  on one s id e  w ith  bo th  p e d ip a lp i  and 

th en  th e  o th e r .  The male a l te r n a te d  p e d ip a lp i ,  u s in g  h is  l e f t  w h ile  

re a c h in g  around th e  fe m a le ’ s r ig h t  s id e  and v ic e  v e rs a , f o r  a t  le a s t  

s ix  tim e s  in  a p e r io d  o f about two m in u tes  w h ile  the  fem ale  rem ained  

m o tio n le s s . Then th e  fe m a le  began to  move fo rw a rd  c a r ry in g  th e  male  

s t i l l  a s t r id e  h e r  a d is ta n c e  o f about s ix  in c h e s . When she tu rn e d  

around th e  male d ism o u n ted , c la m b e rin g  o f f  the  r e a r  o f h e r abdomen, the  

two th en  moving in  d i f f e r e n t  d ir e c t io n s  t o  seek concealm ent under ad­

jo in in g  ro c k s .

O c c a s io n a lly  more e la b o r a te  p r e l im in a r ie s  o c c u r. An exam ple  

was observed  on 20 J u ly ,  1 9 6 6 , when th e  male was observed to  re p e a te d ly  

approach th e  fem ale  w aving h is  p e d ip a lp i  and e x te n d in g  h is  f o r e le g s ,  

w hich th e  fe m a le  r e s is te d  by r a is in g  h e r  f i r s t  p a i r  o f fo r e le g s  in  a 

d e fe n s iv e  a t t i t u d e .  The male e v e n tu a l ly  succeeded in  p la c in g  h is  f o r e ­

le g s  o v e r th e  back o f th e  fe m a le ’ s c é p h a lo th o ra x  from  th e  f r o n t  and ap­

proached  c lo s e  enough a p p a re n t ly  t o  make c o n ta c t  w ith  h is  p e d ip a lp i  and 

th o se  o f  th e  fe m a le . How ever, th e  fem a le  k e p t h e r  fo r e le g s  ex ten d ed  to  

p re v e n t th e  male from  m ounting f a r t h e r .  The male th ereu p o n  r e t r e a t e d .
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and th e n  advanced in  th e  same fa s h io n  th re e  more t im e s , q u iv e r in g  h is  

abdomen and e le v a t in g  h im s e lf  on th e  t a r s i  o f h is  le g s  b e fo re  each advance. 

A f t e r  about f i v e  m in u tes  th e  male succeeded in  m ounting th e  fe m a le  and 

th e  c o p u la t io n  proceeded in  a manner s im i la r  to  t h a t  d e s c rib e d  f o r  the  

o th e r  in s ta n c e s *

A d d it io n a l  m ating s observed on 17 A u gust, 1 9 6 5 , and on fo u r  d i f ­

f e r e n t  d a te s  from  15 J u ly  to  16 A u gust, 1 9 6 6 , a re  m o stly  s im i la r .  On 

15 J u ly  th e  same fem a le  (num ber 1 9 6 6 .5 1 )  was observed m ating  on th re e  

d i f f e r e n t  o ccas io n s  a t  1 0 :4 8 ,  1 1 :5 8 ,  and 1 2 :4 3 . T h is  same fem ale  was 

observed c o p u la t in g  a g a in  on 16 J u ly  a t  1 1 :2 6 ,

On two o ccas io n s  (4  A u gust, 1 9 6 6 , and 20 J u ly ,  196 6 ) I  noted  

two m ales in  n u p t ia l  em brace.

D is c u s s io n

These o b s e rv a tio n s  d em o n stra te  a s im i la r  m ating  r o u t in e .  A f t e r  

th e  male g iv e s  a p r e l im in a r y  d is p la y  by movements o f h is  p e d ip a lp i ,  

f o r e le g s ,  and body, i f  th e  fe m a le  dem o n stra tes  h e r  r e c e p t iv i t y  by r e ­

m a in in g  im m o b ile . I f  u n re c e p tiv e  she may e i t h e r  r e t r e a t ,  w ith  th e  male 

in v a r ia b ly  fo l lo w in g  in  p u r s u i t ,  o r assume an a t t i t u d e  o f r e je c t io n  by 

e le v a t in g  h e r  fo r e le g s  and th e  f o r e p a r t  o f h e r body. In  t h is  e v e n t ,  

th e  male c o n tin u e s  t o  d is p la y  w ith  movements o f h is  p e d ip a lp i  and shak in g  

h is  abdomen a t  th e  same tim e  ap p ro ach in g  c lo s e r  and by e x te n d in g  h is  

fo r e le g s  to  re a c h  o ve r th e  fe m a le 's  head to  e s ta b l is h  t a c t i l e  c o n ta c t  

on h e r b ac k . I f  th e  fem a le  p e r s is ts  in  h e r  r e je c t io n  th e  male w i l l  even ­

t u a l l y  abandon h is  e f f o r t  and le a v e  to  seek a n o th e r more re c e p t iv e  m ate.

I f ,h o w e v e r ,  th e  fem a le  lo w e rs  h e r fo r e le g s  and body, th e  male w i l l  move 

a s t r id e  h e r  b ac k . T h is  is  commonly accom plished  by th e  male m ounting
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th e  fe m a le  o v e r h e r  head a lth o u g h  n o t in v a r ia b ly .  The m a le , how ever, 

in v a r ia b ly  fa c e s  th e  r e a r  o f th e  fem a le  w hich p o s it io n  appears n ecessary  

f o r  th e  in s e r t io n  o f h is  p e d ip a lp i  in to  h e r epigynum . The a c tu a l in s e r ­

t io n  is  by one p e d ip a lp  a t  a tim e  as th e  male reaches around one s id e  

o f th e  fem ale  and then  th e  o th e r .  The male c la s p s  the  fem ale  w ith  h is  

le g s  in s e r te d  between hers  and f le x e d  under h er c é p h a lo th o ra x . In  t h is  

manner th e  male is  cap ab le  o f r e t a in in g  h is  p o s it io n  even i f  the  fem ale  

b eg in s  to  move a ro u n d . O r d in a r i ly ,  how ever, she w h i l l  rem ain m o tio n le s s  

a t  le a s t  a t  f i r s t .  When th e  male d ism ounts he runs fo rw a rd  over th e  

re a r  o f th e  fe m a le 's  abdomen. The c o p u la t io n  can l a s t  f o r  o ver f i f t e e n  

m inutes and the  fe m a le  can mate f r e q u e n t ly ,  a t  in t e r v a ls  o f about an 

h o u r. On no occas io n  was th e  fem ale  observed to  a t ta c k  th e  male a f t e r  

th e  c o p u la t io n .

T h is  ro u t in e  is  g e n e r a l ly  s im i la r  to  th a t  which H a lla n d e r  (1 9 6 7 )  

re p o r ts  f o r  P ardosa c h e la t a . A conspicuous d i f f e r e n c e  is  in  th e  b e h a v io r  

o f th e  male when d is m o u n tin g . U n lik e  P̂ , c h e la ta  m ales which H a lla n d e r  

(1 9 6 7 ) re p o r ts  jump o f f  backwards when c o p u la tio n  is  te rm in a te d , th e  

P_« q ro e n la n d ic a  m ales run fo rw a rd  o ver th e  r e a r  o f th e  fe m a le 's  abdomen. 

T h is  may be a s ig n i f i c a n t  f a c t o r  in  th e  u su a l f a t e  f o r  th e  m ales o f the  

two s p e c ie s , H a lla n d e r  (1 9 6 7 ) re p o r ts  th a t  i t  seems common f o r  th e  f e ­

male 2" c h e la ta  to  e a t  th e  male a f t e r  m a tin g . In  th e  seven m atings be­

tween P_, q ro e n la n d ic a  t h a t  I  observed th e  fem a le  never a tta c k e d  th e  m ale .

The a k in e s ia  o f  th e  fem a le  Trochosa i n i t i a t e d  by the c o p u la t io n  

t h a t  E n g e lh a rd t (1 9 6 4 ) m entions is  n o t a p p a re n t among P_, q ro e n la n d ic a . 

Indeed  I  have observed fem a le s  t ra n s p o r t in g  m ales s t i l l  a s t r id e  t h e i r  

b ac ks .

Kaston (1 9 3 6 )  re p o r ts  th e  le n g th  o f c o p u la t io n  f o r  th e  s ix  Pardosa
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s p e c ie s  he d e s c r ib e s  t o  v a ry  from  tw o m in u tes  to  about 3^ hours*  

E n g e lh a rd t (1 9 6 4 )  re p o r ts  th e  le n g th  o f c o p u la t io n  f o r  th e  Trochosa  

s p e c ie s  he s tu d ie d  t o  v a ry  from  fo u r  m in u tes  t o  s ix  hours 48 m in u tes*  

V l i jm  and R ic h te r  (1 9 6 6  b ) r e p o r t  th e  e x a c t  tim e  o f 16 observed cop­

u la t io n s  o f Pardosa lu c u b r is  (W a lk e n a e r) to  v a ry  from  90 to  300 m in u tes  

w ith  a  m edian o f 188^  m in u te s , H a lla n d e r  (1 9 6 7 )  re p o r ts  th e  le n g th  o f 

c o p u la t io n  f o r  c h e la ta  as n o rm a lly  n in e ty  m in u te s , My o n ly  o b s er­

v a t io n  o f an u n d is tu rb e d  m atin g  la s te d  about te n  m in u te s ,

I I I .  EGG-SAC PREPARATION

R e s u lts

The p r e p a ra t io n  o f  th e  e g g -sa c  has been d e s c rib e d  by o th e r  in ?  

v e s t ig a to r s  ( V l i j m ,  1 9 6 2 ) f o r  Pardosa am anta ta  C l ,  I  have observed t h is  

on tw o o ccas io n s  by £_, q ro e n la n d ic a .  The f i r s t  was on 1 J u ly ,  1 9 6 1 , by 

specim en number 1 9 6 1 ,1 0  c a p tu re d  th r e e  days p re v io u s ly  under a s tone  on 

a g ra v e l bed o f th e  E a s t R iv e r  a t  th e  Rocky M ounta in  B io lo g ic a l  Lab­

o r a t o r y ,  G o th ic , Gunnison C o u n ty , C o lo ra d o , T h is  specim en was c o n fin e d  

in  an e ig h t  ounce baby food  j a r  w ith  a dampened wad o f to w e lin g .  The 

specim en when exam ined about 2 0 $ 0 0  t h a t  even in g  was observed to  be in  

th e  p ro cess  o f p re p a r in g  i t s  e g g -s a c  and was c o n tin u o u s ly  observed d u rin g  

th e  e n t i r e  p rocess f o r  th e  n e x t hour and f i v e  m in u te s .

A t th e  tim e  my o b s e rv a t io n s  began th e  s p id e r  had p rep ared  a s i l k  

d is k  a p p ro x im a te ly  one c e n t im e te r  in  d ia m e te r  in  th e  c e n te r  o f th e  sup­

p o r t in g  s tra n d s  o f  a h o r iz o n t a l  web a tta c h e d  t o  th e  s id e s  o f th e  con­

t a in e r  and th e  crum pled fo ld s  o f  p ap er w adding. The s p id e r  was noted  

t o  c o n tin u o u s ly  f e e l . t h e  m arg ins o f t h is  d is k  w ith  h e r p e d ip a lp i  w h ile  

a p p ly in g  a d d i t io n a l  s i l k  from  h e r  s p in n e r e ts .  T h is  a c t i v i t y  stopped
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s h o r t ly  and a t  about 2 0 : 1 0  the  s p id e r ,  w h ile  s u p p o rtin g  h e r s e l f  on the  

s tra n d s  o f th e  web, began to  d e p o s it  a v is c id  drop from  h er epigynum in  

th e  c e n te r  o f th e  d is k »  The d r o p le t  resem bled honey in  i t s  c o lo r  and 

v is c o s ity »  I t  was t ra n s p a r e n t  w ith  no e v id en ce  o f in d iv id u a l  eggs? In  

about te n  m in u tes  i t  had reached a s iz e  a t  le a s t  f iv e  m i l l im e te r s  in  d i ­

am eter»

When th e  s p id e r  stopped exu d in g  th e  g e rm in a l f l u i d  she began to  

co v er th e  e n t i r e  s u r fa c e  o f th e  d r o p le t  w ith  s i l k  s tra n d s , z ig -z a g g in g  

from  th e  d is k  a t  th e  base o f th e  d r o p le t  to  th e  to p  c e n te r  but never from  

one s id e  e n t i r e l y  ac ro s s  to  th e  o th e r»  A l l  th e  w h ile  o n ly  th e  p e d ip a l­

p i  and s p in n e re ts  were in  a c tu a l c o n ta c t w ith  the  d r o p le t  and i t s  

s u p p o rtin g  d isk»  The s p id e r  s tood w ith  h e r t a r s i  on th e  s u p p o rtin g  

s tran d s»  Layer a f t e r  la y e r  o f s i l k  was added f o r  th e  n e x t tw en ty  m inutes  

a f t e r  which she began to  p u l l  a t  th e  edge o f th e  d is k  w ith  her c h e lic e r a e  

and p e d ip a lp i»

In  a cou p le  o f m in u tes  she had f re e d  th e  edge o f th e  d is k  and 

w h ile  s u p p o rtin g  i t  on edge w ith  h e r le g s  and p e d ip a lp i  began to  r o ta te  

the  sac w h ile  la y in g  c r is s -c r o s s  s tra n d s  o f s i l k  across th e  seam. Next 

she began to  la y  more c o v e r in g  o ve r th e  eg g -sac  by moving i t  in  a l l  d i=

r e c t io n s  and re v e rs in g  to p  f o r  bottom»

The f i r s t  e v id e n c e  o f eg g -s a c  c o lo r a t io n  was n o tic e d  a t  2 0 :5 0 ,  

as a d a rk e n in g  becoming a g re e n is h -b lu e  c o lo r  around th e  m argin  of the  

seam. From t h is  lo c a t io n  th e  a re a  o f c o lo r a t io n  d if fu s e d  over the  s u r ­

fa c e  o f th e  sac in  i r r e g u la r  s t re a k s  and b lo tc h e s . W ith in  te n  m inutes  

th e  c o lo r  had ex ten d ed  in  s tre a k s  to  th e  c e n te r  o f th e  s a c 's  s u r fa c e -

A l l  th e  w h ile  th e  s p id e r  was s u p p o rtin g  th e  sac under and a g a in s t h e r

c é p h a lo th o ra x  and bending h e r abdomen to  b r in g  h e r s p in n e re ts  in  c o n ta c t
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th e  egg»sac bu t I  c a n 't  be c e r t a in  w h eth er t h is  was to  a p p ly  a d d i­

t io n a l  c o v e r in g  o r  t o  t e s t  th e  s u r fa c e  in  some fa s h io n *

A t 21§07 my h a n d lin g  o f th e  j a r  appeared  t o  d is tu r b  th e  s p id e r

which in  response moved o f f  th e  s u p p o rtin g  web w ith  th e  sac d ra g g in g  be­

h ind  by a s tra n d  from  h e r s p in n e re ts *  The sac by now was a lm ost e n t i r e ly  

a d a rk  b lu is h -g re e n j,  m o ttle d  by o n ly  a few  re m a in in g  w h ite  a re a s *

By th e  n e x t m orning th e  e g g -sa c  was u n ifo rm ly  a d a rk  b lu e -g re e n

c o lo r  but n o t ic e a b ly  d a rk e r  on th e  u n d ers id e  th a n  th e  to p * By 4 J u ly ,

1961 th e  upper s u r fa c e  showed c o n s id e ra b le  g rey  p o r t io n s *  Two days l a t e r  

i t  appeared  t h a t  th e  s p id e r  had tu rn e d  o ve r th e  eg g -sa c  s in c e  th e  und er­

s id e  now appeared l i g h t e r  th a n  th e  upper s id e *  A lso  a t  t h is  tim e  s m a ll 

brown sp o ts  were n o t ic e a b le *  F iv e  days l a t e r  I  noted  th e  upper s u rfa c e  

to  be l i g h t e r  th a n  th e  u n d e rs id e  and concluded t h a t  th e  s p id e r  had a g a in  

tu rn e d  o ve r th e  sac*

By 15 J u ly *  tw o weeks a f t e r  th e  s p id e r  f i r s t  p rep ared  th e  e g g -s a c *  

i t  no lo n g e r  showed any b lu e -g re e n  c o lo r in g *  The u n d ers id e  was n e a r ly  

a l l  w h ite  and th e  d o rs a l s id e  was w h ite  w ith  i r r e g u la r  d a rk  g ray  sp o ts *  

T h is  c o lo r in g  became p re d o m in a n tly  g ray  by e ve n in g *

T h is  c o lo r  change o ccu rred  in  th e  p e r io d  o f a day or tw o end I  

suspect t h a t  i t  c o u ld  be th e  r e s u l t  o f th e  s p id e r  chewing a t  th e  s u rfa c e  

o f th e  e g g -s a c *

On 16 J u ly *  1 9 6 1 , 15 days a f t e r  i t s  p r e p a ra t io n *  th e  eg g -sa c  was 

observed  u n a tten d e d  a t  th e  bottom  o f th e  c o n ta in e r  and was removed f o r  

p r e s e r v a t io n *  The sac a t  th e  tim e  appeared  q u ite  hard and d e s s ic a te d  

w ith  a w r in k le d  s u r fa c e  n o t noted  p r e v io u s ly *  T h is  m ight have been th e  

r e s u l t  o f  th e  s p id e r  su ck in g  ou t th e  c o n te n ts  o f th e  s a c , a lth o u g h  th e  

specim en had been s u c c e s s fu lly  fe d  fo u r  t im e s  in  th e  p re v io u s  e ig h t  days*
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th e  l a s t  tim e  b e in g  th e  day b e fo re  th e  egg=sac was abandoned^

The second in s ta n c e  o f eg g -s a c  p r e p a ra t io n  was observed on 5 J u ly ,  

1 9 6 1 , and was a ls o  o f  a c o n fin e d  specim en (num ber 1 9 6 1 o1 6 ) t h a t  had been 

c a p tu re d  w ith  a v e ry  d is te n d e d  abdomen f i v e  days p re v io u s ly  a t  th e  same 

lo c a t io n  as specim en 1961o l0a  The s p id e r 's  r o u t in e  on t h is  occas io n  was 

s im i la r  t o  th e  p re v io u s  d e s c r ip t io n  ex c e p t t h a t  th e  specim en a f t e r  depos^  

i t i n g  h e r  d r o p le t  o f  g e rm in a l f l u i d  was u n ab le  t o  s a t i s f a c t o r i l y  c o v e r i t  

w ith  s i l k  t o  com plete  h e r e g g -s a c * F o r a t  le a s t  20 m in u tes  she moved h e r  

s p in n e re ts  back and f o r t h  w h ile  s t r a d d l in g  th e  d r o p le t ,  bu t w ith o u t de= 

p o s it in g  any s i lk »  A l l  th e  w h ile  she was p u l l in g  w ith  h e r  c h e lic e r a e  

a t  th e  m arg in  o f th e  d is k  in  an e f f o r t  to  p u l l  th e  b a s a l d is k  f r e e  from  

th e  s u p p o rtin g  webbing» The r e s u l t  was t h a t  th e  d is k  became fo ld e d  in  

h a l f  and some o f th e  d r o p le t  was squeezed out th e  o p p o s ite  s ide»  A f t e r  

t h is  th e  s p id e r  appeared  t o  abandon h e r e f f o r t s  t o  f in i s h  th e  egg=sac  

and rem ained m o tio n le s s  g ra s p in g  th e  m argin  o f  th e  fo ld e d  d is k  w ith  h e r  

c h e lic e r a e  and p e d ip a lp i  f o r  a t  le a s t  an hour» D u rin g  t h is  tim e  th e  

d r o p le t  began t o  d ry  o u t*  T h ree  and a h a l f  hours a f t e r  th e  s p id e r  was 

observed t o  d e p o s it  h e r  g e rm in a l d r o p le t  she was observed t o  r e le a s e  th e  

rem nant o f  th e  egg mass and abandon i t  on th e  f lo o r  o f th e  c o n ta in e r»

N o th in g  f u r t h e r  occurred»

The n e x t m orning th e  s p id e r  was exam ined and noted t o  have a s l ig h t l y  

d is te n d e d  abdomen as though a l l  th e  g e rm in a l f l u i d  had not been exuded»

Her abdomen was n o ted  as n o t ic e a b ly  d is te n d e d  th e  fo l lo w in g  day and s t i l l  

so th r e e  days a f t e r  t h a t  (1 0  J u ly ,  1 9 6 1 ) a lth o u g h  th e  s p id e r  had no t ap= 

p a r e n t ly  e a te n  d u r in g  t h a t  tim e»  She a p p a re n t ly  d id  e a t  a d ip te r a n  l e f t  

in  h e r  c o n ta in e r  on 11 J u ly ,  1 9 6 1 , bu t th e r e  was no n o t ic e a b le  d i f f e r e n c e  

n o r o th e r  s p e c ia l  a c t i v i t y  u n t i l  h e r  d ea th  on 15 J u ly ,  1961»
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The a r i th m e t ic  average  o f th e  s iz e s  o f 35 d i f f e r e n t  egg«=sacs I  

measured in  my s tu d y  # a s  6 0 6  mm in  d ia m e te r  by 3o3 mm in  maximum t h ic k ­

ness f o r  tw e lv e  new ly  p re p a re d  s a c s , in c re a s in g  t o  6 »9 mm in  d ia m e te r  by 

4o3 mm in  maximum th ic k n e s s  f o r  23 o ld e r  sacs* The age o f th e  sac was 

d eterm in ed  by th e  s ta g e  o f  developm ent o f  i t s  c o n te n ts ;  w hether o v a , f o r  

a new s a c , o r  d eu to va  o r p re -n ym p h a l s ta g e s  f o r  an o ld e r  sac* The c o lo r  

changes o c c u rr in g  a t  d i f f e r e n t  ages o f th e  sac were a ls o  n o ted * In  gen­

e r a l ,  new ly  p rep a re d  e g g -sa cs  were c h a r a c t e r is t i c a l ly  d a rk  c o lo re d  w ith  

n o t ic e a b ly  b lu e  o r  g reen  t in g e s *  The o ld e r  eg g -sa cs  were l i g h t e r  and 

g ra y . A lso  a r e l i a b l e  age c r i t e r i o n  i s  th e  c o n d it io n  o f th e  seam J o in ­

in g  th e  tw o h a lv e s  o f th e  sac around i t s  m arg in * T h is  is  a lw ays expanded  

and shows as a w h ite  band from  one t o  two m il l im e t e r s  wide in  o ld e r  e g g -  

sacs b e g in n in g  a t  abo ut th e  d e u to v a l s ta g e  when th e  c h o r io n ic  c u t ic le  

s p l i t s *

D is c u s s io n

In  com paring th e  tw o in s ta n c e s  o f eg g -sac  p r e p a r a t io n ,  i t  would  

appear t h a t  th e  u n s u c c e s s fu l e f f o r t  was th e  r e s u l t  o f  th e  s p id e r 's  f a i l ­

in g  t o  p ro p e r ly  enshroud th e  g e rm in a l d r o p le t *  I  am unable  to  e x p la in  

th e  cause o f  th e  s p id e r 's  i n a b i l i t y  to  exude th e  necessary  s i l k  t o  com­

p le te  h e r e g g -s a c * I t  appeared  by th e  movement o f  h e r  s p in n e re ts  t h a t  

she was m aking th e  e f f o r t  to  do so but f o r  some reason  was u n a b le * A ls o ,  

I  n o ted  t h a t  tw o days a f t e r  h e r f a i l u r e  t o  com plete  h e r  eg g -sac  she had 

added more s tra n d s  to  th e  webbing between th e  fo ld s  o f pap er so t h a t  any 

p o s s ib le  d e fe c t  o f  h e r s p in n e re ts  c o u ld  have been o n ly  tem p o rary*

The s p id e r 's  response to  th e  a b n o rm a lity  i s  n o tew o rth y  by h e r p e r ­

s is te n c e  t o  f r e e  h e r  eg g -s a c  even though i t  had n o t been com pleted* But
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a lth o u g h  seem in g ly  so d e te rm in e d  to  grasp  th e  eg g -sa c  she ig n o red  a sub­

s t i t u t e  eg g -sa c  from  a n o th e r  specim en th a t  was p re s e n te d  to  h e r . T h is  

was done by u s in g  fo rc e p s  t o  p la c e  th e  s u b s t i tu te  d i r e c t l y  in  f r o n t  o f 

hero The o n ly  response was f o r  th e  s p id e r  to  m o m en ta rily  c o n ta c t th e  

sac w ith  h e r  p e d ip a lp i  and th e  t a r s i  o f h e r  fo r e le g s .  No e f f o r t  to  grasp  

th e  sac o c c u rre d . The s u b s t i tu te  sac was then  p la c e d  on th e  rem nant o f 

th e  s u p p o rtin g  w ebb ing . The n e x t m orning th e  s p id e r  was observed s t r a d ­

d l in g  th e  s u b s t i tu te  e g g -sa c  and to u c h in g  th e  s u r fa c e  w ith  one le g  and 

h er l e f t  p e d ip a lp  b u t no t a c t u a l ly  g ra s p in g  i t .  T h is  was the e x te n t  o f 

the  a t t e n t io n  the  s p id e r  was seen t o  have g iv e n  th e  s u b s t i t u t e ,  a lth o u g h  

i t  was l e f t  in  h e r c o n ta in e r  u n t i l  th e  fo l lo w in g  m orn ing . At no tim e  

was th e  s p id e r  observed to  a tte m p t to  a c t u a l ly  t r a n s p o r t  the  s u b s t i t u te .

In  c o n t r a s t .  S avory (1 9 2 9 )  re p o r ts  a s im i la r  in s ta n c e  when a cap­

t iv e  w o lf  s p id e r  ( h is  in v e s t ig a t io n s  were made o f Lvcosa a m e n ta ta . 

lu Q u b r is o and p u l la t a  in  M a lv e rn , E n g la n d ), t h a t  was observed to  be 

p re p a r in g  h e r e g g -s a c , r e a d i ly  a tta c h e d  a wad o f b lo t t in g - p a p e r  to  h er  

s p in n e re ts  when he o f fe r e d  i t  as a s u b s t i tu te  f o r  th e  n e a r ly  com pleted  

genuine s a c .

The o p p o s ite  r e s u l t s  in  th ese  two c a s e s , though each o ccu rred  as 

o n ly  s in g le  in s ta n c e s  and w ith  d i f f e r e n t  s p e c ie s  o f w o lf s p id e r s ,  I  be­

l ie v e  se rv e  t o  em phasize th e  im p ortan ce  o f th e  f i n a l  s p in n in g  a c t i v i t y  

in  a d d it io n  t o  th e  mere a c t i v i t y  o f e g g - la y in g  in  e l i c i t i n g  th e  sac a t ­

tachm ent and t r a n s p o r t  b e h a v io r .

The s p id e rs  in  bo th  cases s u c c e s s fu lly  l a i d  t h e i r  eggs but o n ly  

one s u b s e q u e n tly  f in is h e d  h e r eg g -sa c  and o n ly  t h is  one dem onstrated  

any a tta c h e m e n t and t r a n s p o r t  b e h a v io r .
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Based on th e s e  o b s e rv a t io n s  I  b e l ie v e  t h a t  th e  response to  tra n s =  

p o r t  th e  egg=sac is  th e  c u lm in a t io n  o f  a s e r ie s  o f  s p e c i f ic  s t im u l i  and 

c o rre s p o n d in g  responses w hich p ro p e r ly  occur in  an e s s e n t ia l  sequence. 

Each s e q u e n t ia l  s te p  in  t h i s  s e r ie s  o f  responses is  dependent upon th e  

fo rm e r so t h a t  any s te p  t h a t  i s  im p e r fe c t ly  exe cu ted  d is r u p ts  and f r u s ­

t r a t e s  th e  re m a in d er o f  th e  seq uence . The e m is s io n  o f th e  g e rm in a l f l u i d  

coming e a r l i e r  in  t h i s  sequence th a n  th e  s p in n in g  a c t i v i t y  to  enshroud  

th e  d r o p le t  would ap p ear to  be o f le s s  im p o rtan ce  as a s t im u lu s  to  e g g -  

sac a tta c h m e n t.

F u rth e rm o re  v is u a l  and c h e m o -ta c t i le  s t im u l i  would appear t o  be 

o f a v e ry  low  o rd e r  o f  im p o rtan ce  In  e l i c i t i n g  th e  eg g -sa c  a tta ch m en t  

and t r a n s p o r t  b e h a v io r  because on 14 and 15 Augustp 1 9 6 6 , a s m a ll fem a le  

was observed in  th e  s tu d y  a re a  w ith  a c h ip  o f b a rk  a tta c h e d  by h e r s p in ­

n e r e t s ,  S im i la r  in s ta n c e s  have been re p o r te d  f o r  o th e r  s p e c ie s  o f w o lf  

s p id e rs  and o th e r  o b je c ts ,  such as s n a i l  s h e l ls  (O 'C o n n e r, 1 8 9 6 ) ,  C er­

t a i n l y  such o b je c ts  c o u ld  no t have th e  id e n t ic a l  c h e m o -ta c t ile  and v is ­

u a l s t im u l i  o f a genuine eg g -s a c  and t h e i r  a ttach em en t and t r a n s p o r t  by 

th e s e  fe m a le s  I  would i n f e r  t o  be in  response to  th e  sequence o f a c t i v ­

i t i e s  in v o lv e d  in  e g g - la y in g  and sac c o m p le tio n .
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CHAPTER IV  

n a t a l it y

I .  SPIDERLING EMERGENCE AND TRANSPORT

R e s u lts

I  have made o b s e rv a t io n s  o f 19 in d iv id u a l l y  i d e n t i f i a b le  s p i ­

d e rs  t h a t  were observed w ith  new ly  p rep a re d  eg g -sa cs  which co u ld  be 

re c o g n ize d  by t h e i r  c h a r a c t e r is t ic  d a rk  b lu e -g re e n  c o lo r  t h a t  were sub­

s e q u e n tly  no ted  t r a n s p o r t in g  s p id e r l ln g s  c l in g in g  to  t h e i r  abdomens»

The i n t e r v a l  o f tim e  ranges from  n in e  to  22 days w ith  a median o f 17 

days and a mean o f 16o5 days» (See F ig »  3% E xcep t f o r  h av in g  been 

p a in te d  in  an i d e n t i f i a b l e  manner th e s e  s p id e rs  were unm olested in  

t h e i r  n a tu r a l  h a b ita t»

C u r io s i ty  to  n o te  i f  th e  eggs would d eve lo p  w ith o u t a t t e n t io n  

by th e  fem a le  prom pted me t o  remove two eg g -s a c s  from  c a p tu re d  s p id e rs  

and observe t h e i r  c o n te n ts  a t  r e g u la r  in te r v a ls »  The eg g -sacs  were

p la c e d  in  s e p a ra te  s to p p e re d  v ia ls  on a s h e l f  d i r e c t l y  o ver th e  e le c -
»

t r i e  ho t w a te r h e a te r  which was th e  o n ly  a v a i la b le  method o f p ro v id in g  

a re a s o n a b ly  c o n s ta n t te m p e ra tu re  o f about 2 5 °  C» One eg g -sa c  was c o l ­

le c te d  on 2 Auguste 1966p and observed  f o r  16 days» When c o l le c te d  i t  

measured 6 mm in  d ia m e te r  by 3»5 mm in  maximum th ic k n e s s »  I t  was ro u g h ly  

d is k -s h a p e d  w ith  th e  upper and under s u r fa c e s  g ra y -g re e n  in  c o lo r  and 

about o n e - th ir d  o f  th e  m arg in  w h ite ,  a p p a re n t ly  th e  r e s u l t  o f  th e  ex ­

p an s io n  o f th e  seam jo in in g  th e  to p  and bottom  h a lv e s  to g e th e r»  The 

fo l lo w in g  day I  s e p a ra te d  a p a r t  o f t h is  seam to  exam ine th e  s a c 's  con­

t e n ts  which I  d e te rm in e d  t o  be deutovag th e  f i r s t  s tag e  a f t e r  th e  ru p ­

tu r e  o f th e  c h o rio n »  The c é p h a lo th o ra x  and th e  form  o f th e  appendages
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Fig, 3, Record of observations of a ll (70) individually identifiable 
female £, qroenlandica resighted a total of at least five times over a 
period of a weak from 21 June to 18 August, 1966. Date f ir s t  observed 
and marked indicated as M. Subsequent observations indicated as x.
S indicates female observed carrying spiderlinge. Solid line (—— ) 
indicates the interval the egg-sac was observed to be transported.
Broken line ( indicates the probable period of egg-sac transport
inferred from actual observations and the 17 day average for egg-sac 
transport.
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Fig. 3 (cont.) Record of observations of a ll (70) individually identifi­
able female £, qroenlandica reeiqhted a total of at least five times over 
a period of a week from 21 June to 18 August, 1966. Date f ir s t  observed 
and marked indicated as n. Subsequent observations indicated as x.
S indicates female observed carrying epiderlings. Solid line (-------)
indicates the interval the agg-sac was observed to be transported.
Broken line (------?) indicates the probable period of sgg-sac transport
inferred from actual observations and the 17 day average for egg-sac 
transport.
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were d i s t in c t  bu t Immovable and c o lo r le s s .  The abdomen was y e l lo w . The 

sac and i t s  c o n te n ts  were m o lested  no f u r t h e r  and re p la c e d  in  th e  v i a l  

w ith  a g reen  l e a f  to  s u p p ly  m o is tu re  on th e  s h e l f .  C o ndensation  c o l ­

le c t in g  on th e  i n t e r i o r  o f th e  v i a l  p ro v id e d  an in d ic a t o r  o f th e  r e l a ­

t i v e  h u m id ity  as in  excess o f 9S%,

The n e x t d a y , 4 A u g u st, 1 9 6 6 , when th e  sac was exam ined an e s t i ­

mated 30 p re -nym pha l s p id e r l in g s  were noted  o u ts id e  th e  sac ly in g  on the  

bottom  and c l in g in g  to  th e  s id e s  o f th e  v i a l .  A p p a re n tly  th ese  had made 

t h e i r  way out th e  opening made when th e  s a c 's  seam was p a r t i a l l y  s e p a ra te d . 

The abdomens o f th e  p re -n ym p h a l s p id e r l in g s  were a n o t ic e a b ly  m o ttle d  gray  

and y e llo w  c o lo r  w ith  th e  c é p h a lo th o ra x  h av in g  a l i g h t  g ray  m argin  around  

a m id d o rs a l c le a r  y e llo w  s t r e a k .  The appendages were t ra n s lu c e n t  w ith  a 

g ra y  c o lo r in g  d e v e lo p in g  in  th e  i n t e r j o i n t  segm ents. Over th e  n e x t sev­

e r a l  days t h is  body c o lo r in g  became c o n s p ic u o u s ly  g ra y e r  as th e  m o ttle d  

g ra y  p a t te r n  expanded and darkened on th e  d o rs a l s u rfa c e  o f the  abdomen 

and m arg in  o f the  c é p h a lo th o ra x . The appendages were r e a d i ly  moved but 

were t y p i c a l l y  extended  s t i f f l y  out from  th e  c é p h a lo th o ra x  and no t s u i t ­

a b ly  p o s it io n e d  to  s u p p o rt th e  body in  lo c o m o tio n . The appendages were 

p ro m p tly  moved when touched w ith  th e  p o in t  o f a te a s in g  n e e d le .

S ix  days l a t e r ,  ID  A u g u st, 1 9 6 6 , th e  pre-nym phs had begun to  m o lt 

a g a in  and t h e i r  shed c u t ic le s  were la y in g  a t  th e  bottom  o f th e  v i a l .  As 

nymphal form s t h e i r  appendages were lo n g e r  and b r is t l e d  and u t i l i z e d  to  

s u p p o rt th e  s p id e r l in g s  in  movement from  p la c e  to  p la c e .  The fo r e le g s

were measured t o  be about two m il l im e te r s  lo n g  and e q u a l to  th e  t o t a l  body 

le n g th .  The abdomen was a m o ttle d  gray  and y e llo w  c o lo r .  The c é p h a lo ­

th o ra x  was g ray  around th e  m arg ins w ith  a m id d o rs a l c le a r  y e llo w  wedge 

b e g in n in g  a t  th e  lo c a t io n  o f th e  p o s te r io r  eyes and n arro w in g  to  a p o in t

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



43

a t  th e  m id d le  o f th e  abdomeno The appendages were c o lo r le s s .

Over th e  n e x t s e v e r a l  days t h is  c o lo r in g  was n o tic e d  to  darken  

w ith  th e  m id d o rs a l wedge becoming more ta n  c o lo r e d . On 12 A ugust, 47  

nymphs were c o u n te d , 35 o f  w hich were moving a c t i v e l y .  F i f t e e n  pre=  

nymphs which had n o t y e t  m o lted  were a ls o  n o te d . Four days l a t e r  (16  

A u g u s t), 21 a c t iv e  and f i f t e e n  in a c t iv e  and presumed dead nymphs were 

c o u n te d . The o b s e rv a tio n s  were d is c o n tin u e d  th e  fo l lo w in g  day w ith  

no a d d it io n a l  changes a p p a re n t e x c e p t t h a t  one nymph was observed g ra s p ­

in g  a n o th e r  and a p p a re n t ly  e a t in g  i t ,

A s im i la r  d e v e lo p m e n ta l sequence was observed f o r  th e  s p id e r l in g s  

o f th e  second eg g -sa c  which was m a in ta in e d  f o r  o b s e rv a tio n  exc ep t t h a t  

t h is  eg g -sac  was removed from  th e  fem a le  a t  an e a r l i e r  s tag e  o f d e v e lo p ­

m ent, T h is  second eg g -s a c  was c o l le c te d  on 3 A u gust, 1 9 6 6 , and measured  

6 ,5  mm in  d ia m e te r  by 4 mm in  maximum th ic k n e s s . I t  was b lu e -g ra y  in  

c o lo r  and th e  seam jo in in g  th e  to p  and bottom  h a lv e s  was n o t expanded.

By s e p a ra t in g  th e  seam f o r  abo ut a q u a r te r  o f th e  c irc u m fe re n c e , I  was 

a b le  t o  d e te rm in e  th e  c o n te n ts  o f th e  sac to  be egg s. These were c le a r  

y e llo w  in  c o lo r  w ith  no in d ic a t io n  o f any em bryonic deve lo pm ent. The 

sac and i t s  c o n te n ts  were p la c e d  in  a s to p p e re d  v i a l  w ith  a g reen  l e a f  

in c lu d e d  f o r  m o is tu re  as w ith  th e  f i r s t  eg g -sa c  and p u t w ith  i t  on th e  

s h e lf  o v e r th e  ho t w a te r  h e a te r .  Three  days l a t e r  a w h it is h  a re a  was 

noted  t o  have d eve lo p ed  a t  one end o f th e  eg g s . Two days a f t e r  t h is  

(a  A u g u s t, 1966) th e  c u t ic le  c o v e r in g  t h is  b la s to d e rm ic  re g io n  was shad 

r e v e a lin g  th e  im m obile  o u t l in e  o f th e  c é p h a lo th o ra x  and appendages o f th e  

d e v e lo p in g  d e u to v a . These had th e  appearance as noted  f o r  th e  f i r s t  e g g -  

s a c , Two days l a t e r  th e s e  s p id e r l in g s  were a c t iv e ly  f le x in g  t h e i r  appen­

dages end s im i la r  in  appearance t o  th e  pre-nym phs d e s c rib e d  f o r  th e  f i r s t

k I
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s a c . These were exam ined d a i ly  and t h e i r  developm ent proceeded in  a sim ­

i l a r  fa s h io n  to  t h a t  no ted  f o r  th e  c o n te n ts  o f th e  f i r s t  s ac . The sac 

c o n ta in e d  a t  le a s t  50 a c t iv e  pre-nym phs on 12 A u gust, 1966 .

Between th e  hours o f 0 9 :2 0  on 15 A ugust, 1 9 6 6 , and 0 7 :3 0  th e  f o l ­

lo w in g  m orn in g , a l l  bu t one o f these  pre-nym phs had m olted  to  emerge as

b r is t l e d  nymphs. F o r ty - tw o  in d iv id u a ls  were counted but perhaps an eq u a l 

number were c lu s te r e d  to g e th e r  on th e  s id e s  o f the  v i a l  about th r e e - fo u r th s  

o f th e  d is ta n c e  to  th e  to p .  By the  fo l lo w in g  d a y , 17 A ugust, 1 9 6 6 , th e  

nymphs had d is p e rs e d  th ro u g h o u t th e  v i a l .  O b s e rv a tio n s  were d is c o n tin u e d  

on th a t  d a te .

F o llo w in g  t h e i r  second m o lt th e  s p id e r l in g s  as nymphs a re  f u l l y  

cap ab le  o f a c t iv e  lo co m o tio n  and perhaps i t  is  in  response to  t h e i r  scram­

b l in g  t h a t  the  fem ale  b eg in s  to  chew a t  th e  seam o f th e  e g g -s a c , a lth o u g h  

E n g e lh a rd t (1 9 6 4 ) is  o f th e  o p in io n  th a t  the fem ale  is  respo nd ing  to  an 

endogenous n e u r o s e c r e to r i ly  re g u la te d  c o u rs e , c o r r e la te d  w ith  o v ip o s it io n  

and in f lu e n c e d  by e x te r n a l  te m p e ra tu re  and is  independent o f any s tim u lu s  

p ro ce ed in g  from  th e  e g g -s a c  or the  s p id e r l in g s  in  i t .  The fe m a le 's  chew­

in g  a t  th e  seam a llo w s  th e  two h a lv e s  o f th e  sac to  s e p a ra te  somewhat and

p ro v id e  more room f o r  th e  a c t i v i t i e s  o f th e  c o n fin e d  s p id e r l in g s .  The 

seam is  n o t ic e a b le  a t  t h is  s ta g e  as a w h ite  band a p p ro x im a te ly  one m i l l i ­

m eter w ide around th e  c irc u m fe re n c e  o f th e  e g g -s a c . E v e n tu a lly  the  f e ­

m ale chews a h o le  in  th e  seam th ro u g h  which th e  s p id e r l in g s  b eg in  to  

em erge. V l i jm  (1 9 6 3 ) has d e s c rib e d  t h is  p ro ce ss .

I  observed t h is  o f one o f th e  fem a le s  c o l le c te d  to  examine the  

c o n te n ts  o f h e r a tta c h e d  e g g -s a c . In  th e  la b o r a to r y  she f r e q u e n t ly  was 

seen to  g rasp  her sac and chew a t  i t s  m a rg in . Upon c lo se  in s p e c tio n  s m a ll 

open ings were no ted  a t  two or th re e  lo c a t io n s  in  th e  seam. Through one
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o f th e s e  p e r fo r a t io n s  a nymph was seen to  em erge*

To cou nt th e  c o n te n ts  o f  th e  sac I  removed i t  from  th e  fem ale  and 

s e p a ra te d  i t s  two h a lv e s  by t e a r in g  th e  sac f u r t h e r  a p a r t  a t  th e  seam*

The sac had p r e v io u s ly  been p la c e d  in  a cup so t h a t  th e  l ib e r a t e d  nymphs 

would be p re v e n te d  from  e s c a p in g * These began moving a c t iv e ly  about a t  

th e  bottom  o f th e  cup when th e  e g g -sa c  was opened* When t h e i r  number had 

been d e te rm in ed  th e  now empty egg=sac was o f fe r e d  th e  fe m a le * She ac=> 

cep ted  i t  p ro m p tly 9  g ra s p in g  i t  w ith  h e r e h e l ic e r a e ,  and recommenced 

chewing a t  i t s  m arg in * L a te r  she re a tta c h e d  i t  to h er s p in n e re ts  from  

which lo c a t io n  I  assume th e  s p id e r l in g s  would n o rm a lly  en erg e*

The s p id e r l in g s  were a ls o  dropped back into th e  c o n ta in e r  w ith  

t h e i r  m other* She re a c te d  t o  th e  movement o f one o f th e s e  by e x te n d in g  

a fo r e le g  t o  touch  i t  bu t o th e rw is e  she made no n o t ic e a b le  response* The 

nymph f o r  i t s  p a r t  began t o  c lam b er up th e  fe m a le 's  fo r e le g  which she 

shook once o r tw ic e  t o  shake i t  o f f *  How ever, f o r  th e  most p a r t  she 

s im p ly  rem ained m o tio n le s s , m aking no e f f o r t  to  r e s is t  th e  nymphs, many 

o f which s h o r t ly  were c la m b e rin g  up h e r o th e r  le g s  and even h e r c h e l i -  

c e ra e * The nymphs ceased t h e i r  a c t i v i t y ,  however, when th e y  had lo c a te d  

th em selves  on the  back o f  h e r  abdomen where th e y  p o s it io n e d  th em selves  

fa c in g  fo rw a rd  on th e  fe m a le  and ta k in g  p o s it io n s  b eg in n in g  from  th e  

f r o n t  o f th e  abdomen re a rw a rd * They appeared  t o  h o ld  t h e i r  p o s it io n  w ith  

th e  t a r s a l  c law s o f one fo r e le g  o r th e  o th e r  (n o t  b o th ) and by g r ip p in g  

th e  s e ta e  o f  th e  fe m a le 's  back between t h e i r  c h e lic e r a e *  They a re  th u s  

ca p ab le  o f  c l in g in g  no t o n ly  to  th e  back o f th e  abdomen but a ls o  to  i t s  

s id e s  and u n d ern ea th * They do no t r id e  on th e  m o th e r 's  c é p h a lo th o ra x *

I  have re c o rd s  o f  e le v e n  d i f f e r e n t  fe m a le s  observed on c o n s e c u tiv e  

days c a r r y in g  s p id e r l in g s  a t  th e  la k e s h o re *  A l l  bu t one o f th ese  was
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no ted  t r a n s p o r t in g  h e r  brood f o r  tuio days* The s in g le  e x c e p tio n  was f o r  

th re e  days* A f t e r  t h is  p e r io d  o f tim e  th e  fem a le s  c h a r a c t e r is t i c a l ly  

b eg in  t o  move c o n s id e ra b le  d is ta n c e s ^  I  surm ise t h a t  in  the  course o f 

th ese  movements th e  young a re  d is lo d g ed ?  In  o b s e rv in g  c a p t iv e  fem ales  

which were t ra n s p o r t in g  s p id e r l in g s  I  have n e v e r noted  any ev id e n c e s  o f 

e c d y s is  p ro ce ed in g  th e  d is p la c e m e n t o f th e  nymphs? I  suspect th a t  th e y  

are  unseated  p u re ly  by th e  a g i t a t io n  o f th e  fe m a le 's  movements and th a t  

h e r a p p a re n t in c re a s e d  w a n d e rlu s t se rv es  as an e f f e c t i v e  mechanism of 

d is p e rs in g  th e  young?

D is c u s s io n

V l i jm ,  e^? a l o » (1 9 6 3 )  re p o r ts  th a t  Pardosa am entata c a r r ie s  the  

eg g -sac  f o r  about th re e  to  fo u r  weeks depending upon th e  te m p e ra tu re ,

V l i jm  and R ic h te r  (1 9 6 6  b ) observed t h a t  Pardosa lu q u b r is  fem a le s  tended  

t h e i r  eg g -sa c  f o r  a p p ro x im a te ly  th re e  to  f i v e  weeks? The 17 day median  

i n t e r v a l  I  observed f o r  Pardosa q ro e n la n d ic a  would appear to  be d i s t i n c t l y  

s h o r te r  th a n  f o r  e i t h e r  o f th e  c o n g e n e ric  s p e c ie s  p re v io u s ly  r e p o r te d ,  

a lth o u g h  te m p e ra tu re  is  an u n c o n tro lle d  v a r ia b le  in  t h is  com parison .

The 17 day m edian le n g th  o f e g g -sa c  t ra n s p o r t  observed f o r  s p i ­

d e rs  in  t h e i r  n a tu r a l  h a b it a t  is  co n s p ic u o u s ly  s h o r te r  th an  f o r  f iv e  spec­

imens k e p t in  c a p t i v i t y  in  u n n a tu ra l c o n d itio n s ?  The l a t t e r  were a l l  

c a r r y in g  e g g -sa cs  a t  th e  tim e  o f t h e i r  c a p tu re  from  which s p id e r l in g s  

s u b s e q u e n tly  emerged? The in t e r v a l  o f tim e  ranges from  16 to  36 days  

w ith  a m edian o f  a f r a c t io n  more th a n  25 days and a mean o f 26 days?

I  b e l ie v e  th e  d i f f e r e n c e  to  be e v id e n c e  o f th e  b e n e f ic ia l  c a re  

w hich th e  fe m a le  n o rm a lly  p ro v id e s  by s e e k in g  th e  b e s t exposure to  the  

s u n 's  l i g h t  f o r  h e r  egg-sac? N/^rgaard (1 9 5 3 )  re p o r ts  th a t  fem ale
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Pardosa p u l la t a  C l» when c a r r y in g  egg ^sacs , p r e f e r  h ig h e r  te m p e ra tu re s  

in com parison  w ith  fe m a le s  w ith o u t egg=sacs» V l i jm ,  e t  a l»  ( 1 9 6 3 ) ,  a l=  

though u n a b le  to  c o r ro b o ra te  N ^ e g a a rd 's  f in d in g  in  p r e l im in a r y  la b o r a to r y  

e x p e rim e n ts  w ith  Pardosa am sn ta ta  no ted  t h a t  fe m a le s  in  th e  f i e l d  would  

expose t h e i r  egg^sacs t o  th e  m id a fte rn o o n  sun w h ile  rem ain in g  them selves  

in th e  shadow o f th e  s o i l  c r e v ic e s  e x c e p t when a h ig h  c i r r u s  c lo u d  on 

p ass in g  b e fo re  th e  sun ju s t  p e r c e p t ib ly  reduced th e  l i g h t  in t e n s i t y  and 

te m p e ra tu re »  W ith in  seconds V l i jm  re p o r ts  th e  fem a le s  would emerge from  

th e  s h e lt e r in g  c re v ic e s  t o  more f u l l y  expose th em selves  and t h e i r  egg^sacso

I  have noted  a s im i la r  b e h a v io r  by fe m a le  P» Q ro e n la n d ic a  which as 

th e  s u n 's  l i g h t  f i r s t  f a l l s  on th e  la k e s h o re  rocks w i l l  p o s it io n  them­

s e lv e s  and t h e i r  eg g -sa cs  t o  th e  f u l l  fo r c e  o f th e  s u n 's  ra y s  b u t as th e  

sun r is e s  h ig h e r  and th e  te m p e ra tu re  in c re a s e s  w i l l  w ith d raw  to  th e  shade 

c a s t by th e  m arg in  o f a ro c k  bu t commonly tu r n in g  so as to  have th e  t i p  

o f th e  abdomen and th e  a tta c h e d  eg g -sa c  p r o je c t in g  in t o  th e  s u n 's  l ig h t »  

Such b e h a v io r  was im p o s s ib le  f o r  th e  f i v e  c o n fin e d  fe m a le s  and I  f e e l  

t h is  to  be a t  le a s t  p a r t ly  re s p o n s ib le  f o r  th e  g r e a te r  le n g th  o f tim e  

noted  f o r  th e  emergence o f th e  s p id e r l in g s »

The developm ent o f th e  progeny in  th e  tw o u n a tten d ed  sacs com­

pares  re a s o n a b ly  t o  t h a t  o f  th e  Troohosa s p e c ie s  f o r  C e n tr a l  Europe r e ­

p o rte d  by E n g e lh a rd t (1 9 6 4 )»  When m a in ta in e d  under com parable c o n d it io n s  

o f abo ut 2 5 °  C and 95% r e l a t i v e  h u m id ity  th e  d u r a t io n  o f th e  d e u to v a l  

(d e s c r ib e d  by E n g e lh a r d t jg & p r e la r v a )  s ta g e  is  about a day» The d u r a t io n  

o f th e  p re -n ym p h a l s ta g e  1 observed f o r  Pardosa q ro e n la n d ic a »  how ever, 

was o n ly  abo u t h a l f  o f  t h a t  E n g e lh a rd t (1 9 6 4 )  r e p o r ts  f o r  th e  fo u r  Trochosa  

s p e c ie s »

Based on th e  e v id e n c e  o f  th e  developm ent.',o f th e  progeny in  th e
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u n a tten d e d  egg °#acs  i t  would app ear t h a t  so lo n g  as c o n d it io n s  o f ade= 

q u a ta  h u m id ity  and m oderate te m p e ra tu re s  a re  m a in ta in e d  th e  eggs can  

d ev e lo p  t o  an a c t iv e  in d ep e n d en t s ta g e  w ith o u t s p e c ia l  ca re  by th e  fe =  

male» I  would i n f e r  t h a t  th e  p r in c ip a l  fu n c t io n  o f th e  fem ale  in  th e  

t r a n s p o r t  o f  th e  eggs is  to  in s u re  t h a t  th e  o p tim a l h u m id ity  and tem per^  

a tu re  c o n d it io n s  a re  m a in ta in e d *  The s p e c i f ic  co m b in a tio n  o f s t im u l i  and 

responses by which t h is  is  accom plished  m e r its  in v e s t ig a t io n  but Is  be­

yond th e  scope o f t h is  s tu d y *

A p p a re n tly  any response to  th e  m other by th e  nymphs em erging from  

th e  eg g -sac  is  s o le ly  as a r e s u l t  o f p h y s ic a l c o n ta c t*  At le a s t  I  saw 

no ev id e n c e  t h a t  th e  s p id e r l in g s  would o r ie n t  t h e i r  movements tow ard  th e  

fe m a le *  But i f  by t h e i r  e r r a t i c  movements th e y  c o n ta c te d  some appendage 

o f hers  th e y  would c lam b er up i t *  They would notp how ever, c lim b  up th e  

b r i s t l e s  o f a w a te r c o lo r  brush  when c o n ta c te d  n o r i t s  han d le  nor a teas=> 

in g  n e e d le ,  a lth o u g h  th e y  were c a p ab le  o f c lim b in g  th e  s id e s  o f th e  cup 

e n c lo s in g  them*

In  t h is  p rocess I  f e e l  t h a t  i t  is  e n t i r e l y  l i k e l y  t h a t  some s p i ­

d e r l in g s  n e v e r  a re  a b le  t o  a t ta c h  them se lves  to  t h e i r  m other* I  d o n *t  

b e lie v e  t h is  t o  be n e c e s s a r i ly  f a t a l  to  th e  s p id e r l in g ,  though* The 

m other g iv e s  a b s o lu te ly  no c a re  t o  th e  young she is  t r a n s p o r t in g  e x c e p t  

p o s s ib ly  i n d i r e c t l y  as she a d ju s ts  h e r  p o s it io n  d u rin g  th e  day to  th e  

chang ing  l i g h t  o f th e  sun and th e  te m p e ra tu re  and h u m id ity  o f th e  a i r *

The s p id e r l in g s  f o r  t h e i r  p a r t  a re  e n t i r e l y  capab le , o f fe n d in g  f o r  them ­

s e lv e s ,  s in c e  t h e i r  p re v io u s  m o lt Ju s t b e fo re  em erging from  th e  e g g -s a c ,  

b u t in  th e  p rocess o f c l in g in g  to  t h e i r  m other f o r  th e  e x t r a  tw o o r  th re e  

days th e y  become more e f f e c t i v e l y  d is p e rs e d  a lo n g  th e  la k e s h o re  and in  

le a s  im m ed iate  c o m p e tit io n  f o r  s u r v iv a l *  T h is  is  an advantage a p p a re n t ly
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s ig n i f i c a n t  enough t o  have become e s ta b lis h e d  by e v o lu t io n a r y  processes  

as a c h a r a c t e r is t ic  o f th e  e n t i r e  fa m ily  o f w o lf  s p id e rs *

E n g e lh a rd t  (1 9 6 4 )  r e p o r ts  t h a t  Trochosa s p id e r l in g s  in  C e n tra l  

Europe s ta y  on t h e i r  m other f o r  about e ig h t  days* V l i jm  and R ic h te r  

(1 9 6 6  b ) observed t h a t  IP* lu q u b r is  fem a le s  t ra n s p o r te d  t h e i r  s p id e r l in g s  

from  th re e  to  e ig h t  days* The tw o to  th re e  day in t e r v a l  P_* q ro e n la n d ic a  

fe m a le s  t r a n s p o r t  t h e i r  s p id e r l in g s  is  d i s t i n c t l y  s h o r te r *

E n g e lh a rd t (1 9 6 4 )  su rm ises t h a t  th e  s p id e r l in g s  drop o f f  th e  fe =  

male as th e y  g e t hungry* I  am o f th e  o p in io n  t h a t  th e  ^ *  q ro e n la n d ic a  

s p id e r l in g s  a re  d is lo d g e d  as a r e s u l t  o f th e  m o th e r 's  s ix f o ld  in c re a s e  

in  movement which occurs  on th e  average two t o  th re e  days a f t e r  th e  

emergence o f th e  brood* V l i jm  and R ic h te r  (1966  b) r e p o r t  a s im i la r  

marked in c re a s e  o f  a c t i v i t y  by fem a le  P̂ * lu q u b r is  a t  t h is  p e r io d  which  

th e y  a ls o  assume to  be im p o rta n t in  h e lp in g  th e  s p e c ie s  to  d is p e rs e *  

A f t e r  t h e i r  d is lo d g em en t from  th e  fe m a le  th e  rem ain d er o f th e  

developm ent o f th e s e  s p id e r l in g s  p ro b a b ly  resem bles th a t  f o r  Pardosa  

am en ta ta  Clo UliJiUj, a l * (1 9 6 3 )  here  re p o r te d  a d e s c r ip t io n  o f th e  

l i f e  h is t o r y  o f t h is  s p e c ie s  w hich is  v e ry  common a lo n g  th e  banks o f 

stream s and r a t h e r  humid open h a b ita ts  in  th e  N e th e rla n d s *  T h is  h a b it a t  

would seem t o  compare c lo s e ly  to  th e  p re fe re n c e s  o f P_* q ro e n la n d ic a  

w hich in  a d d it io n  to  th e  c o n g e n e ric  s ta tu s  o f th e  two s p e c ie s  suggests  

them to  have a c lo s e ly  s im i la r  l i f e  h is t o r y  ( c f *  Wiebes 1960% V l i jm ,  

e t  a l *  1 96 3 ; V l i jm  and K e s s le r^ G e s c h ie re  1 9 6 6 ) 4

V l i jm ,  e l *  (1 9 6 3 )  re p o r ts  £ *  am en ta ta  as m o stly  o v e rw in te r in g

as s u b ^ a d u lts  in  th e  p e n u lt im a te  in s t a r *  P ro b a b ly  te n  to  t h i r t e e n  

nym phal in s t a r s  o cc u r* The e x a c t number has n o t been re p o rte d  f o r  £ *  

q ro e n la n d ic a  bu t 10 to 13 has been shown t o  be custom ary f o r  s p id e rs
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i t s  s iz e  (B o n n e t, 1 9 3 0 ) .  They m ature e a r ly  in  th e  s p r in g  from  iisld=f»1arch 

to  m id -A p r i l  depending  upon th e  te m p e ra tu re  and th e  c o u r ts h ip  and r e ­

p ro d u c tiv e  a c t i v i t i e s  b e g in  w ith in  a few  days*

C o n s id e ra b le  o v e r la p  occurs  in  t h i s ,  how ever, because s p id e rs  a t

a l l  s ta g e s  o f  developm ent a re  numerous a l l  d u r in g  J u ly  and Augusto

I  have no ted  fo u r  in s ta n c e s  of̂ ’ d i f f e r e n t  fem a le s  p re p a r in g  two  

eg g -sa cs  in  one summer* A l l  were f i r s t  id e n t i f i e d  d u r in g  th e  f i r s t  h a l f  

o f A u g u st, 1966* C e r t a in ly  th e  s p id e r l in g s  em erging from  th e s e  eg g -sa cs  

w i l l  n o t be as f a r  deve lo ped  as t h e i r  p red e cess o rs  t h a t  season* How many 

o f th e s e  s u rv iv e  th e  w in te r  i s  u n c e r ta in ,  bu t a few  s u r e ly  must*

Hackman (1 9 5 7 )  re p o r ts  t h a t  in  e x c e p t io n a l cases fem ale  Trochosa  

r u r ic o la . w o lf  s p id e rs  a ls o  in h a b i t in g  a w a te r f r o n t  h a b i t a t ,  w i l l  s u r ­

v iv e  two w in te rs  as a d u lts *  He noted  s ix  such fem a le s  in  h is  s tu d y  in

F in la n d *

I  have n o t been a b le  to  d e te rm in e  i f  P̂ * q ro e n la n d ic a  a re  e q u a lly  

c a p a b le  o f  o v e r -w in te r in g  as a d u lts  from  one summer to  th e  n e x t*  I  d id  

t e s t  f o r  t h is  p o s s ib i l i t y  by t ra p p in g  on 8 -  9 J u ly ,  1 9 6 7 , in  th e  s tudy  

a re a  t o  a tte m p t t o  re c a p tu re  some o f th e  1153 s p id e rs  marked th e  p re v io u s  

summer* A t o t a l  o f 111 s p id e rs  were c a p tu re d  in  th e  fo u r  p i t f a l l s  o p e r­

a te d  a t  th e  m idbeach and b e a c h fro n t lo c a t io n s  a t  th e  south  and n o rth  ends 

o f th e  s tu d y  a re a  bu t none were i d e n t i f i a b l e  from  th e  p re v io u s  summer*

I I *  BREEDING PERIOD AND NUMBER OF BROODS

R e s u lts

Fem ales t r a n s p o r t in g  eg g -sa cs  can be seen th ro u g h o u t th e  summer* 

T a b le  1 in d ic a te s  th e  r e l a t i v e  numbers o f fem a le s  seen w ith  eg g -sa cs  a t  

i n t e r v a ls  d u r in g  th e  summer* These a re  a c tu a l  cou n ts  o f d i f f e r e n t  fem a les
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TABLE 1

RECORD OF THE VARIATION IN THE PROPORTION OF PARDOSA 
QROENLANDICA FEMALES WITH EGG-SACS DURING THE SUMMER

1966

6 /2 1

7 /5

7 /1 3

7 /2 2

8 /3

M idb each . 1 2 :4 5 -1 3 8 5 0 , 27°C @ 1 2 :4 5 ,
C i r r o s t r a tu s  1 0 /1 0  o v e rc a s t .  Wind: 
B e a u fo r t  3 .

M idb each . 1 1 :1 5 -1 2 :4 4 .  30°C @ 1 2 :4 5 ,
C le a r .  Calm.

T o ta l
w /sacs fem ales  

16 46

12

M idb each , 0 9 :4 5 -1 1 :2 5  24°C ® 1 0 :4 5 .  43
S c a tte re d  cumulus 3 /1 0  o v e rc a s t .  Calm,

M idb each , 1 0 :0 0 -1 1 :1 0  29°C ® 1 1 :2 0 ,  25
C le a r .  W ind: B e a u fo r t  4 ,

M idbeach . 1 0 :1 0 -1 1 :1 0  32°C ® 1 1 :1 0 ,  21
C ir r o s t r a tu s  4 /1 0  o v e rc a s t .  Wind:
B e a u fo r t  4 .

48

59

33

32

%
w /sacs

35

25

73

76

65

TABLE 2

RECORD OF THE DATES OF SUBSEQUENT 
EGG-SAC PREPARATION FOR A GROUP OF 28 FEMALE P. GROENLANDICA 

FIRST OBSFRVI'L VilTHUUT l.LT-SACS BETWEEN 21 JUNE AND 7 JULY

Observed In fe r r e d

N ever P rep ared  Egg=Sacs 3 (11% ) 0

Sacs P rep ared  by 14 J u ly 12 (43% ) 19 (68%)

Sacs P rep ared  by 21 J u ly 7 (25%) 5 (18%)

Sacs P rep ared  by 28 J u ly 0 3 (10  5%

Sacs P rep ared  by 4 August 4 (14% ) 1 (3  5%)

Sacs P rep ared  a f t e r  4 August 2 (7%) 0

T o t a l 28 28
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w ith  egg»sacs as th e y  were observed  d u r in g  census su rveys  th rough  th e  

s tu d y  a re a *  The s u rve ys  have been s e le c te d  f o r  as com parable c o n d it io n s  

as p o s s ib le  c o n s id e r in g g  lo c a t io n ;  tim e  o f d ay ; w e a th e r; and tim e  ta k e n  

f o r  th e  s u rv e y * These o b s e rv a t io n s  in d ic a te  a t h r e e fo ld  in c re a s e  in  th e  

p e rc e n ta g e  o f fe m a le s  w ith  egg=sacs b e g in n in g  a t  a p p ro x im a te ly  th e  mid=  

d ie  o f J u ly  and c o n tin u in g  a t  l e a s t  th ro u g h  th e  f i r s t  week o f August*

In d iv id u a l ly  marked fe m a le  s p id e rs  a ls o  show an in c re a s e  in  m id -  

J u ly  o f th e  numbers t r a n s p o r t in g  e g g -s a c s * T a b le  2 sum m arizes th e  ob­

s e r v a t io n s  o f th e s e  fe m a le s  w hich were seen f i v e  o r more tim e s  o ve r a 

p e r io d  o f  a t  l e a s t  a week* T w e n ty -e ig h t  o f  th e s e  when c o l le c te d  and 

marked betw een 21 June and 7 J u ly  had no eg g -sa cs  bu t th en  were r e -s ig h te d  

w ith  sacs which th e y  had p re p a re d  s u b s e q u e n tly *  Tw elve (43% ) o f th e s e  

fe m a le s  were observed w ith  t h e i r  new egg -sacs  by th e  m id d le  o f J u ly *

D is c u s s io n

The numbers o f  fe m a le s  w ith  eg g -sa cs  p rep ared  by th e  m id d le  o f  

J u ly  in c re a s e  to  19 (60% ) i f  th e  p ro b a b le  f i r s t  d a ta  th e  egg -sac was 

p re p a re d  is  in fe r r e d  from  th e  re c o rd  o f a c tu a l  o b s e rv a tio n s  by us in g  

th e  17 day averag e  le n g th  o f  eg g -sa c  t r a n s p o r t *

F o r exam ple* specim en number 196 6 *1  was seen w ith  an eg g -sa c  on 

o n ly  fo u r  o ccas io n s  fro m  J u ly  11 to  J u ly  15* C e r t a in ly  she c a r r ie d  h e r  

e g g -sa c  f o r  a lo n g e r  le n g th  o f tim e  th a n  t h is *  The re c o rd  in d ic a te s  th a t  

she must have p re p a re d  h e r sac betw een 5 J u ly *  when she was seen w ith o u t  

one* and 11 J u ly *  when she was., f i r s t  seen w ith  h e r  sac* F u rth e rm o re , i t  

must have been t ra n s p o r te d  u n t i^  sometime a f t e r  15 J u ly *  bu t abandoned  

b e fo re  24 J u ly *  when she was a g a in  r e -s ig h te d  w ith o u t  a sac* Because th e  . 

a v e rag e  le n g th  o f  t im e  fe m a le s  c a r r ie d  t h e i r  eg g -sa cs  was 17 days ( d e t e r -
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mined fro m  th e  re c o rd  o f 19 s p id e rs  observed  w ith  new ly p rep ared  eg g -sacs  

and l a t e r  w ith  new ly emerged s p id e r l in g s ) ,  I  i n f e r  t h a t  specim en 1 96 6o l 

p ro b a b ly  p re p a re d  h e r  sac abo ut 6 J u ly  and* abandoned i t  about 22 Ju ly»

The re c o rd s  d e te rm in e d  in  a s im i la r  manner f o r  a l l  28 fem a le s  are  

sum m arized in  F ig *  3o The r e s u l t s  o f  t h is  a n a ly s is  agree  w ith  th o se  from  

th e  census su rve ys  t h a t  th e  p reponderance o f  eg g -sa cs  a re  formed by th e  

m id d le  o f J u ly .

A f t e r  7 J u ly  o n ly  seven fe m a le s  w ith o u t e g g -s a c s ’ a t  th e  tim e  'o f  

c a p tu re  were marked and re le a s e d  f o r  o b s e rv a t io n *  Three o f th ese  sub­

s e q u e n tly  p re p a re d  e g g -s a c s , one each by' 21 J u ly ,  28 J u ly ,  and a f t e r  4 

A ugust* The fo u r  re m a in in g  (37% ) were n e v e r observed w ith  egg -sacs  a l ­

though th e y  were observed  a t  r e g u la r  in t e r v a ls  a l l  d u r in g  th e  l a t t e r  

h a l f  o f  J u ly *  How ever, th e  s i m i l a r i t y  o f  t h e i r  re c o rd  t o  those fo u r  

specim ens numbers 7 0 , 7 5 , 1 2 5 , and 177., a l l  o f  which were observed to  

p re p a re  two eg g -s a c s  b e fo re  and a f t e r  an a p p ro x im a te ly  two week m id -J u ly  

i n t e r v a l ,  causes me t o  su s p ec t t h a t  th e y  v e ry  w e ll  may have a ls o *  T h is  

has been re p o r te d  as a n o t uncommon o cc u rre n ce  in  v a r io u s  s p e c ie s  o f  

w o lf  s p id e rs  ( V l i j m ,  e t  1963 and V l i jm  and R ic h t e r ,  1 9 6 6 )*

The v e ry  l a t e  e g g -s a c  f o r  specim en number 1 9 6 6 *3 2  I  b e l ie v e  to  be 

l i k e l y  a second sac p re p a re d  t h is  summer* I t s  d a te  o f p r e p a ra t io n  be­

tw een 4 and 12 August ag ree s  w ith  th e  observed d a te s  f o r  th e  c o n firm e d  

second sacs f o r  specim ens number 7 0 , 7 5 , 1 2 5 , and 177* A ls o , i t s  s m a ll 

s iz e  and s h r iv e le d  appearance seem c h a r a c t e r is t ic  o f th e  l a t e  summer sacs  

( V l i j m ,  1 9 6 3 )*  The sac was c o l le c t e d  and i t s  s iz e  measured as 4 *5  by 2 mm, 

I t  c o n ta in e d  onlÿ^ 17 eggs* T h is  compares c lo s e ly  to  th e  c o n s p ic u o u s ly  

abnorm al appearance o f  th e  second eg g -sac  t h a t  was c o l le c te d  f o r  specim en  

1 9 6 6 *7 0 *  T h is  was n e a r ly  r e c ta n g u la r  ( 5 x 4 x 3  mm) and s h r iv e le d  lo o k in g .
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w ith  23 e g g s . L a s t ly ,  I  have no o b s e rv a t io n  re c o rd  f o r  30 days From 

26 June t o  27 J u ly  f o r  specim en number 1 9 6 6 .3 2 ,  ample tim e  f o r  an eg g -  

sac t o  have been p rep a re d  and th e  brood t o  have emerged b e fo re  th e  p rep ­

a r a t io n  o f  th e  sac n o ted  on 12 A u gust.

S im i la r  c o n s id e ra t io n s  le a d  me to  suspect two p o s s ib le  broods f o r  

specim en number 1 9 6 6 .4 9 .

Seven fe m a le s  a re  suspected  o r known c e r t a in ly  to  have p rep ared  

two e g g -s a c s ; 10% o f  th e  70 in d iv id u a l l y  id e n t i f i e d  fem a le s  in  my s tu d y .  

Four (5 .7 %  o f th e  70 t o t a l  fe m a le s )  a re  d e f i n i t e l y  known t o  have p rep ared  

a second e g g -s a c . By com parison E n g e lh a rd t (1 9 6 4 )  re p o r ts  55% o f th e  fo u r  

Trochosa s p e c ie s  o f C e n tr a l  Europe to  p re p a re  a second eg g -sac  in  m id­

summer and V l i jm  and R ic h te r  (1 9 6 6  b ) observed t h a t  in  most cases £ .  

lu q u b r is  fe m a le s  p re p a re d  a second e g g -s a c  w ith in  a week a f t e r  th e  emer­

gence o f  t h e i r  f i r s t  b ro o d .

I I I .  PROGENY COUNTS

R e s u lts

I  c o l le c t e d  37 eg g -s a c s  f o r  e x a m in a tio n  between 13 J u ly  and 17  

A u g u s t, 1 9 6 6 , o u ts id e  th e  s tu d y  a re a  fro m  th e  p o r t io n  o f th e  la k e s h o re  

im m e d ia te ly  so u th  o f  th e  ro ck  j e t t y .  They were c o l le c te d  in  a p p ro x im a te ly  

e q u a l number f o r  th e  f i r s t  h a l f  o f  J u ly  ( 1 0 ) ,  th e  l a s t  h a l f  o f J u ly  ( 1 5 ) ,  

and th e  f i r s t  h a l f  o f  August ( 1 2 ) .  See T a b le  3 .  W ith  th e  e x c e p tio n  o f  

J u n e , I  b e l ie v e  th e  c o l le c t io n s  a re  s u i t a b ly  d is t r ib u t e d  in  tim e  t o  ade­

q u a te ly  sam ple any v a r ia t io n s  in  n a t a l i t y  r a te s  d u r in g  th e  summer.

T h i r t y - f o u r  o f  th e s e  sacs were exam ined t o  n o te  th e  number and 

s ta g e  o f  developm ent o f th e  s p id e r l in g s  c o n ta in e d  w i t h in .  These were 

c a te g o r iz e d  as o v a , d e u to v a , p re -nym phs , and nym phs.. The a r i th m e t ic
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TABLE 3

RECORD or PARDOSA GROENLANDICA EGG-SACS COLLECTED

Date Number Totals
(1966)

F irst Half faf July 7/13 10 10

Last Half of July 7/19 5
7/22 3
7/23 3
7/26 2
7/27 1
7/30 1 15

First Half of August 8/1 4
8/2 1
8/3 1
8/4 1
8/5 2
8/14 2
8/17 1 12

Fig. 4. Distribution of the numbers of progeny of 34 P. qroenlandica
egg-sacs collected between 13 July and 17 August , 1966. median = 89;
M e a n 90.
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a v e ra g e  o f  th e  c o n te n ts  o f  a l l  34 sacs was 90 s p id e r l in g s ;  th e  median^

9 1 ; range 17 t o  127 ( F ig *  4 ) ,

D is c u s s io n

The averag e  c o n te n t o f 90 s p id e r l in g s  is  c o n s id e ra b ly  fe w e r th an  

th e  numbers o f eggs Hackman (1 9 5 7 )  re p o r ts  f o r  T rochosa r u r ic o la o He 

exam ined a random sam ple o f 29 egg=sacs and noted  a range between 83 

and 256 w ith  a mean o f 176o

P e te rs e n  (1 9 5 0 )  has shown t h a t  th e r e  is  a p o s i t iv e  c o r r e la t io n  

betw een th e  number o f eggs and th e  le n g th  o f th e  c é p h a lo th o ra x  o f th e  

fem a le  in  v a r io u s  s p e c ie s  o f w o lf  s p id e rs »  T h is  is  no t adequate to  

e x p la in  th e  d i f f e r e n c e  betw een £_» q ro e n la n d ic a  and %» r u r ic o la » how ever, 

because th e y  compare to o  c lo s e ly  in  s iz e »

IV» SEASONAL VARIATION

R e s u lts

The number o f  s p id e r l in g s  in  th e  sample o f 34 sacs n o t ic e a b ly  

d e c lin e s  from  m id =Ju ly  t o  m id=Aygust (F ig »  5 )»  Ten sacs c o l le c te d  on

13 J u ly  had a mean o f  1 0 2 , a m edian o f 105 * and a range from  53 to  127»

The l a s t  te n  sacs c o l le c t e d  (b e tw ee n  1 <= 17 A u gust) had a mean o f 6 9 ,

a m edian o f 7 3 , and a range from  17 t o  103»

D is c u s s io n

I t  i s  in t e r e s t in g  t o  n o te  t h a t  a few  sacs o f s m a ll c o n te n t o c c u r-  

red  c o n s is te n t ly  d u r in g  th e  sam p lin g  p e rio d »  One would exp e c t a g r e a te r  

number o f  s m a lle r  sacs w ith  le s s  c o n te n t l a t e r  in  th e  summer because o f  

th e  g r e a t e r  p ro p o r t io n  o f  fe m a le s  p re p a r in g  sacs f o r  a second brood which
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r ig , 5, Comparison of the total egg-sac contents to the date collected 
for a random sample of 34 P̂, qroenlandica egg-sacs. The diagonal rep­
resents the approximate median with as many cases above as below the 
lin e .
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a re  c h a r a c t e r is t i c a l l y  s m a lle r  ( V l i jm *  e t  a l o 1963)o  I t  l a  le s s  obvious  

why s m a lle r  sacs would occur r e g u la r ly  th ro u g h o u t th e  summer<> In  some 

cases th e y  p ro b a b ly  r e s u l t  as a consequence o f th e  fe m a le 's  u n d ern o u rish »  

ment» B ris to w s  (1 9 3 9 )  has shown e x p e r im e n ta l ly  t h a t  th e  amount o f nour=  

ishm ent can in f lu e n c e  th e  fe c u n d ity  o f S e q e s tr ia  and Drassodes s p id e rs  

and I  t h in k  i t  n o t u n rea so n ab le  t o  make th e  same in fe re n c e  f o r  £» qroen»  

la n d ic a » In  a d d it io n *  s p id e rs  a re  known t o  s u f f e r  in fe s ta t io n s  o f en»  

d o p a r a s i t ic  namatods and t h is  c o u ld  be a f a c t o r  c o n tr ib u t in g  to  th e  reg=  

u la r  o cc u rre n ce  o f  s m a ll e g g -s a c s * a lth o u g h  I  made no e x a m in a tio n  f o r  

in fe s te d  s p id e rs  in  t h i s  p o p u la tio n »  C e r t a in ly *  a g e n e tic  v a r i a b i l i t y  

between in d iv id u a l  s p id e rs  must be a c o n t r ib u t in g  fa c to r» ' I  never n o tic e d  

in  any o f  th e  egg»sacs t h a t  I  exam ined any e v id en ce  o f p a r a s ite  la r v a e  

t h a t  c o u ld  have been re s p o n s ib le  f o r  th e  fe w e r  co n ten ts»

V» REALIZED REPRODUCTION

R e s u lts

The mean number o f progeny p e r egg»sac observed in  t h is  s tu d y  

was 90 s p id e r l in g s »

F o r th e  p e r io d  o f  maximum p o p u la t io n *  ro u g h ly  7 » 16 J u ly *  29% 

o f th e  observed a d u lt  fe m a le  p o p u la t io n  (2 7 4  ou t o f 935 fe m a le s ) were 

noted  w ith  a tta c h e d  egg»s@cs»

D is c u s s io n

Assuming t h a t  a l l  a d u lt  fem a le s  in  th e  p o p u la t io n  in  th e  course  

o f th e  summer w i l l  p re p a re  an egg»sac* th e n  th e  average number o f eggs 

p e r  sac would re p re s e n t  a r e a l iz e d  re p ro d u c tiv e  p o t e n t ia l  45 t im e s  (9 0  & 2 )
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th e  p re v io u s  a d u lt  p o p u la tio n ^

The a c tu a l  numbers o f  progeny f o r  th e  summer can be e s tim a te d  

as th e  p ro d u c t o f  th e  numbers o f fe m a le s  w ith  egg=sacs and th e  average  

sac c o n te n t .  The p o r t io n  o f th e  t o t a l  p o p u la t io n  t r a n s p o r t in g  egg -sacs  

can be c a lc u la te d  as th e  p ro d u c t o f th e  p e rc e n ta g e  w ith  eg g -sacs  (29%) 

and th e  ave rag e  t o t a l  p o p u la t io n  o f fe m a le  s p id e rs  (1 1 9 2 ) d u r in g  th e  

p e r io d  o f maximum p o p u la t io n  ta k e n  from  th e  d a ta  in  F ig ,  1 0 , T h is  c a l ­

c u la t io n  g iv e s  an a p p ro x im a te  number o f fe m a le s  t r a n s p o r t in g  eg g -sacs  

in  th e  s tu d y  a re a  as 3 4 6 ,

The c o rre s p o n d in g  e s t im a te  f o r  th e  p ro d u c tio n  o f progeny would 

be 3 1 p l4 0  (3 4 6  x 90 a v g , s p id e r l in g s  p e r egg s a c ) .  T h is  would re p re s e n t  

a crude b i r t h  r a t e  d u r in g  t h is  p e r io d  15 t im e s  g r e a te r  th a n  th e  t o t a l  

a d u lt  p o p u la t io n . Assuming t h a t  a l l  a d u lt  fem a le s  in  th e  cou rse  o f th e  

summer w i l l  p re p a re  an egg -sacp  th e  an n u a l p ro d u c tio n  o f eggs would be 

a p p ro x im a te ly  1 0 0 *0 0 0  f o r  th e  p o p u la t io n  in  th e  s tudy  a re a . T a k in g  th e  

maximum p o p u la t io n  f o r  th e  a re a  as a p p ro x im a te ly  2 *0 0 0  s p id e r s ,  100 *000  

eggs re p re s e n ts  a r e a l iz e d  re p ro d u c tiv e  p o t e n t ia l  50 tim e s  th e  p re v io u s  

a d u lt  p o p u la t io n .
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CHAPTER V

MORTALITY AND/OR DISAPPEARANCE RATE 

I .  AS SPIDERLINGS

R e s u lts

Not a l l  th e  c o n te n ts  o f each sac In  th e  sam ple o f  34 examined  

showed an e q u a l degree  o f d eve lo pm ent* Seven sacs c o n ta in e d  eggs which  

were n o t ic e a b ly  d ry  and hard  o r  c o u ld  be c o n s id e re d  n o n v ia b le  because th e y  

showed no change w h ile  th e  re m a in in g  c o n te n ts  had developed  t o  e i t h e r  

p re  «nymphs o r nymphs«=K=>two o r th re e  s ta g e s  more d eve lo p ed * However, in  

th r e e  o f  th e s e  s a c s , o n ly  a s in g le  n e n v ia b le  egg was n o ted * On# o f th e  

re m a in in g  sacs had th r e e  n e n v ia b le  eggsg one, f iv e ?  one , te n ;  and one, t h i r =  

te e n *  Only th e  l a t t e r  tw o sacs re p re s e n te d  any c o n s id e ra b le  p ro p o rt io n  

o f undeveloped egg s; 21% and 1 6 ^ , r e s p e c t iv e ly *  In  n e i t h e r  o f th e s e ,  

n o r any o f  th e  re m a in in g  egg=sacs exam ined , d id  I  n o t ic e  any ev id en ce  o f 

i n t e r n a l  sac p a r a s ite s *

I  have observed  o r suspected  th re e  fe m a le s  to  have consumed por=  

t io n s  o f  th e  c o n te n ts  o f  t h e i r  egg«sacs* One specim en , number 1 9 6 5 *0 ,  

was c o l le c t e d  on 1 J u ly ,  1965* T w a n ty « th re e  days l a t e r  d u r in g  th e  

a fte rn o o n  she l a id  h e r  eggs and p re p a re d  an e g g -s a c * T h is  was noted  to  

be c o n s p ic u o u s ly  s m a lle r  and more f l a t t e n e d ,  o n ly  about 2 mm in  g r e a te s t  

th ic k n e s s ,  th a n  a norm al e g g -s a c * The fo l lo w in g  m o rn in g , 27 J u ly ,  1 9 5 5 , 

th e  s p id e r  had sucked o u t th e  c o n te n ts  o f th e  eg g -sac  and was observed  

g ra s p in g  i t s  s h r iv e le d ,  b la c k  rem nant in  h e r c h e lic e r a e *  She had been  

fe d  o n ly  o n c e , 13 days e a r l i e r  d u rin g  h e r  27 day co n fin em en t*

T h is  was th e  p o s s ib le  f a t e  o f  th e  c o n te n ts  o f th e  egg -sac  p re ­

p ared  by specim en 1 9 6 1 *1  b u t i f  so th e  e n t i r e  c o n te n ts  were n o t con­

sumed* T h is  specim en was c o l le c t e d  on 26 Ju n e , 1961* Four days l a t e r  

she was no ted  t r a n s p o r t in g  a new ly p re p a re d  e g g -s a c * T h is  she tra n s p o r te d
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a tta c h e d  t o  h e r s p in n e re ts  in  an a p p a r e n t ly  norm al manner f o r  th e  n ex t  

22 days* On th e  m orning o f 17  J u ly ,  1 9 6 1 , th e  s u r fa c e  o f t h is  egg -sac  

was f i r s t  no ted  t o  be w r in k le d  as though th e  sac had begun t o  d ry  ou t 

and s h r iv e l *  I  su sp ect now t h a t  th e  s p id e r  had sucked out some o f  i t s  

c o n te n ts  even though she had consumed a d ip te r a n  g iv e n  h e r Ju s t th e  day 

b e fo re *  S ix  days l a t e r ,  23 J u ly ,  1 9 6 1 , th e  sac was noted t o  be co n s id =  

e r a b ly  more w r in k le d  and deform ed in d ic a t in g  a p o s s ib ly  second fe e d in g  

on th e  s a c 's  c o n te n ts *  She had l a s t  been fe d  f i v e  days p re v io u s  to  t h is  

and a d ip te r a n  g iv e n  t o  h e r  t h a t  same day was consumed by th e  fo llo w in g  

m orning* On 31 J u ly ,  1 9 6 1 , she was noted  to  be g ra s p in g  th e  sac between  

h e r c h e lic e r a e  w hich c o n tin u e d  t o  be h e r  mode o f t ra n s p o r t  f o r  th e  n e x t  

th re e  days u n t i l  on 4 A u g u st, 1 9 6 1 , th e  sac was observed unattended  a t  

th e  bottom  o f  th e  c o n ta in e r  and was removed*

The egg=>sac f o r  1 9 6 1 *1 0  was found s i m i l a r ly  u n a tten d e d  on 16 J u ly ,  

1 9 6 1 , f i f t e e n  days a f t e r  i t s  p re p a ra t io n *  By i t s  s h r iv e le d  ap p earan ce , 

n o t n o ted  th e  p re v io u s  d a y , I  su sp ect i t  t o  have a ls o  been sucked^out*

I  in v e s t ig a te d  th e  numbers o f  s p id e r l in g s  c a r r ie d  by tw e lv e  d i f ­

f e r e n t  fe m a le s  c o l le c te d  betw een 19 J u ly  and 14 A u gust, 1966* The median  

number o f  s p id e r l in g s  was 7 0 , th e  mean was 6 7 , and th e  range o f th e  sample 

from  17 to  115* I  re c o rd e d  th e  s iz e s  o f s ix  o f th e  fe m a le s * A l l  measured 

1 *0  o r  1 *1  c e n tim e te rs  in  t o t a l  le n g th  w ith  th e  le n g th  o f th e  abdomen 

e i t h e r  0 *5  o r 0 *6  c e n t im e te rs *  These s ix  In d iv id u a ls  o f n e a r ly  e q u a l 

s iz e  had an a r i th m e t ic  ave rag e  o f 69 s p id e r l in g s  w ith  a range from  44 to  

1 0 1 *

A lth o u g h  i t  is  no t p o s s ib le  t o  d e te rm in e  how many s p id e r l in g s  may 

have dropped o f f  b e fo re  th e  c a p tu re  o f th e  fe m a le , I  d id  c a p tu re  two f e ­

m ales w ith  s p id e r l in g s  c l in g in g  to  t h e i r  backs and w ith  t h e i r  egg -sacs
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© t i l l  a t ta c h e d  t o  t h e i r  s p in n e re ts *  On th e s e  occas ions  I  know t h a t  t h e i r  

broods must have J u s t s ta r te d  t o  emerge and th e  l ik e l ih o o d  o f t h e i r  hav ing  

a lr e a d y  l o s t  some s p id e r l in g s  t o  be c o rre s p o n d in g ly  s l ig h t *  One fem ale  

had 74 s p id e r l in g s  and th e  o th e r  54 * The a r i th m e t ic  average o f th e  two  

broods i s  64*

D is c u s s io n

The t o t a l  number o f n e n v ia b le  eggs noted  was 34 in  th e  seven dif=» 

f e r e n t  e g g -s a c s * T h is  c o n s t i tu te d  1*1% o f th e  3072 t o t a l  c o n te n ts  o f a l l  

eg g -sa cs  exam ined* Because I  exam ined o n ly  two sacs in  which th e  con­

te n ts  had develo ped  t o  th e  nymphal stagey I  am unab le  to  d e te rm in e  th e  

p e rc e n ta g e  o f a r r e s te d  developm ent t h a t  m ig h t occur a t  succeed ing  s ta g e s *  

m o r t a l i t y  r a t e  o f th e  young w ith in  th e  eg g -sac  appears v e ry  low *

V lijm j>  j i^  a l o (1 9 6 3 )  has re p o r te d  t h a t  fem a le s  k e p t in  is o la t io n  

in  th e  la b o r a to r y  e v e n tu a l ly  l a i d  u n f e r t i l i z e d  eggs and p rep ared  an eg g -  

sac w h ic h , how ever, in  due tim e  was s u c k e d -o u t o r abandoned* The i n c i ­

dences I  have no ted  f o r  specim ens numbers 1 9 6 1 *1 , 1 9 6 1 *1 0 , and 1965*8  

would ap p ear t o  be in  agreem ent w ith  V l i jm ”s o b s e rv a t io n *  A lthough  I  

can ® t be c e r t a in  t h a t  th e  s p id e rs  h a d n 't  mated b e fo re  t h e i r  c a p t i v i t y ,  

i t  seems u n l ik e ly  In  v ie w  o f  V l i jm 's  f u r t h e r  r e p o r t  th a t  e g g - la y in g  . 

n o rm a lly  occurs  v e ry  q u ic k ly  a f t e r  m a tin g * I t  was 23 days a f t e r  h e r  

c a p tu re  b e fo re  specim en 1 9 6 5 *8  l a i d  h e r  eggs and fo u rs  days a f t e r  t h e i r  

c a p tu re  b e fo re  specim ens 1 9 6 1 *1  and 1 9 6 1 *1 0  d id *  N e ith e r  doss i t  seem 

l i k e l y  t h a t  th e  eggs were d e s tro y e d  due to - th e  s p id e r 's  hunger* Specimen  

1 9 6 1 *1  had e a te n  J u s t th e  day b e fo re  th e  eg g -sa c  was f i r s t  no ted  to  be 

a l i t t l e  w r in k le d  on 17 J u ly ,  1961* In  a l l ,  she a te  a t o t a l  -o f e ig h t  

t im e s  d u r in g  th e  24 days she c a r r ie d  h e r  e g g -s a c * Specimen 1 9 6 1 *1 0  had
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been fe d  fo u r  tim e s  in  th e  e ig h t  days p re v io u s  t o  abandoning h e r eg g -  

s a c , The l a s t  tim e  «ras th e  day b e fo re  th e  e g g -sa c  was s u c k e d -o u t. Spec­

imen 1 9 6 5 ,6  a te  o n ly  once, 12 days b e fo re  she p re p a re d  h e r e g g -s a c , which  

she sucked o u t by th e  n e x t d ay .

By co m p a riso n , specim en 1 9 6 5 ,5  was c o l le c te d  t r a n s p o r t in g  an eg g -  

sac and had s p id e r l in g s  s u c c e s s fu l ly  em erge , y e t  went a minimum o f 22 

days w ith o u t  e a t in g .

T h ere  i s  a d i s t i n c t  d i f f e r e n c e  between th e  numbers o f eggs in  th e  

eg g -sa c  and th e  number o f  s p id e r l in g s  which th e  fem ale  t ra n s p o r ts  c l in g ­

in g  t o  h e r  abdomen, A com parison  o f th e  m ed ians, as th e  more co n serva­

t i v e  d i f f e r e n c e ,  in d ic a te s  21,3%  fe w e r  s p id e r l in g s  a re  c a r r ie d  by th e  f e ­

male th a n  th e  number o f  eggs c o n ta in e d  in  th e  e g g -s a c .

A lth o u g h  th e s e  f ig u r e s  do n o t a l lo w  f o r  th e  numbers o f s p id e r l in g s  

w hich may have been d is lo d g e d  by t h e i r  m o th e r 's  movements b e fo re  th e y  

were c o l le c t e d ,  th e y  compare c lo s e ly  to  th e  ave rag e  o f th e  two fem ales  

which I  c o l le c te d  t r a n s p o r t in g  s p id e r l in g s  w hich had Just emerged from  

th e  sac w hich were s t i l l  a t ta c h e d .

I t  i s  im p o rta n t t o  a ls o  c o n s id e r  th e  s iz e  o f th e  m other in  com­

p a r is o n  to  th e  numbers o f s p id e r l in g s  t r a n s p o r te d ,  r e a l i z in g  t h a t  a la r g e r  

s p id e r  c o u ld  re a s o n a b ly  be exp e c te d  t o  c a r r y  more s p id e r l in g s .  The sample  

o f  s ix  fe m a le s  measured in d ic a te d  a v e ry  s m a ll v a r ia t io n  (a p p ro x im a te ly  

1 mm) in  t o t a l  le n g th .  The a r i th m e t ic  ave rag e  o f th e  number o f  S p id e r ­

l in g s  t ra n s p o r te d  by th e  sam ple was 70 w hich ag rees  c lo s e ly  to  th e  ave rag e  

( 6 7 )  o f  th e  t o t a l  sam p le , I  co n c lu d e  th e r e f o r e  t h a t  th e  v a r ia t io n  in  s iz e  

o f  th e  fe m a le s  in  th e  p o p u la t io n  is  in s i g n i f i c a n t  as a f a c t o r  d e te rm in in g  

th e  number o f  s p id e r l in g s  t r a n s p o r te d .

In  a l l  th e s e  com parisons th e  ave rag e  number o f t ra n s p o r te d  s p id e r l in g s
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i s  d i s t i n c t l y  le s s  th a n  th e  number o f eggs c o n ta in e d  on th e  average in  

th e  egg -saco  I  doubt t h a t  th e  d e c lin e  in  numbers is  because o f th e  fe =  

m ale consuming any o f  h e r  o f f s p r in g ,  a t  l e a s t  I  d i d n ' t  see th e  s l ig h t e s t  

such in c l in a t i o n  on th e  one o cc as io n  in  which I  have been a b le  t o  observe  

th e  fe m a le 's  r e a c t io n s  to  h e r  em erg ing  brood* R a th e r I  f e e l  t h a t  i t  is  

l i k e l y  t h a t  some s p id e r l in g s  n e v e r a re  a b le  to  a t ta c h  them selves  t o  th e  

m other* T h is  i s  n o t n e c e s s a r i ly  f a t a l  to  th e  s p id e r l in g s ,  th o u g h , as 

th e  m other g iv e s  a b s o lu te ly  no c a re  t o  th e  young she is  t r a n s p o r t in g  ex=. 

c e p t p o s s ib ly  i n d i r e c t l y  as she a d ju s ts  h e r  p o s it io n  d u rin g  th e  day to  

th e  chang ing  l i g h t  o f  th e  sun and th e  te m p e ra tu re  and h u m id ity  o f th e  

a i r *

I I *  PREDATION

R e s u lts

Unexpected p re d a to rs  o f Pardosa q ro e n la n d ic a  were shrews* I  

have w itn ess ed  a shrew  a c t u a l ly  g ra s p in g  a £_* q ro e n la n d ic a  in  i t s  mouth 

in  th e  n o r th  p o in t  p i t f a l l  t r a p  a t  2 l i2 5  on 20 J u ly ,  1966* A lthough  th e  

shrew  escaped when I  a tte m p te d  to  remove i t ,  I  am c e r t a in  by i t s  appear™  

a n c e , s i z e ,  and c o lo r a t io n  t h a t  i t  was Sorex v e q ra n s * I  know th e s e  d e f ­

i n i t e l y  o ccur in  th e  s tu d y  s i t e  because on th e  m orning o f 8 J u ly ,  1 96 7 ,

I  found a dead S orex vaq rans  in  th e  so u th  m idbeach p i t f a l l  where i t  had 

been tra p p e d  th e  p re v io u s  n ig h t *  T h is  s p e c im en 's  gut was exam ined f o r  

e v id e n c e s  o f  £_* q ro e n la n d ic a  b u t n o th in g  was noted  as i t s  stomach and 

th e  f i r s t  p a r t  o f i t s  s m a ll in t e s t in e  were em pty* What c o n te n ts  rem ained  

were to o  d is in te g r a te d  to  be re c o g n iz a b le *  In  v iew  o f th e  known ra p id  

m etab o lism  o f th e s e  c r e a tu r e s  I  su sp ect t h a t  i t  had consumed a l l  s p id e rs
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t h a t  had p r e v io u s ly  F a l le n  in t o  th e  p i t f a l l  th e n  s ta rv e d  to  d ea th  when 

i t  uuas u n ab le  t o  escape I t s e l f  o

A m a jo r p re d a to r  o f  P ardosa q ro e n la n d ic a  is  th e  d ig g e r  wasp A n o p liu s  

Ith a c a »  Banks (P o m p ilid a e )»  T h is  c o n c lu s io n  i s  based on re p e a te d  ob serva ­

t io n s  d u r in g  th e  summers o f 1954 to  1965 o f th e s e  wasps g ra s p in g  2» qroen ­

la n d ic a  v ic t im s  t o  t r a n s p o r t  t o  t h e i r  burrow s a lo n g  th e  la k e s h o re » I  

f i r s t  no ted  t h is  a t  m idday on 4 A u g u st, 1 9 6 4 , when I  chanced t o  n o t ic e  a 

wasp d ra g g in g  a £« q ro e n la n d ic a  among and o v e r th e  ro c k s * The s p id e r  ap­

peared  c o m p le te ly  im m ob ile  and made no r e s is ta n c e  w h ile  I  watched i t  b e in g  

t ra n s p o r te d  a d is ta n c e  o f a p p ro x im a te ly  two f e e t *  On one occasion  th e  

wasp l e f t  th e  s p id e r  w h ile  i t  f le w  ahead in  a c i r c u l a r  ro u te  a p p e a rin g  to  

r e c o n n o ite r  so as t o  o r ie n t  i t s e l f  w ith  i t s  d e s t in a t io n *  The wasp th en  

re c o v e re d  th e  s p id e r  a f t e r  a p p e a rin g  to  make a sea rch  t o  lo c a te  i t *  The 

d e s t in a t io n  proved t o  be a burrow  e x c ava ted  under a f l a t  rock  beneath  which  

th e  wasp d is a p p e a re d  w ith  i t s  v ic t im *  I  th en  covered  th e  rock  w ith  a n e t ­

t i n g ,  a n c h o rin g  th e  edges w ith  ro c k s , and proceeded t o  a w a it  th e  reapp earance  

o f  th e  wasp* T h is  o c c u rre d  a f t e r  an in t e r v a l  o f between f iv e  to  te n  m in­

u te s  b u t th e  wasp Im m e d ia te ly  d is a p p e a re d  a g a in  under th e  ro c k * A f t e r  

w a it in g  a n o th e r  f i v e  m in u te s , I  began t o  remove th e  s m a lle r  rocks from  

under th e  n e t  in  an a tte m p t t o  d ig  ou t th e  wasp and s p id e r *  A f t e r  th e  

s u rro u n d in g  ro cks  and d i r t  were removed in  a c i r c l e  a p p ro x im a te ly  e ig h t  

in c h e s  in  d ia m e te r  and to  a d ep th  o f abo ut tw o in c h e s , th e  wasp emerged 

from  th e  d i r t  a t  th e  bottom  o f  th e  e x c a v a tio n  —  no d is t in g u is h a b le  b u r­

row e n tra n c e  was a p p a re n t —  and was e v n tu a l ly  c a p tu re d  in  th e  e n c lo s in g  

n e t*  From t h i s  th e  wasp was t r a n s f e r r e d  t o  a c o l le c t in g  b o t t le  and p re ­

s e rv e d  in  e th e n o lo  I t  was s u b s e q u e n tly  i d e n t i f i e d  by p ro fe s s o r  H* Evans, 

o f th e  Museum o f C o m p ara tive  Z o o lo g y , H a rv a rd  U n iv e r s ity *
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F u r th e r  e x c a v a t io n  o f  th e  s o f t ,  m o iâ t d i r t  betw een th e  rocks un-=> 

co v ered  a t o t a l  o f  f i v e  q ro e n la n d lc a . A lth o u g h  th e  s p id e rs  were a l iv e  

o n ly  one made any a c t iv e  e f f o r t  t o  e s c a p e , th e  o th e rs  moving t h e i r  le g s  

v e ry  l e t h a r a g ic a l ly »  C lose  e x a m in a tio n  re v e a le d  an o v a l w h ite  egg a t ta c h ­

ed on th e  l e f t  s id e  o f th e  abdomen n e a r th e  a n t e r io r  m arg in  o f th re e  o f 

th e  s p id e rs »  F u r th e r  d ig g in g  uncovered th e  a p p a re n t rem ains o f d i s in t e ­

g ra te d  s p id e rs  such as ca ra p aces  and le g  segments» These and th e  o th e r  

s p id e rs  were c o l le c t e d  in  s e p a ra te  b o t t le  w ith  a s m a ll amount o f s o i l  f o r  

f u r t h e r  e x a m in a tio n »

Two days l a t e r  th e  a tta c h e d  egg on one o f  th ese  s p id e rs  appeared  

w ith e re d »  The s p id e r  i t s e l f  was a p p a re n t ly  norm al» Three  days l a t e r  th e  

egg c o u ld  n o t be d e te c te d »  T h ere  was no a p p a re n t d i f f e r e n c e  In  th e  s p id e r  

and i t  appeared  t o  behave n o rm a lly  f o r  fo u r  more days when i t  was th en  

p re s e rv e d  in  e th a n o l»

The second s p id e r  when exam ined two days a f t e r  i t s  c a p tu re  d id  no t 

respond b u t no n o t ic e a b le  developm ent o f th e  wasp egg occurred»

The t h i r d  s p id e r  when exam ined th e  second day a f t e r  i t s  c a p tu re  

a ls o  was a l iv e  b u t a w h ite  c o lo re d  la r v a  had emerged from  th e  egg and 

e n la rg e d  t o  a s iz e  o f 3 o r  4 mm in  le n g th  by 1 mm in  d iam ete r»  I t  r e ­

mained a tta c h e d  t o  th e  same lo c a t io n  on th e  f r o n t  l e f t  s id e  o f th e  s p i ­

d e r 's  abdomen» Three  days l a t e r  (9  A u g u st, 1 9 6 4 ) th e  la r v a  had consumed 

th e  s p id e r 's  abdomen and e n la rg e d  t o  about 10 mm in  le n g th  by 4 mm in  d i ­

a m e te r . I t s  c o lo r  was a ls o  n o t ic e a b ly  d a rk e r»  On 10 A u gust, 1 9 6 4 , a 

second s p id e r  c a rc a s s  was p la c e d  in  th e  c o n ta in e r  bu t was ig n o red  as th e  

l a r v a  l a t e r  t h a t  day was observed  t o  have commenced s p in n in g  a cocoon in  

p r e p a r a t io n  t o  pua te»  T h is  was com pleted  by th e  f o l lw in g  day» I  k e p t . 

t h i s  cocoon in  i t s  c o n ta in e r  u n t i l  th e  n e x t s p r in g  in  hopes t h a t  th e  a d u lt

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



67

m ig h t emerge b u t a p p a re n t ly  th e  pupa succumbed as no f u r t h e r  developm ents  

o ccu rred »

I  was a b le  t o  e s t a b l is h  f u r t h e r  d e t a i ls  o f th e  n a tu re  o f t h is  w asp / 

s p id e r  r e la t io n s h ip  on th e  o c c a s io n  o f my second o b s e rv a tio n  on 31 J u ly ,  

1965» On t h i s  d a te  I  n o t ic e d  a d ig g e r  wasp d ra g g in g  a fem a le  jPo oroen^  

la n d ic a  a lo n g  th e  la k e s h o re »  T h is  was accom plished  by th e  wasp g ra s p in g  

th e  s p id e r  w ith  i t s  m an d ib les  and d ra g g in g  th e  s p id e r  backwards o ve r and 

among th e  rocks» A t in t e r v a ls  o f e v e ry  one o r  tw o m in u tes  th e  wasp would 

r e le a s e " i t s  p re y  and f l y  away a p p a re n t ly  re c o n n o ite r in g  i t s  ro u te  as i t  

f le w  from  ro c k  t o  ro c k  a lo n g  th e  la k e s h o re  o r in  a cou p le  o f f i v e  to  

s ix  f e e t  c i r c le s  around i t s  v ic t im ^  each tim e  r e tu r n in g  to  reg ras p  i t s  

v ic t im  and c o n tin u e  i t s  Journey» AlsOp th e  wasp was observed to  l i e  on 

i t s  s id e  on th e  upper s u r fa c e  o f  th e  ro cks  and rub i t s  h in d  le g s  to g e th e r  

s e v e r a l  t im e s  and r e p e a te d ly  f l i c k  i t s  w ings in  a nervous fa s h io n »

When th e  march was resumed th e  ro u te  was c o n tin u e d  alw ays in  a

n e a r ly  s t r a ig h t  l i n e  a lo n g  th e  beach c r e s t  t o  th e  lo c a t io n  o f th e  con= 

c e a le d  burrow» Upon a r r i v a l  th e  wasp c lam bered  around in  a s m a ll c i r c l e

b e fo re  g ra s p in g  th e  s p id e r  t o  p u l l  I t  underground ben eath  th e  c o n c e a lin g

rock»

F o r th e  n e x t 20 m in u te s  I  observed  th e  e n tra n c e  c o n tin u o u s ly  f o r  

th e  em ergence o f  th e  wasp b e fo re  c o v e r in g  th e  lo c a t io n  w ith  a mesh n e t  

as b e fo re »  On r e tu r n in g  a p p ro x im a te ly  4-5 m in u tes  l a t e r  th e  wasp was ob= 

se rv e d  c ra w lin g  u n d ern ea th  th e  n e t t in g  and i t  was th e n  s u c c e s s fu lly  t ra n s =  

f e r r e d  t o  a c o l l e c t in g  b o t t le »

The lo c a t io n  o f  th e  burrow  was f ix e d  'and t h a t  same a fte rn o o n  I  

began th e  e x c a v a t io n  o f  th e  burrow» T h is  had been p re p a re d  in  a lo c a t io n  

d is t a n t  enough from  th e  w a te r 's  edge t o  have a llo w e d  s o i l  to  accum ulate
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among th e  b e a c h fro n t rocks» In c lu d e d  in  th e  s o i l  a t  t h is  p a r t ic u la r  lo =  

c a t io n  were a number o f c h a rc o a l p a r t ic le s  from  th e  brush burned here  th e  

p re v io u s  autumn» The s o i l  was damp b u t w ith  no v i s i b le  m o is tu re»  The 

s o i l  was removed by b ru s h in g  away th e  upperm ost la y e r s  l i t t l e  by l i t t l e  

in  a s ix  in c h  c i r c l e  s u rro u n d in g  th e  burrow  e n tra n c e »  At a dep th  o f about 

o n e = a n d = o n e°h a lf in c h e s  a fe m a le  s p id e r  was uncovered b u r le d  in  m o is t 

s o i l  b en eath  two ro cks  d i r e c t l y  b en ea th  th e  lo c a t io n  where th e  wasp o r ig =  

i n a l l y  d isap p eared »  The s p id e r  was a l iv e  and a c t iv e  and a tte m p ted  to  

escape when uncovered* A w h ite  egg was n o t ic e d  a tta c h e d  to  th e  f r o n t  

l e f t  d o r s o - la t e r a l  m arg in  o f th e  abdomen.

A d d it io n a l  d ig g in g  e x c a v a te d  a second s p id e r ,  a J u v e n i le ,  a ls o  

a l iv e  b u t im m ob ile  e x c e p t f o r  an o c c a s io n a l tw itc h in g  in  th e  fo r e le g s  

which w ith  th e  o th e r  appendages were drawn a lo n g s id e  th e  body. I t  a ls o  

had a egg a t ta c h e d  in  th e  same id e n t ic a l  lo c a t io n  on th e  abdomen». No 

f u r t h e r  s p id e rs  were re c o v e re d .

The s p id e rs  re c o v e re d  were p la c e  w ith  some o f th e  s o i l  and ch ar=  

c o a l p a r t ic le s  in  a s m a ll capped b o t t le  f o r  subsequent la b o r a to r y  ex«  

a m in a tio n »

The n e x t day b o th  s p id e rs  were observed  t o  be a p p a re n t ly  n o rm a lly  

a c t iv e  and sought to  a v o id  th e  g rasp  o f th e  tw e e z e rs  when exam ined.

No o b s e rv a t io n s  were made f o r  th e  n e x t tw o days bu t on 3 A u gust, 

1 9 6 5 , b o th  p a r a s i t iz e d  s p id e r  were d ead . What appeared  to  be a la r v a  

was seen a t ta c h e d  t o  th e  s id e  o f  th e  l a r g e r  s p id e r  a t  th e  lo c a t io n  p re ­

v io u s ly  n o ted  f o r  th e  eg g . The s m a lle r  s p id e r  showed e ro s io n  o f th e  exo­

s k e le to n  a t  th e  c o rre s p o n d in g  lo c a t io n  bu t th e  la r v a  i t s e l f  was n o t ob­

served »

Two days l a t e r  th e  la r v a ,w a s  s t i l l  a t ta c h e d  a t  th e  same lo c a t io n
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on th e  la r g e  s p id e r 's  abdomen b u t n o t a p p a re n t ly  g row ing* The s p id e r  

i t s e l f  rem ained  i n t a c t *  The s m a ll s p id e r  appeared  to  be decom posing, 

h o w ever, and as no la r v e  was d is t in g u is h a b le  i t  was p re s e rv e d  in  e th a n o l*

The la r g e r  s p id e r  s ix  days l a t e r  had reached  th e  same s t a te  and

had t o  be d is c a rd e d *  T h is  was e le v e n  days a f t e r  i t  f i r s t  had been c o l=  

le c te d o  No e v id e n c e  o f  th e  wasp larva was n o t ic e a b le  by t h is  tim e  and 

as f a r  as I  c o u ld  t e l l  th e r e  had been no subsequent developm ent*

The b e h a v io r  o f  th e  wasp in  t r a n s p o r t in g  i t s  v ic t im  was in v e s ti-»  

g ated  f u r t h e r  on th r e e  subsequent o p p o r tu n it ie s  on 16 and 17 A u gust,

1965* On th e s e  o ccas io n s  c a r e f u l  m easurem ents o f th e  d is ta n c e ,  d i r e c t io n ,  

and tim e  were no ted  f o r  th e  w asp 's  ro u te  in  t ra n s p o r t in g  i t s  v ic t im *

These a re  re c o rd e d  in  F ig s *  6 ,  7 ,  and 0* The s t r a ig h t  l i n e  ro u te s  th e  

wasps fo llo w e d  a re  n o te w o rth y * The wasps m a in ta in e d  th e s e  by c la m b e rin g  

up and down th e  s id e s  o f  ro cks  in  th e  ro u te  o f march r a t h e r  th an  see k in g  

what would seem t o  be a le s s  s tre n u o u s  p a th  among them * The wasps com= 

monly would move backwards a lo n g  i t s  ro u te  p u l l in g  th e  s p id e r ,  grasped  

fay i t s  m a n d ib le s , beh ind  i t *  On tw o o f  th e s e  occasions th e  ro u te  p ro ­

ceeded f o r  a d is ta n c e  o f  7-  ̂ and 15 f e e t  o v e r w a te r*  T h is  was accomp­

l is h e d  by th e  wasp f l y i n g  and d ra g g in g  th e  s p id e r  a long  th e  s u r fa c e *

F ly in g  to  t r a n s p o r t  a  v ic t im  was a ls o  observed f o r  about one t o  two f e e t  

d is ta n c e  o f a p re v io u s  p o r t io n  o f  th e  w asp 's  ro u te  over th e  rocks*

The e f f o r t  e x e r te d  by th e  wasps in  t h e i r  ta s k  is  im p re s s iv e *  The 

lo n g e s t  observed  ro u te  was m easured t o  be a p p ro x im a te ly  111 f e e t  and t h is  

does n o t acco u n t f o r  th e  d is ta n c e  t ra v e r s e d  b e fo re  th e  o b s e rv a tio n s  began 

n o r for th e  v e r t i c a l  d is ta n c e  in v o lv e d  in  c la m b e rin g  up and down th e  s id e s  

of th e  ro cks  a lo n g  th e  r o u te *  The wasp com pleted  i t s  ta s k  in  9^ m in u te s *

Fu r t h e r  e v id e n c e  o f  th e  im p re s s iv e  e f f o r t  e x e r te d  i s  in  a com parison

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



N
70

+ 12:51 Released spider. Circled on 
 ̂ ground.

.+ 12:52 Flew south and returned

—« p i 2 :5 6  C ir c le d  on ground. 
4  ̂ F law  to  c r e s t  and re tu rn e d

/

Cre%& of Rock Jetty

/
/

+
' ' +  Circled on ground.
+ 12:59 Arrived at burrow.

Fig. 6. Observed route of digger wasp, Anoplius ithaca. dragging 
an immature £ . qroenlandica. 16 August, 1965. Total observed distance 
111 fea t. Scale: 1 inch # 16 feat.
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+ 18*58
Flew circle .

\  \
\̂ '+ Circled on ground

19*02

'-r-^ lrcled  on ground 
i  Flew to crest and r
I
I

Circled on ground.
I

y  C L  _
CreSF «irpSkjSfi  ̂ +'Flëw*circîe.

V Circled on ground.
Flew c irc le .

"19*31 Arrived at burrow.

Fig, 7. Observed route of digger wasp, Anoplius ithaca. dragging 
gravid female £_. qroenlandica. 16 August, 1965. Total observed 
distance = 53 fee t. Scale* 1 inch =16 feet. Flight over water 
indicates the wasp Is orienting to something besides the water's 
edge.
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N

+ 12*41  Paused

+ 1 2 *4 5  C ir c le d  on ground
I

if. C i r c le d  on g roun d .

+ 12 *4 9  F lew  a p p ro x . 1 Foo t 
/  so u th  and r e tu r n e d .

1 2 :4 9  C ir c le d  on g roun d . 
•+ 'r ie w  sou th  a p p ro x . 1 ro o t  and
I re tu rn e d .

C ir c le d  on grounds yrr^ .
F lew  to  c r e s t  a n d f /  
r e tu r n e d .
Ccsjt jsS But** ---   rr— CTrc rçTed on ground, 

ed on ground. 
A rr iv e d  a t  burrow .

F ig .  B . Observed ro u te  o f  d ig g e r  w asp, A n o p liu s  i t h a c a . d ra g g in g  
an im m ature P̂ . Q ro e n la n d ic a .  17 A u g u st, 1 9 6 5 . T o ta l  observed d is ­
ta n c e  = 76 f e e t .  S c a le :  1 in c h  *  16 f e e t .
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o f th e  w e ig h t o f th e  s p id e r  and wasp. These w e ig h ts  had been d eterm in ed  

on a p re v io u s  o ccas io n  f o r  th e  specim ens c o l le c te d  31 J u ly ,  1 9 6 5 , one o f 

which was a la r g e  fem a le  s p id e r  w ith  a tta c h e d  egg which had been uncovered  

in  e x c a v a t in g  th e  wasp burrow  on th a t  d a te .  The day fo l lo w in g  th e  s p i ­

d e r 's  c a p tu re  i t  was weighed on a F is h e r  a n a ly t i c a l  b a lan ce  and measured  

as 8 3 ,5  m il l ig r a m s .  The wasp th a t  had been c a p tu re d  em erging from  th a t  

burrow  w eighed 2 5 ,0  m il l ig r a m s ,  o n e - th ir d  as much.

A n o th er a s p e c t o f th e  w asp 's b e h a v io r  m e r it in g  c o n s id e ra t io n  is  

th e  manner o f i t s  lo c a t in g  and re c o g n iz in g  i t s  v ic t im s ,  I  have noted  sev­

e r a l  p e r t in e n t  o b s e rv a t io n s . These wasps a re  most commonly observed f l y ­

in g  e r r a t i c a l l y  back and f o r t h  a lo n g  th e  la k e f r o n t  c r e s t .  They f r e q u e n t ly  

a l ig h t  on th e  rocks bu t n e v e r s to p  t h e i r  c o n s ta n t a c t i v i t y  as th e y  w i l l  

groom th em se lves  by s t r o k in g  t h e i r  antennae and ru b b in g  t h e i r  h in d  le g s  

to g e th e r  and th en  scram b le  around th e  m arg in  o f th e  ro c k , f l i t  to  an a d -  

j o i i n g  ro ck  a cou p le  o f f e e t  away and duck u n d e rn e a th , to  re a p p e a r a 

moment l a t e r  a t  th e  to p  o f th e  n e x t n e ig h b o rin g  ro ck  where th e  groom ing  

p rocess  is  re p e a te d  b e fo re  th e  wasp ta k e s  to  th e  a i r  a g a in . In  t h is  

fa s h io n  an a re a  about two f e e t  square w i l l  be v is i t e d  f o r  perhaps a m in­

u te  o r  tw o b e fo re  th e  wasp moves f u r t h e r  a lo n g  th e  beach.

Such b e h a v io r  g iv e s  th e  im p re s s io n  o f a p u re ly  random, t r i a l  and 

e r r o r  search® I  have no ted  o ccas io n s  when Im m e d ia te ly  fo llo w in g  th e  de­

p a r tu re  o f  a wasp, s p id e rs  have appeared  from  und ern eath  rocks in  th e  

im m ed iate  l o c a l i t y  s u g g e s tin g  th a t  th e  wasp i f  i t  had been r e ly in g  upon 

som@ --epecial sen so ry  a b i l i t y  t o  d e te c t  i t s  p rey  co u ld  have done so . In ­

d e e d , I  have reco rd e d  o b s e rv a tio n s  (25  J u ly ,  1 96 5 ) o f wasps f l y i n g  d i r e c t ­

l y  o v e r exposed male s p id e rs  and even a l ig h t in g  on th e  same ro ck  (1 0  Au­

g u s t ,  1 9 6 5 ) w ith  no a p p a re n t r e a c t io n  by e i t h e r .
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T h is  in d i f f e r e n c e  is  n o t r e s t r ic t e d  t o  m ale s p id e rs  as th e  same 

la c k  o f  r e a c t io n  has been observed  (1 9  August* 1 9 6 5 ) re g a rd in g  a fe m a le  

w ith  a t ta c h e d  egg~sac no ted  in  f u l l  v ie w  a t  a p p ro x im a te ly  two inches  

d is ta n c e  from  a wasp t h a t  o n ly  a moment l a t e r  was no ted  t o  f l y  in  p u r s u it  

o f a  s p id e r  f lu s h e d  fro m  under a rocko T h is  wasp was observed on t h is  

same o c c as io n  t o  c o m p le te ly  ig n o re  a J u v e n ile  s p id e r  im m obile  in  f u l l  

v ie w  on th e  to p  o f  a ro c k  p a s t w hich th e  wasp f le w  w ith in  about h a l f  an 

incho

T h is  i s  n o t in v a r ia b ly  th e  ca s e * however» On 19 J u ly *  1966* I  

w itn e s s e d  an e n c o u n te r betw een a d ig g e r  wasp and a fe m a le  Q ro e n la n d ic a  

w ith  a t ta c h e d  egg=saco The fe m a le  was sun n ing  h e r s e l f  a lo n g s id e  a wood 

c h ip  and had ju s t  moved about tw o in ch es  t o  th e  edge o f th e  to p  o f th e  

ro ck  when a d ig g e r  wasp a l ig h te d  on an a d ja c e n t  rock» There  was no im= 

m ed ia te  r e a c t io n  by e i th e r  th e  s p id e r  o r  th e  wasp» The l a t t e r *  however* 

by moving about on th e  ro cks  appeared  t o  e n c o u n te r seem in g ly  by chance  

th e  lo c a t io n  th e  s p id e r  had ju s t  a moment e a r l i e r  occupied  a lo n g s id e  th e  

wood c h ip »  A t t h a t  moment th e  wasp appeared  t o  become aroused and began 

t o  move abo ut th e  s p o t in  a more a g i ta te d  fa s h io n  f r e q u e n t ly  t e s t in g  th e  

ro c k  s u r fa c e  a t  t h a t  lo c a t io n  w ith  h e r  antennae» In  th e  course o f th e s e  

movement th e  wasp was observed  t o  e n c o u n te r and a c t u a l ly  make c o n ta c t  w ith  

th e  s p id e r  w hich had made no e f f o r t  t o  escape n o r any o th e r  obvious re-=> 

a c t io n »  In  response t o  th e  a c tu a l  c o n ta c t*  how ever* th e  s p id e r  r a is e d  

h e r tw o p a ir s  o f fo r e le g s  in  th e  custom ary d e fe n s iv e  a t t i t u d e »  The wasp 

c o n tin u e d  t o  advance* end* a lth o u g h  c o n ta c t  was a g a in  n o ted * th e  wasp d id  

n o t p e r s is t  in  h e r  approach and broke o f f  c o n ta c t  to  f l y  away» T h e .s p id e r  

th e n  resumed h e r r e s t in g  a t t i t u d e  in  th e  sun»

I  w itn e s s e d  a n o th e r  e n c o u n te r on 9 A ugust* 1966» On t h is  occasion
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a s t r u g g le  ensued l a s t in g  a p p ro x im a te ly  th re e  m in u tes  and was i n i t i a t e d  

by th e  s p id e r ,  an unmarked fe m a le , ru n n in g  fo rw a rd  to  en c o u n ter th e  wasp 

which had a l ig h te d  on th e  ro ck  d u rin g  i t s  search  a lo n g  th e  la k e s h o re .

The s p id e r  grasped th e  wasp w ith  h e r c h e lic e r a e  and th e  wasp responded  

by bend ing  h e r  abdomen fo rw a rd  to  s t in g  th e  u n d ers id e  o f th e  s p id e r  when 

th e y  d is a p p e a re d  o ve r th e  edge o f th e  ro ck  in  each o th e r 's  g ra s p , A mo= 

ment l a t e r  th e  wasp reap p eared  o ve r th e  edge o f th e  ro ck  le a v in g  th e  s p i ­

d e r  im m obile  on th e  g roun d . The wasp proceeded t o  groom h e r s e l f — w ip in g  

h e r head and antennae and ly in g  on h e r s id e  to  rub h e r h ind le g s  to g e th e r

— th e n  a f t e r  a m in ute  proceeded t o  w alk  around th e  s p id e r  f i r s t  in  one

d i r e c t io n  th e n  th e  o th e r  b e fo re  g ra s p in g  th e  s p id e r  w ith  h e r m and ib les  

and s t a r t in g  to  d rag  i t  backwards from  u n d ern eath  th e  ro c k . A f t e r  p u l­

l in g  th e  s p id e r  out in t o  th e  open, th e  wasp ag a in  began groom ing h e r s e l f  

b e fo re  s t a r t in g  t o  c lam ber sou th  o ve r th e  ro c k s , a d is ta n c e  o f about a 

f o o t .  Next th e  wasp f le w  back to  g rasp  th e  s p id e r  to  beg in  d ra g g in g  i t  

away.

Four m in u tes  l a t e r  as th e  wasp c o n tin u e d  d rag g in g  th e  s p id e r  a -  

lo n g  th e  la k e s h o re  h e r ro u te  b roug ht h e r  to  an e n c o u n te r w ith  an a d u lt

male P̂ , q ro e n la n d ic a . which a t  th e  approach o f th e  wasp and h e r burden

was observed  to  move to  make c o n ta c t  w ith  h is  ex tend ed  f o r e le g s .  At t h is  

th e  wasp r e t r e a t e d  but w ith o u t any p u r s u it  o c c u r r in g , A m inute l a t e r  th e  

wasp a g a in  approached th e  male s p id e r  and c o n ta c t  r e -o c c u r re d . At t h is  

th e  s p id e r  was seen t o  r a is e  h is  r ig h t  l e g - I I I ,  w h erew ith  th e  wasp w ith ­

drew  under an a d jo in in g  ro ck  and th e  s p id e r  abandoned h is  p o s it io n  and 

d is a p p e a re d  from  v ie w  among th e  ro c k s . Two m inutes l a t e r  th e  wasp was 

seen to  emerge g ra s p in g  a maJpked fe m a le  P_, q ro e n la n d ic a . The o r ig in a l  

v ic t im  w hich th e  wasp had abandoned on e n c o u n te r in g  h e r  new prey  was
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s u b s e q u e n tly  lo c a te d  and p re s e rv e d  in  e th a n o l.

T h is  new v ic t im  was th e n  t ra n s p o r te d  southw ard a lo n g  th e  la k e s h o re  

t o  th e  w ater® s edge a t  th e  lo c a t io n  o f th e  i n l e t  a lo n g s id e  th e  ro ck  j e t t y .  

Here th e  wasp was observed  t o  lo s e  h e r  g r ip  on th e  s p id e r  as she c lam bered  

a lo n g  a lo g  e x te n d in g  in t o  th e  w a te r ;  and h e r v ic t im  s l i d  o f f  th e  lo g  in to  

th e  w a te r .  The wasp was seen th e n  t o  f l y  c i r c le s  in  an a p p aren t sea rch  

f o r  h e r  v ic t im ,  w hich a lth o u g h  f lo a t i n g  on th e  s u r fa c e ,  had in  th e  mean« 

t im e  been washed among some ro cks  a lo n g  th e  w ater® s edge a cou p le  o f f e e t  

from  which i t  f e l l  in t o  th e  w a te r .  A f t e r  a p p ro x im a te ly  f i v e  m inutes th e  

wasp was l o s t  from  v ie w  as she appeared  t o  abandon h e r search  f o r  th e  s p i=  

d e r .

One re m a in in g  ' in c id e n t  o f s p e c ia l  n o te  was w itn ess ed  on 15 A u gust, 

1 9 6 6 , when a wasp d ra g g in g  an im m o b iliz e d  s p id e r  a lo n g  th e  la k e s h o re  was 

robbed o f  i t s  p re y  by a n o th e r  s p id e r  w hich was seen t o  rush  fo rw a rd , g rasp  

th e  wasp®a v ic t im  and sn a tc h  i t  away b en eath  an a d jo in in g  ro c k . The wasp 

s u b s e q u e n tly  re c o v e re d  i t s  v ic t im  w hich had a p p a re n t ly  been abandoned by 

th e  ro b b e r  s p id e r .  T h is  in c id e n t  b e a rs  a c lo s e  resem blance to  t h a t  ob= 

s e rv e d  on 9 A u g u st, 1 9 6 6 , On b o th  o cc as io n s  wasps d ra g g in g  t h e i r  v ic t im s  

were approached by a n o th e r  s p id e r  w hich appeared  t c  i n i t i a t e  th e  a c tu a l  

e n c o u n te r .

D is c u s s io n

T h ere  a re  s e v e r a l  n o te w o rth y  a s p ec ts  to  th e s e  l a s t  two m entioned  

in c id e n t s .  On b o th  e n c o u n te rs  i t  was th e  s p id e r  which was observed to  

approach  th e  wasp t o  i n i t i a t e  a c tu a l  c o n ta c t  betw een th e  tw o . T h is  sug= 

g e s te  t h a t  th e  s p id e r  a p p a re n t ly  approaches th e  wasp m is ta k in g  i t  f o r  a 

more e a s i l y  subdued p re y  and t h a t  th e  w asp 's  r o le  is  more t o  lu r e  th e
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s p id e r  to  a t ta c k  th a n  to  h e r s e l f  be th e  a g g re s s o r.

S e c o n d ly , a lth o u g h  th e  same wasp was In v o lv e d  in  the  two en c o u n ters  

observed  on 19 J u ly ,  1 9 6 6 , in  th e  f i r s t  e n c o u n te r th e  wasp p e rs e rv e re d  

in  th e  c o n f l i c t  and in  th e  second i t  w ith d re w . I t  may be s ig n i f ic a n t  

t h a t  th e  f i r s t  e n c o u n te r  was w ith  a fem a le  P̂ . q ro e n la n d ic a  whereas th e  

second was w ith  a m a le . I  su sp ect t h a t  th e  wasps a re  a b le  to  d is t in g u is h  

betw een th e  two s e x e s , because I  have n e v e r id e n t i f i e d  a male v ic t im  in  

th e  e ig h t  in s ta n c e s  f o r  which I  have re c o rd s  in  th e  summers o f 1965 o r  

1 9 6 6 . M o re o v e r, in  n e i t h e r  e n c o u n te r  a c t u a l ly  observed between wasps 

and male s p id e rs  d id  th e  male f a l l  v ic t im ;  and on two d i f f e r e n t  occasions  

(25  J u ly  and 10 A u g u st, 196 5 ) X have noted  male s p id e rs  in  f u l l  v iew  to  

be ig n o re d  by a p p a re n t ly  s e a rc h in g  wasps. As m ales t y p i c a l l y  have a 

p r o p o r t io n a te ly  v e ry  s m a ll abdomen and in  a l l  cases I  have noted th e  p a r ­

a s i t i z i n g  egg has been f ix e d  a t  th e  same id e n t ic a l  lo c a t io n  on the  abdo­

men, I  f e e l  th e re  i s  cause to  su sp ect a p o s s ib le  l im i t i n g  f a c t o r  r e ­

s t r i c t i n g  th e  wasp p a r a s it is m  to  fe m a le s  and im m ature s p id e rs . T h is  sus­

p ic io n  is  r e in fo r c e d  in  th e  in c id e n t  in  which th e  wasp w ith d rew  from  en­

g ag ing  w ith  th e  male b u t was observed  im m e d ia te ly  a f te rw a rd s  w ith  a second 

fe m a le  v ic t im .

I  b e l ie v e  th e  ro u te s  observed  dem on stra te  t h a t  th e  wasps were o r ­

ie n t in g  th em se lves  to  t h e i r  d e s t in a t io n .  I  th in k  t h is  is  most l i k e l y  to  

be v is u a l  landm arks a lo n g  th e  la k e s h o re  such as th e  la rg e  rock which  

was exposed q u ite  p ro m in e n tly  and p a s t w hich each ro u te  t r a v e le d  a lth o u g h  

th e  p o s it io n  o f th e  sun o r p o la r iz e d  l ig h t i n g  o f th e  sky as is  known to  

f u n c t io n  in  th e  o r ie n t a t io n  o f beach s p id e rs  (P a p i ,  1 96 3 ) cou ld  e q u a lly  

be o p e r a t iv e  in  t h is  in s ta n c e .

F i n a l l y  th e r e  is  th e  q u e s tio n  o f p re y  r e c o g n it io n .  Wasp, w h ile
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t r a n s p o r t in g  t h e i r  p rey  a lo n g  th e  la k e s h o re , w i l l  r e g u la r ly  r e le a s e  them  

t o  f l y  unburdened ahead t o  o r ie n t  them se lves  w ith  t h e i r  d e s t in a t io n ,,

D u rin g  h e r  re c o n n a is s a n c e  a wasp w i l l  t r a v e l  s e v e ra l  yards  away from  where 

th e  s p id e r  has been l e f t  and be gone for as lo n g  as a m inute o r tw o , y e t  

r e tu r n  w ith  o n ly  momentary h e s i t a t io n  t o  re c o v e r  h e r v ic t im *  T h is  ap­

p a r e n t ly  would d em o n stra te  t h a t  th e  wasp is  n o t l im i t e d  to  resp o n d in g  

p u re ly  t o  re c o g n iz a b le  m ovem ent, y e t  I  have noted  s e v e ra l  in s ta n c e s  when 

s p id e rs  in  f u l l  v ie w  o f a p p a re n t ly  s e a rc h in g  wasps have been ig n o re d *

The in c id e n t  in  w hich th e  f l o a t i n g  s p id e r  was washed away as a r e s u l t  o f

w hich th e  wasp was u n ab le  t o  r e lo c a te  h e r  p rey  would appear to  dem on stra te

t h a t  th e  wasp p la c e s  m a jo r r e l ia n c e  upon th e  im m ediate  topograp hy o f th e  

l o c a l i t y  r a t h e r  th a n  th e  form  o r p o s s ib le  odor o f h e r v i c t im * A l t h o u g h  

th e  wasp n e v e r lo c a te d  h e r p re y  she d id  r e tu r n  s e v e ra l t im e s  t o  th e  l o ­

c a t io n  a t  w hich she l a s t  grasped i t  and i f  she was r e ly in g  upon odor to  

do so i t  would seem shs co u ld  have as e q u a lly  w e ll  d e te c te d  th e  odor of 

h e r  p re y  f lo a t in g  n ea rb y  on th e  s u r fa c e  of th e  w a te r*

I t  i s  d i f f i c u l t  f o r  me t o  be very c o n c lu s iv e  in  assess in g  th e  e f ­

f e c t  o f  th e  wasp p re d a t io n  on th e  P_* q ro e n la n d ic a  p o p u la t io n *  The wasps 

a re  a c t iv e  a l l  summer lo n g *  The e a r l i e s t  I  have had o ccas io n  to  n o t ic e

wasps s e a rc h in g  a lo n g  th e  la k e s h o re  is  27 June; th e  l a t e s t ,  16 August*

I  am c e r t a in  t h a t  t h e i r  a c t i v i t i e s  commence much b e fo re  t h is  (p erh ap s  in  

A p r i l )  and p e r s is t  u n t i l  p ro b a b ly  O c to b er* I  would judge t h e i r  a c t i v i t i e s  

t o  be most in te n s e  d u r in g  the f i r s t  h a l f  o f August*

A lth o u g h  th e  wasps b e g in  t h e i r  d a i l y  a c t i v i t i e s  w ith  th e  f i r s t  sun 

t o  l i g h t  th e  la k e s h o re  and c o n tin u e  u n t i l  s u n s e t , t h e i r  g r e a te s t  d iu r n a l  

a c t i v i t y  i s  c o n c e n tra te d  a t  m idday*

I  have had o n ly  two o ccas io n s  in  w hich t o  n o te  shrews a lo n g  th e
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la k e s h o re  so I  have no adequate  means o f ju d g in g  how im p o rta n t a p red a ­

t o r  th e y  a re  o f th e  P̂ . q ro e n la n d ic a  p o p u la t io n . However, th e  2» Qroen­

la n d ic a  p o p u la t io n  Is  c o n s id e r a b le ,  and th e  c a p a b i l i t y  o f th e  shrews 

d e m o n strab ly  a d e q u a te .

I  su sp ect fo u r  o th e r  p o s s ib le  v e r te b r a te  p re d a to rs  a lth o u g h  none 

o f th e s e  a c t u a l ly  have been observed to  c a p tu re  any 2» q ro e n la n d ic a . The 

most su sp ect a re  c h ip p in g  sparrow s ( S p iz e l la  p a s s e r in a ) .  I  have noted  

th e s e  on s e v e r a l  o ccas io n s  as th e y  hop in d iv id u a l ly  o r in  p a ir s  from  rock  

t o  ro ck  a lo n g  th e  b e a c h fro n t c r e s t  re p e a te d ly  d a r t in g  t h e i r  head a t  some­

th in g  among th e  ro c k s . I  have n e v e r been a b le  t o  observe what i t  is  th a t  

th e y  grasp  b u t I  have n ev er been conscious o f any c o n s id e ra b le  numbers 

o f seeds ly in g  among th e  rocks  and th e  p o r t io n  o f th e  la k e s h o re  in  which  

th e  sp arro w s* a c t i v i t i e s  a re  c o n c e n tra te d  is  to o  f a r  from  th e  w a te r 's  

edge f o r  m a y f lie s  to  be v e ry  ab u n d an t.

The th re e  re m a in in g  su sp ects  a re  g a r t e r  snakes ( Thamnophis s p . ) .  

Leopard  fro g s  ( Rana p ip ie n s ) . and to ad s  ( Bufo b o re a s ) .  A lthough I  have 

n ev er a c t u a l ly  seen to ad s  in  th e  s tu d y  a re a  th e y  a re  known to  be common 

in  such l o c a l i t i e s  and co u ld  be exp e c te d  t o  be more a c t iv e  a t  n ig h t .

The g a r t e r  snakes and le o p a rd  f ro g s  a re  f r e q u e n t ly  seen among th e  rocks  

a lo n g a lo n g  th e  w a te r 's  edge and a lth o u g h  I  have n ever observed e i t h e r  to  

a c t u a l ly  c a p tu re  any 2« q ro e n la n d ic a  I  f e e l  bo th  to  be p e r f e c t ly  cap ab le  

and th e y  both  f re q u e n t  th e  lo c a t io n s  where th e _ P . q ro e n la n d ic a  p o p u la ­

t io n  i s  c o n c e n tra te d .
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CHAPTER V I  

POPULATION DYNAMICS 

I  ». DENSITY

R e s u lts

The m ark ing  method I  u t i l i z e d  in  t h is  in v e s t ig a t io n  p e rm its  an 

e s t im a t io n  o f  th e  s iz e  o f th e  Pardosa d ro e n la n d le a  p o p u la t io n  w ith in  

th e  s tu d y  area», The c a lc u la t io n s  n e c essa ry  a re  fu n d a m e n ta lly  those based  

on th e  p r in c ip le  o f  th e  "L in c o n = P e te rs o n  index™ which can be expressed  by 

th e  r e la t io n s h ip  —̂  ^  in  w hich P is  th e  p o p u la t io n  s iz e ,  M th e  num­

b e r o f  marked specim ens a v a i la b le  f o r  r e c a p tu r e ,  S th e  t o t a l  number o f  

in d iv id u a ls  in  one c o l le c t in g  s a m p le , and R, th e  number o f re s ig h te d  

marked specim ens in  th e  sample» The l a s t  th re e  item s  a re  known from  th e  

re c o rd  o f o b s e rv a t io n s  m a in ta in e d  d u r in g  th e  co u rse  o f th e  in v e s t ig a t io n  

and c o n s e q u e n tly  p e rm it  th e  c a lc u la t io n  o f  th e  p o p u la t io n  s iz e  a s ,

p = 2 | £  .

F ig u re  9 sum m arizes th e  p o p u la t io n  e s t im a te s  made f o r  th e  numbers 

o f  m ales and fem a le s  s e p a r a te ly  a t  f i v e  in t e r v a ls  d u r in g  th e  p e r io d  o f 

t h is  in v e s t ig a t io n »  The a c tu a l  c a lc u la t io n s  a re  d e t a i le d  in  Appendix A»

A s e le c t iv e  b ia s  in  th e  o p e ra t io n  o f th e  p i t f a l l s  between c a p tu re s  

o f m ale and fem a le  s p id e rs  i s  ap p aren t»  A t o t a l  o f 664 m ales were t r a p ­

ped compared to  396 fe m a le s  in  th e  c o rre s p o n d in g  p e r io d  or 6 7»7% more 

m ales th a n  fe m a le s *  T h is  b ia s  I s  e x a g g e ra te d  even f u r t h e r  by c o n s id e r in g  

t h a t  by th e  l a s t  h a l f  o f  J u ly  th e  m ale p o p u la t io n  Is  d e c lin in g  to  app ro x­

im a te ly  h a l f  th e  s iz e  o f  th e  fe m a le  p o p u la tio n »

Because o f such an ex trem e b ia s  th e  t r a p  re c a p tu re s  have not been 

In c lu d e d  in  th e  c a lc u la t io n s  f o r  th e  fe m a le  p o p u la tio n »  In s te a d  th ese
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Fig, 9, Pardosa qroenlandica population estimated by the Lincoln - 
Peterson Index analysis of a ll painted spiders marked in the study 
area and observed during census surveys at selected three day inter­
vals. The actual calculations are detailed in Appendix A,
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have u t i l i z e d  o b s e rv a tio n s  from  th e  census su rveys  o n ly  in  which th e  

sam ple s iz e  c o n s is te d  o f  th o se  s p id e rs  s ig h te d  in  th e  s tu d y  a re a  f o l -  

lo w in g  th e  p ro ce d u re  d e s c r ib e d  p r e v io u s ly  in  th e  methods s e c tio n  o f t h is  

accounts

An e s s e n t ia l  c o n d it io n  t o  th e  r e l i a b i l i t y  o f th e  p o p u la t io n  es=  

t im a te d  by a m ark= an d = rec ap tu re  method is  t h a t  th e re  must be no s i g n i f i =  

c a n t movement o f  a n im a ls  in t o  o r away from  th e  t ra p p in g  a re a *  To t e s t  

f o r  t h i s  p o s s i b i l i t y  a d d i t io n a l  t ra p s  were lo c a te d  o u ts id e  the  s tu d y  a re a  

(s e e  M e th o d s ), S p id e rs  tra p p e d  in  th e s e  p i t f a l l s  were marked and reco rd s  

k e p t o f th e  numbers s u b s e q u e n tly  tra p p e d  in  th e  s tudy  a re a  as w e ll  as 

th e  number o f  s p id e rs  from  th e  s tu d y  a re a  tra p p e d  o u ts id e  i t .  T a b le  4 

sum m arizes th e s e  c o u n ts . I t  i s  a p p a re n t t h a t  th e re  is  a s l ig h t  movement 

o f s p id e rs  In t o  and ou t o f th e  s tu d y  a r e a .  The degree o f e m ig ra tio n  c a l ­

c u la te d  by com paring th e  t o t a l  number o f marked s p id e rs  tra p p e d  ou t o f  

th e  s tu d y  a re a  (2 7 )  t o  th e  t o t a l  number tra p p e d  and marked w ith in  i t  

(1 0 6 0 )  amounts to  2,3%^ T h is  l e v e l  o f e m ig ra t io n  in c re a s e s  t o  3,29£

(2 2  ^  6 7 4 )  i f  o n ly  th e  m ales a re  c o n s id e re d  which is  p ro b a b ly  th e  more 

v a l id  f ig u r e  because o f  th e  a p p a re n t b ia s  in  th e  o p e ra tio n  o f th e  p i t ­

f a l l s  p r e v io u s ly  m e n tio n ed .

Im m ig ra tio n  l ik e w is e  needs t o  be c o n s id e re d . T h is  can be a p p ro x i­

mated by c o n s id e r in g  th e  numbers o f  s p id e rs  m arked o u ts id e  th e  s tu d y  a rea  

which were re c a p tu re d  w it h in  i t .  C o n s id e rin g  o n ly  th e  numbers o f  m ales  

as b e fo re *  7,3%  (1 0  o f 1 3 6 ) o f th e  s p id e rs  marked n o rth  o f th e  s tu d y  a re a  

were re tra p p e d  w it h in  i t  and 21,7%  (15  o f 6 9 ) o f  those  marked to  th e  sou th . 

T h is  by i t s e l f  would seem t o  in d ic a te  a n e t  im m ig ra tio n  o f s p id e rs  in to  

th e  s tu d y  a r e a ,  I  doubt t h a t  t h is  a c t u a l ly  o ccu rred  v e ry  s i g n i f i c a n t l y .
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TABLE 4

EVIDENCE OF THE DEGREE OF 
IMMIGRATION AND EMIGRATION OF PARDOSA GROENLANDICA 

DURING THE PERIODS OF TRAPPING BETWEEN 19 JULY AND 12 AUGUST, 1966

The number 
o f  130 F e e t

o f P re v io u s ly  Marked  
N o rth  o r South From

S p id e rs  Trapped a t  a D is ta n c e  
th e  S tudy Area (E m ig ra t io n ) ,

F a r  N o rth  T rap  
M ales Fem ales

F a r  
M ales

South Trap
Females

12 2 (u /h to ) 3 0 (w h to )

3 1 ( y e l . ) 4 2 ( y e l . )

15 3 T o ta l 7 2 T o ta l

The Number o f S p id e rs  Marked O u ts id e  th e  Study Area T h a t Were 
S u b seq u en tly  R ecap tu red  W ith in  I t  ( Im m ig ra tio n )o  Cm » = F i r s t  
Marked 130 F t»  to  N o rth . P in k  = F i r s t  Marked 130 F t .  to  South

N o rth
M ales

T rap s  
Fem ales

South Traps  
M ales Females

9 3 ( g r n . ) 1 0 ( g r n , )

5 0 (p in k ) 10 9 (p in k )

14 3 T o ta l 11 0 T o ta l
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The in f lu e n c e s  o f im m ig ra tio n  and e m ig ra t io n  upon the  e s t im a t io n  

o f p o p u la t io n  s iz e  can be b e s t m in im ized  by sam pling the  p o p u la tio n  a t  

c lo s e r  in t e r v a ls .  An adequate  p rocedure  is  th a t  employed by Schnabel 

u t i l i z i n g  th e  summation o f th e  t o t a l  r e s ig h t in g s  (R ) and p ro d u cts  o f 

numbers o f marked a n im a ls  a v a i la b le  (M) and numbers re s ig h te d  ( S ) ,  The 

c a lc u la t io n s  f o r  th e  e s t im a te  o f p o p u la t io n  (P ) th en  is  perform ed as 

P = -o F ig u re  10 sum m arizes th e  e s tim a te d  numbers o f m ales and f e ­

m ales so c a lc u la te d  based on re c o rd s  o f th e  census surveys  th rough  th e  

s tu d y  a re a *  The a c tu a l  c a lc u la t io n s  are  d e t a i le d  in  Appendices B and C,

D is c u s s io n

A m a jo r assum ption  im p lie d  in  an in d e x in g  method to  e s tim a te  pop= 

u la t io n  is  t h a t  marked and unmarked in d iv id u a ls  a re  e q u a lly  s u s c e p t ib le  

to  be in g  re c a p tu re d . From my o b s e rv a t io n s , th e  p a in te d  s p id e rs  c e r t a in ly  

d id  no t ap p ear to  behave any d i f f e r e n t l y  and I  have no reason to  suspect 

th a t  t h e i r  norm al lo n g e v ity  was a f f e c t e d .  I t  is  p o s s ib le  t h a t  d u rin g  th e  

course o f  th e  census su rveys  th ro u g h  th e  s tu d y  a re a  th a t  th e  p a in te d  s p i ­

d e rs  were th e  more conspicuous bu t I  f e e l  t h is  p o s s ib i l i t y  is  m in im ized  

by th e  bareness o f  th e  la k e s h o re , th e  s p e c ia l  ca re  I  to o k  to  be as ob= 

s e rv a n t o f  a l l  s p id e rs  as p o s s ib le ,  and th e  la r g e  s iz e  o f each sam ple .

The a d u lt  p o p u la t io n  can be no ted  to  be a t  i t s  peak (2177  maximum 

on 15 J u ly )  f o r  a p e r io d  o f abo ut a week in  th e  m id d le  of J u ly  and then  

beg in  to  d e c lin e *  The average  t o t a l  a d u lt  p o p u la t io n  f o r  4 ,  5 ,  and 6 

August is  o n ly  65o6% o f th e  c o rre s p o n d in g  p o p u la t io n  f o r  1 8 , 1 9 , and 20 

J u ly ,  Of in t e r e s t  is  to  n o te  th e  d is p r o p o r t io n a te  re d u c tio n  in  th e  num­

b e rs  o f m ale s p id e rs  d u r in g  t h is  p o p u la t io n  d e c l in e .  For exam ple , th e re  

i s  a 47^ d e c lin e  in  th e  average  number o f m ales f o r  1 1 , 1 2 , and 13 August,
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Fig, 10, Pardosa qroenlandica population estimated by the Schnabel 
analysis of a ll painted spiders marked in the study arse and observed 
during census surveys at selected three day intervals. The actual 
calculations are detailed In appendices 8 and C,
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compared t o  th e  ave rag e  number o f  m ales f o r  1 8 , 1 9 , and 20 Ju ly»  F o r  

fe m a le s  th e r e  i s  a c o rre s p o n d in g  27% d e c lin e »  Hackman ( 1 9 5 7 ) ,  and V l i jm ,  

e t  a l»  ( 1 9 6 3 ) ,  and V l i jm  and K e s s le r= C e s c h ie re  (1966  a ) re p o r t  g e n e ra l  

o b s e rv a t io n s  o f a c o rre s p o n d in g  d is p r o p o r t io n a te  d e c lin e  o f m ales in  th e  

Troehosa r u r ic o la  and Pardosa am en ta ta  p o p u la t io n s  th e y  in v e s t ig a te d  ln =  

d ic a t in g  th e  phenomenon t o  be a g e n e r a l ly  common occurrence among w o lf  

s p id e rs »

The r a t i o  o f a d u lt  m ales to  fe m a le s  is  c o n s is te n t ly  im balanced  

in  th e  p e r io d  fro m  J u ly  t o  mid=.August as in d ic a te d  in  F ig u re  10» I t  is  

c lo s e s t  t o  u n ity  d u r in g  th e  m id =Ju ly  p o p u la t io n  peak but even th e n  th e re  

i s  a p p ro x im a tle y  29% more fe m a le s  th a n  m ales and t h is  in c re a s e s  t o  b e t te r  

th a n  60% by August» S avoryX l9G 4 x  5 9 )  re p o r ts  t h a t  " A l l  r e l i a b le  in v e s t  

t ig a t io n s  o f th e  p ro p o rt io n s  o f th e  sexes in  th e  r e c e n t ly  hatched young 

agree  t h a t  t h e i r  numbers a re  a p p ro x im a te ly  e q u a l» » » » "  and I  would assume 

t h is  t o  be t r u e  f o r  P̂ » Q ro e n la n d ic a »

Heydemann (1 9 6 0  a )  re p o r te d  a com parable in c re a s e  in  th e  propor=> 

t io n  o f fem a le s  t o  m ales f o r  2= p u rb e c k e n s is  which he r e la te d  to  th e  

a re a s  o f o p tim a l h a b ita t»  The im p o rtan ce  o f t h is  he proposed (1 9 6 0  b) 

to  be th e  b e n e f i t  to  th e  s p e c ie s  r e s u l t in g  from  th e  l ib e r a t io n  o f th e  

young in  th e  most s u i t a b le  env ironm en t»  V l i jm  and K e s s le r -G e s c h ie ra  

(1 9 6 6  a )  no ted  a com parab le  phenomenon f o r  th e  th r e e  Pardosa s p e c ie s  th e y  

in v e s t ig a te d  w hich was s y n c h ro n ize d  to  f o l lo w  im m e d ia te ly  a f t e r  th e  p e r ­

io d  o f  c o p u la tio n »  They r e la t e d  t h is  to  th e  in c re a s e d  d a i ly  a c t i v i t y  o f  

th e  m ales and consequent d is p e rs io n  t o  s u b o p tim a l b io to p es»  They f e l t  

t h is  h e lp e d  in s u re  a g r e a te r  f e r t i l i z a t i o n  r a t e  in  th o se  h a b ita ts  where 

and when few  fe m a le s  were p re s e n t»

I  b e l ie v e  a n o th e r  f a c t o r  c o n t r ib u t in g  t o  th e s e  d is p r o p o r t io n a te

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



87

r a t io s  betw een th e  sexes is  th e  g r e a te r  lo n g e v ity  o f th e  fem aleSo F ig u re  

11 sum m arized th e  o b s e rv a t io n s  I  no ted  in  my in v e s t ig a t io n  and in d ic a te  

th e  m edian observed  age o f fem a le s  as tw ic e  th a t  f o r  th e  males» V l i jm  

and R ic h te r  (1 9 6 6  b ) no ted  t h a t  a d u lt  2 °  lu Q u b ris  fem a les  in  t h e i r  inves=  

t ig a t i o n  s u rv iv e d  th r e e  t im e s  as lo n g  ( s ix  months g two months ) as th e  

maleso

At i t s  maximum in  m id =Ju ly  th e  p o p u la t io n  d e n s ity  was c a lc u la te d  

f o r  th e  b e a c h fro n t as 4 » 08 s p id e rs  p e r  square fo o t  and 0»70 s p id e rs  p e r  

squ are  f o o t  f o r  th e  m idbeach p o r t io n s  o f th e  s tu d y  area» T h is  re p re s e n ts  

an e x tre m e ly  g re a t  c o n c e n tra t io n  o f an im als»  Of c o u rs e , th ese  a re  th e  

d e n s it ie s  f o r  th e  peak p o p u la t io n  which d e c lin e s  by a p p ro x im a te ly  35% 

w ith in  tw o w eeks, b u t th e  ave rag e  d e n s it ie s  f o r  th e  t o t a l  a d u lt  p o p u la t io n  

f o r  th e  e n t i r e  s ix  week p e r io d  a re  g f o r  th e  b e a c h fro n t,  3»09 s p id e rs  p e r  

square f o o t ;  an d , f o r  th e  m idbeach , 0 *51  s p id e rs  p e r square fo o t»  My im­

p re s s io n  based on g e n e ra l f i e l d  o b s e rv a tio n s  is  t h a t  i t  is  to o  g re a t  a 

d e n s ity  t o  re p re s e n t th e  ave rag e  a c tu a l  s i t u a t io n  a lth o u g h  I  r e a l i z e  

t h a t  a l l  th e  s p id e rs  in  a g iv e n  a re a  observed  cannot be exp ected  to  be 

in  view »

A measure f o r  com parison  i a  p ro v id e d  by Hackman's r e p o r t  (1 9 5 7 )  

o f th e  ap p ro x im ate  d e n s ity  f o r  a p o p u la t io n  o f I rochosa r u r ic o la »  T h is  

i s  a w o lf  s p id e r  commonly found a lo n g  ro cky  c o a s ts  in  F in la n d  and s im i­

l a r  in  i t s  h a b its  to  2» q ro e n la n d ic a  w ith  th e  m a jo r e x c e p tio n  t h a t  th e  

fe m a le s  r e t i r e  w ith  t h e i r  eg g -sa cs  t o  burrow s p rep a re d  under rocks in  

s u i t a b le  lo c a t io n s  to  a v o id  f lo o d in g  by th e  t id e s  and waves» On th e  b a s is  

o f h is  in v e s t ig a t io n ,  Hackman d e te rm in e d  a d e n s ity  o f a p p ro x im a te ly  te n  

a d u lt  s p id e rs  p e r  m e te r o f  sho re  t ra c k »  T h is  was c a lc u la te d  u t i l i z i n g  

o b s e rv a t io n s  o f  224 s p id e rs  marked on 24 and 25 A u g u st, 1954 (131  m ales
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and 93 fe m a le s )  o f  w hich 33 (2 1  m ales and 12 fe m a le s )  were re s ig h te d  in  

a sam ple o f 155 s p id e rs  s ig h te d  d u r in g  a f i v e  hour search  on 25 A ugust, 

1954o A llo w in g  a s u r v iv a l  r a t e  o f 0 ,9 6  p e r  d a y , th e  t o t a l  a d u lt  popu- 

l a t l o n  Hackman c a lc u la te d  by th e  L in c o ln  fo rm u la  was a p p ro x im a te ly  9 80 , 

T h is  was in  ap p ro x im ate  agreem ent to  th e  p o p u la t io n  he e s tim a te d  f o r  th e  

p re v io u s  y e a r  (a b o u t 1 1 0 0 ) c a lc u la te d  by th e  L in c o ln  fo rm u la  u t i l i z i n g  

th e  t o t a l  number o f  in d iv id u a ls  marked in  1953 (1 3 2 )  o f which 25 were 

re c a p tu re d  in  a sam ple o f  211 s p id e rs  observed d u rin g  th e  p e r io d  June to  

J u ly ,  1954*

A com parab le c a lc u la t io n  is  p o s s ib le  from  th e  d a ta  in  my in v e s ti™  

g a t lo n  u t i l i z i n g  th e  e s t im a te  o f th e  maximum a d u lt  p o p u la t io n  f o r  mid™ 

J u ly ,  2 0 5 9 , d iv id e d  by th e  le n g th  in  m eters  o f  s h o re lin e  in  th e  s tu d y  

a r e a ,  ro u g h ly  2 2 , T h is  is  tw ic e  th e  d e n s ity  Hackman re p o r ts  f o r  Iro c h o s a  

r u r i c o l a , y e t  c o n s id e r in g  b o th  d e te rm in a tio n s  as a d m itte d  a p p ro x im a tio n s , 

i t  would n o t seem to o  u n r e a s o n a b le , , C e r t a in ly  th e  b u rrow ing  h a b it  f o r  

X® r u r i c o l a ,  f o r  w hich th e r e  i s  n o th in g  com parable by £,, q ro e n la n d ic a ,  

m ig ht be exp ec ted  t o  te n d  t o  d is p e rs e  T_, r u r ic o la  fem a les  because o f th e  

n e c e s s ity  f o r  lo c a t in g  s u i t a b le  b u rro w in g  s i t e s ,

I I .  DISPERSION

R e s u lts

The census su rve ys  were conducted s e p a r a te ly  f o r  th e  b e a c h fro n t  

and m idbeach re g io n s . T h is  has p e rm itte d  th e  s e p a ra te  c a lc u la t io n  o f  

p o p u la t io n  d e n s it ie s  f o r  th e s e  p o r t io n s  o f th e  s tu d y  a r e a . They p ro v id e  

a d d i t io n a l  v e r i f i c a t i o n  t h a t  th e  £ ,  q ro e n la n d ic a  p o p u la tio n  is  concen™ 

t r a t e d  a lo n g  th e  b e a c h fro n t a t  th e  w a te r 's  edg e . See T a b le  5 ,  The c a l=  

c u la t io n s  u t i l i z e d  th e  ave rag e  p o p u la t io n  o f  m ales and fem ales  s e p a r a te ly
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TABLE 5

ESTIMATED POPULATION DENSITIES OF PARDOSA QROENLANDICA BASED ON THE 
SCHNABEL ANALYSIS OF ALL PAINTED SPIDERS MARKED IN THE STUDY AREA

B e a c h fro n t (3 0 0  Sq<, F t . )  M idbeach (1200  Sqo F to )

D ate Av Qo Pop, O e n s ity /S q , F t , Avq, Pop, D e n s ity /S q , F t .

J u ly
7 , 8 , 9 m ales : 237 9 ,7 9 262 0 .2 2

fem a le s 531 1 ,7 7 405 0, 34
t o t a ls 768 2 .5 6 667 0 .5 6

1 4 ,1 5 ,1 6 m ales ; 460 1 ,5 3 407 0 .3 4
fe m a le s : 764 2 ,5 5 428 0 .3 5
t o t a l : 1224 4 ,0 8 835 0 .7 0

1 8 ,1 9 ,2 0 m ales: 479 1 .5 9 380 0 ,3 2
fe m a le s : 657 2 ,1 9 396 0 ,3 3
t o t a l : 1136 3 .7 8 784 0 .6 5

2 7 ,2 8 ,2 9 m ales: 357 1 ,1 9 172 0 .1 4
fe m a le s : 505 1 ,6 8 324 0 ,2 7
t o t a l : 862 2 ,8 7 496 0 ,4 1

August
4 , 5 , 6 m ales: 274 0 ,9 1 205 0 .1 7

fem a le s  ; 493 1 ,6 4 287 0 ,2 4
t o t a l : 767 2 ,5 5 492 0 ,4 1

1 1 ,1 2 ,1 3 m ales: 321 i r 0 7 140 0 ,1 2
fem a le s  ; 499 1 ,6 6 270 0 23
t o ta ls 820 2 ,7 3 410 0 .3 5
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a t  s e le c te d  th r e e  day p e r io d s  ta k e n  from  th e  S chnabel a n a ly s is  o f d a i ly  

p o p u la t io n  e s t im a te s  ( F ig ,  1 0 ) .  Each averag e  is  d iv id e d  by th e  a re a  in  

sq u are  f e e t  o f  th e  a p p ro p r ia te  re g io n  to  g iv e  a c a lc u la te d  e s t im a te  o f 

th e  numbers o f  s p id e rs  p e r  square  f o o t .  T h is  p e rm its  a c o n s id e ra t io n  

o f  th e  c o n c e n tra t io n  o f  m ales compared t o  fem a le s  f o r  both  th e  b e a c h fro n t  

and m idbeach re g io n s .

D is c u s s io n

I t  i s  a p p a re n t t h a t  c o n s is te n t ly  f o r  J u ly  and th e  f i r s t  h a l f  o f  

A ugust th e r e  i s  a d i s t i n c t l y  g r e a te r  c o n c e n tra t io n  o f th e  p o p u la t io n  in  

th e  b e a c h fro n t r e g io n .  The d is p r o p o r t io n  is  g r e a te s t  f o r  th e  t o t a l  popu= 

l a t i o n  in  m id -A ugust when th e  d e n s ity  a t  th e  b e a c h fro n t is  7 .8  t im e s  ■ 

g r e a te r  th a n  a t  m idbeach . T h is  would appear to  be due la r g e ly  to  th e  

c o n tin u e d  d e c lin e  in  th e  number o f m ales a t  m idbeach from  th e  peak a t  

m id -J u ly .  The b e a c h fro n t and m idbeach d e n s it ie s  a re  most n e a r ly  e q u a l 

th e  f i r s t  week o f J u ly  b u t even th en  th e  b e a c h fro n t d e n s ity  i s  4 .5  tim es  

g r e a te r  th a n  a t  m idbeach . The averag e  p o p u la t io n  d e n s ity  f o r  th e  beach­

f r o n t  f o r  th e  e n t i r e  summer is  6 .1  tim e s  g r e a te r  th a n  a t  m idbeach.

T h ere  i s  a c o n s is te n t  d is p r o p o r t io n  f o r  th e  p o p u la tio n  d e n s ity  

o f b o th  m ales and fe m a le s . The b e a c h fro n t d e n s ity  o f males i s  5 .9  tim e s  

g r e a t e r  th a n  th e  m idbeach d e n s ity  o f  m ales ; f o r  fem a le s  i t  i s  6 .5  tim e s  

g r e a t e r .

C e r t a in ly ,  th e  n o n -u n ifo rm  d is t r ib u t io n  o f p o p u la tio n  must be 

due t o  many f a c t o r s .  The v a r ia t io n  t o  be exp ected  in  te m p e ra tu re  and 

h u m id ity  betw een th e  b e a c h fro n t and m idbeach p o r t io n s  must be im p o rta n t  

(s e e  T a b le  v6L). The d i f f e r e n c e  in  exposure to  th e  s u n 's  l i g h t  p ro b a b ly  

c o n tr ib u te s  s u b s t a n t ia l ly .  1 b e l ie v e  a m a jo r in f lu e n c e  a ls o  is  th e  g r e a te r
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TABLE 6

m idbeach  

W a te r 's  Edge

COMPARISON OF TEMPERATURES MEASURED 
AT MIDBEACH AND AT THE WATER'S EDGE

Ground L e v e l  
A ir  Tem perature

42°C

31°C

Rock S u rface  
Tem perature

52°C

39°C

Subsurf ace 
Rock Tem perature

37°C

27°C

T em p era tu res  M easured on 10 A u gust, 1 9 6 6 , a t  1 6 ;3 0  w ith  a M ercury  
L a b o ra to ry  Therm om eter,
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abundance o f  food a lo n g  th e  w a te r*s  edge where a q u a tic  in s e c ts ,  such as 

m a y f l ie s ,  w i l l  emerge as a d u lts ,

I I I .  MOVEMENT

A m a jo r e f f o r t  o f t h is  in v e s t ig a t io n  has been to  a n a ly z a  the  move­

ment o f Pardosa o ro e n la n d ic a . Common re fe re n c e  t o  these  s p id e rs  as " w o lf

s p id e r s ,"  which sea rch  t o  pounce upon t h e i r  p re y , i d e n t i f i e s  t h e i r  cu rso ­

r i a l  a b i l i t y  as a m ajo r asp e c t o f t h e i r  l i f e  a c t i v i t i e s .  S p e c if ic  prob­

lem s co n s id e re d  a r e :  Over how g re a t  a d is ta n c e  do th ese  s p id e rs  custom­

a r i l y  range? Is  th e re  a s ig n i f i c a n t  d i f f e r e n c e  in  movement between males

and fem ales?  Is  th e re  a s ig n i f i c a n t  d i f f e r e n c e  in  movement a t  d i f f e r e n t

s ta g e s  o f th e  s p id e r ’ s l i f e  h is t o r y  —  such as between fem ales  w ith  eg g - 

sacs and those w ith o u t?  Are movements by th ese  s p id e rs  re c o g n iz a b ly  o r ­

ie n te d ?  and i f  s o , to  what?

I  have fo llo w e d  th e  a n a ly s is  o f movement proposed by B ran t (1 9 6 2 )  

f o r  s m a ll ro d e n ts . H is  method seemed to  ap p ly  b es t to  th e  l in e a r  p a t te r n  

o f movement o f th ese  s p id e rs  a long  th e  narrow  c o n fin e s  o f th e  la k e s h o re ,  

B r a n t ’ s a n a ly s is  em ploys th e  maximum s t r a ig h t  l i n e  d is ta n c e  (M ) in  f e e t

between th e  c a p tu re s  f o r  each in d iv id u a l  and th e  a r i th m e t ic  average (a v .M )

f o r  a number o f a n im a ls . I t  a ls o  in c lu d e s  the  average d is ta n c e  (a v ,D )  be­

tween s u c c e s s iv e  c a p tu re s  f o r  each in d iv id u a l  and th e  average tim e  (a v » T )  

in  d a y s , o f th e  tim e  between one c a p tu re  and th e  n e x t .  In  a d d it io n ,  I  

have in c lu d e d  th e  average d is ta n c e  between one re c a p tu re  and th e  n e x t f o r  

each fem a le  w ith  an e g g -sa c  (a v ,  D, sa c ) and f o r  each fem ale  w ith o u t an 

e g g -s a c  (a v .D ,w /o  s a c ) ,  and th e  maximum d is ta n c e  f o r  each fem ale  w ith  an 

e g g -s a c  (M , s a c ) .  A l l  d is ta n c e s  a re  measured in  f e e t  to  a h a l f  a fo o t  

a c c u ra c y .
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Fig. 11# Record of resightlngs for male 
Pardosa qroenlandica. number 1966.17. Scale* 
1 inch '= 8 feet.

Distances between successive captures (D):

remarkscapture1 date days in­ D in
terval (t)

1 6/27 — -

2 6/28 1 13
3 6/30 2 25&
4 6/30 i
5 7/1 i 9
6 7/5 4 14
7 7/6 1 12
8 7/7 1 25

9 7/9 2 3i
10 7/11 2 i B i

11 7/11 30&
12 7/19 8 14

T otals* 22& 17li

Maximum distance between capture:
between captures 1 end 12 =t 73J 1

Av.t, = 22& » 11 = 2 days.

beach­
front

water’s
edge
fl

beach- 
f rent

^ o r^ 'b c h -  
front trap

7/7 +

c/aa +
+ 7/9

Av.D. = 171& i  11 e 15.6 feet. 

Av.M, « 73  ̂ T 2 = 36.75 feet.
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Fig. 12. Record of realghtlngs For Female 
Pardosa qroenlandica, number 1966.70. 
Scale I 1 inch = 8 Feet,

Distances between successive captures (0)i

Central
R e fe re n c e
Point

capt. date days in­
terval (t)

D in 
Ft.

remarks

1 7/1 - — w. egg-sac
2 7/3 2 3i II II
3 7/4 1 1 II II
4 7/9 5 2 II n
5 7/10 1 3 II II
6 7/11 1 3 II N
7 7/12 1 3i It II
8 7/13 1 3 II II
9 7/14 1 i

II II
10 7/18 4 i II II
11 7/27 9 48 no egg-sac
12 7/20 1 i 11:48
13 7/28 i 3& 17:37jwater's

edge
14 7/29 i 7 13:24
15 7/29 è 2 16:47
16 8/2 3i 11 gravid?
17 8/14 12 5 Nor. bch.- 

Front trap 
w. egg-sac

Totals: 44 97

Max. distance (M) between captures 2 and 
16 = 68 Feet.

Av.M. a 68 t 2 = 34 Feet.

Maximum distance with egg-sac (M.sac) 
between captures 2 and 6 a 4& Feet.

Av.t. = 44 ÿ 16 a 2.7 days.

Av.D. a 97 t 16 a 6 Feet.

Av.D. w. sac a 20 7 9 a 2.2 Feet.

^  w/o sec a 77 t 7 a 11 Feet.
f / l i  W, M O

" ^ r f t  w . M e
r/ia. w. MC ‘
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These p a ram e te rs  were d e te rm in e d  from  a map o f each in d iv id u a l  

s p id e r * s  movements p re p a re d  from  f i e l d  n o te s  which recorded  th e  compass 

b e a rin g s  and d is ta n c e s  f o r  each lo c a t io n  a t  which i t  had been s ig h te d *  

The map was p rep a re d  to  a s c a le  o f 1 in c h  s 8 f e e t  and m a in ta in e d  f o r  

each in d iv id u a l l y  marked s p id e r *  F ig u re s  I I  and 12 p ro v id e  re p re s e n ta ­

t i v e  exam ples f o r  a m ale and fe m a le  s p id e r  w ith  th e  accompanying sum­

m ary*

R e s u lts

D a ta  were th u s  reco rd e d  between 21 June and 13 A u gust, 1966 f o r  

a t o t a l  o f  70 fe m a le s  and 17 m ales each o f w hich had been r e -s ig h te d  a

minimum o f f i v e  t im e s  o v e r a p e r io d  o f a t  l e a s t  a week* D a ta  f o r  th e

o th e r  106 in d iv id u a l l y  marked s p id e rs  was n o t used in  t h is  a n a ly s is  as 

I  f e l t  i t  was no t co m p le te  enough to  be a d e q u a te ly  r e p r e s e n ta t iv e *

F ig u re  13 shows th e  com parison o f maximum s t r a ig h t  l in e  d is ta n c e  

(W) betw een m ales and fe m a le s *  The r e s p e c t iv e  medians w ith  h a l f  th e  ob­

served  cases a t  a g r e a te r  d is ta n c e  and h a l f  a t  a le s s  d is ta n c e  a re  56 

f e e t  and 59 f e e t *  The a r i th m e t ic  average (a v *M ) r e s p e c t iv e ly  a re  m a les , 

4 8 *7  f e e t ,  and fe m a le s , 7 3 *8  f e e t *

F ig u re  14 shows a com parison o f  th e  ave rag e  d is ta n c e  between suc­

c e s s iv e  re c a p tu re s  (o v *D ) f o r  16 male s p id e rs  and 55 fem ales  w ith o u t egg. 

sacs* A l l  o f th e s e  a re  in c lu d e d  in  th e  c o l le c t io n  o f 70 s p id e rs  f o r  

w hich a minimum o f f i v e  r e - s ig h t in g s  o v e r a p e r io d  o f a t  le a s t  a week 

had been made* The mean average  d is ta n c e  between su ccess ive  re c a p tu re s  

f o r  th e  m ales is  1 4 *5  fe e t?  f o r  th e  fe m a le s , 30*5  f e e t *  The re s p e c t iv e

m edians ares  f o r  th e  m a le s , 14 fe e t?  f o r  th e  fe m a le s , 19*5  f e e t *

A t o t a l  o f 36 fe m a le s  were observed t r a n s p o r t in g  egg -sacs th a t
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Fig, 13, Comparison of the maximum straight line distance in feet 
between recaptures (W) for 71 female and 17 male Pardosa oroenlandica. 
Ordinate in ten foot intervale.
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Fig. 14. Comparison of the average distance between successive rasight- 
ings (Av.D.) of 16 male and 55 female jP. qroenlandica (without egg-sacs) 
a ll of which were sighted a minimum of five times over a period of at 
least a week. Ordinate represents distance at two foot intervals.
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were seen on a t  l e a s t  two o ccas io n s  subsequent to  th e  emergence o f t h e i r  

broodo F ig u re  IS  a llo w s  a com parison o f th e  average d is ta n c e  between re=> 

s ig h t in g s  w h ile  t r a n s p o r t in g  th e  cocoon and a fte rw a rd s »  There is  a s ix ­

f o ld  in c re a s e  in  th e  mean d is ta n c e  t r a v e le d  by fem ales  a f t e r  emergence of 

th e  brood th a n  w h ile  t r a n s p o r t in g  th e  egg -sac»

F ig u re  IS  p re s e n ts  re c o rd s  o f th e  average  tim e  in  days between  

s u c c e s s iv e  • 're cap tu res» *” The s h o r te r  in t e r v a l  f o r  m ales is  c o n s ite n t  w ith  

th e  g e n e r a l ly  more l im i t e d  range o f movement and g r e a t e r  exposure as a 

r e s u l t  o f  t h e i r  c o u r ts h ip  d is p la y s »  M ales co n seq u e n tly  a re  re -s ig h te d  more 

f r e q u e n t ly  d u r in g  t h e i r  occupancy o f an area»

E v id en ce  f o r  o r i e n t ia t i o n  o f  movement was te s te d  by com parison o f 

th e  observed  d is t r ib u t io n  o f th e  s p id e rs  in  th e  s tu d y  s i t e  to  what cou ld  

be exp ec ted  f o r  a p u re ly  random d is t r ib u t io n »  The m a th em atic a l model f o r  

t h is  random d is t r ib u t io n  can be c a lc u la te d  as a Poisson d is t r ib u t io n »

The a n a ly s is  re q u ire d  d iv id in g  th e  s tu d y  a re a  in to  s u i ta b ly  s iz e d  

q u a d ra ts  and d e te rm in in g  th e  number o f marked s p id e rs  observed f o r  each»

The q u a d ra t s iz e  s e le c te d  was a 2 by 2 fo o t  s q u a re , 500 o f which were re=. 

q u ire d  to  s u b d iv id e  th e  20 by 100 f e e t  s iz e  o f th e  s tu d y  area» These 

q u a d ra ts  were drawn as a g r id  u s in g  th e  s c a le  o f one in ch  eq u a ls  e ig h t  

fe e t»  The same s c a le  was used to  p lo t  from  th e  reco rd  o f compass b e a r­

in g s  and d is ta n c e s  th e  lo c a t io n  a t  w hich each marked s p id e r  had been r e -  

s ig h te d »  T h is  was done on a s e p a ra te  p ie c e  o f waxed paper» T h is  was th en  

superim posed upon th e  g r id  o f q u a d ra ts  and a llo w e d  th e  numbers o f s p id e rs  

seen w ith in  each q u a d ra t to  be counted»

A fre q u e n c y  d i s t r i b u t io n  o f  th e  number o f  q u a d ra ts  w ith  v a ry in g  

numbers o f  s p id e rs  (fro m  0 t o  6 o r  more f o r  fem a le s  and from  0 to  3 o r  

more f o r  m a le s ) was made (T a b le s  7 and 8 )»
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Fig. 15. Comparison of the average distance between successive reslghtw 
logs (Av.D.) of 36 female Pardosa qroenlandlea with egg-sacs and the 
same females after abandoning their egg-sacs. All were sighted a mini­
mum of five times over a period of at least a week. The ordinate rep­
resents distance in feet with the maximum as 55 feet and over.
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Fig, 16. Comparison of tha average time in days between successive 
resightings (av.T.) for 69 female and 17 male Pardosa qroenlandica 
observed between 21 June and 18 August, 1966. Ordinate represents 
days.
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FREQUENCY 
QUADRATS WITH FROM 0 

OBSERVED FROM 21 JUNE 
EXPECTED BY CHANCE

NOo Fem ale  
Per Q uadrat

TABLE 7

DISTRIBUTION OF THE NUMBER OF 
TO 6 OR MORE FEMALE PARDOSA GROENLAND ISA 
TO 12 AUGUST, 1 9 6 6 , COMPARED TO THE NUMBERS 

AS CALCULATED BY A POISSON DISTRIBUTION

NOo o f Q uadrats  No. o f Q uadrats Expected  
Observed f o r  a Poisson D is t r ib u t io n

0 323 2 0 1 ,7

1 05 1 0 3 .1

2 37 8 3 .1

3 20 2 5 .3

4 12 5 .7

5 9 1 .0

6 + 14

TABLE 0

0 .2

FREQUENCY DISTRIBUTION OF THE NUMBER or
QUADRATS WITH FROM 0 TO 3 OR MORE MALE PARDOSA GROENLANOICA

OBSERVED FROM 21 JUNE TO 12 AUGUST, 1 9 6 6 , COMPARED TO THE NUMBERS
EXPECTED BY CHANCE AS CALCULATED BY A POISSON DISTRIBUTION

NOo Fem ale 3.° No. o f Q uadrats  No, o f Q uadrats Expected
P e r Q uadrat Observed f o r a Poisson D is t r ib u t io n

0 394 3 6 8 ,2

1 77 1 1 2 ,7

2 15 1 7 ,2

3 + 14 1 ,9
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The observed d i s t r i b u t io n  was th e n  compared to  the exp ected  f ie =  

q u e n c ie s  f o r  a random d i s t r i b u t io n  as c a lc u la te d  by the Poisson s e r ie s :

p = ^  +  ir™  ^

where N -  th e  number o f q u a d ra ts  sampled (5 0 0 )  and m = the  mean number 

o f organ ism s p e r  q u a d ra ts  (4 5 4  i  500 -  0 o 9 0 8 ), The a c tu a l c a lc u la t io n s  

f o r  t h is  s tu d y  a re  d e t a i le d  in  Appendix D f o r  fem ales  and /p p e n d ix  [  fo r  

maleso The r e s u l t s  a re  ta b u la te d  in  T a b le  7 and T ab le  8 in  com parison  

to  th e  observed d is t r ib u t io n ! .

The d i f f e r e n c e s  in  th e  observed and th e  c a lc u la te d  random d i s t r i *  

b u tio n s  were te s te d  by th e  c h i-s q u a re  methods The a c tu a l c a lc u la t io n s  

a re  d e t a i le d  in  Appendix F„

By in s p e c t io n  o f th e  maps p rep a re d  o f each in d iv id u a l  s p id e r 's  

movements^ one n o t ic e s  t h a t  th e s e  movements were p re d o m in a n tly  n o rth  and 

s o u th , p a r a l l e l  to  th e  lak e s h o rs o  The w a te r 's  edge and the narrow ness  

o f th e  la k e s h o re  r e s t r i c t  th e  e a s t-w e s t  movements o f the s p id e rs  in  the  

stu d y  area»  But one becomes c u r io u s  w hether th e re  is  a g e n e ra l p a t te r n  

o f movement in  one d i r e c t io n  o r th e  o ther?  I  te s te d  t h is  p o s s ib i l i t y  by 

in s p e c tin g  th e  map p re p a re d  o f th e  movements o f each in d iv id u a l  s p id e i  

and lo c a t in g  th e  m id p o in t betw een th e  extrem e lo c a t io n s  th a t  th e  s p id e r  

had been s ig h te d ^  The p o s it io n  o f t h is  m id p o in t was r neri compared to  

th e  lo c a t io n  a t  w hich th e  s p id e r  was f i r s t  s ig h te d . I f  t h is  m id p o in t  

was n o r th  o f th e  lo c a t io n  a t  w hich th e  s p id e r  was f i r s t  s ig h te d  by a d is .  

ta n c e  e q u a l to  o r g r e a te r  th a n  th e  average d is ta n c e  between re c a p tu re s  

(a v o D ), I  re c o rd e d  t h is  s p id e r  as h av in g  m ig ra te d  northw ard  in  i t s  move­

ments a lo n g  th e  beach d u r in g  th e  course  o f t h is  s tudy  movement south  

c o u ld  be re c o rd e d  s im i la r ly ^  The amount o f m ig ra t io n  was recorded  in
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TABLE

FREQUENCY DISTRIBUTION OF THE 
NUMBERS OF INDIVIDUALLY INDENT IF  IABLE P . GROENLANOICA

MOVING NORTH OR SOUTH FROM THEIR FIRST LOCATION ISGHTED ONE OR
MORE TIMES THEIR AVERAGE DISTANCE BETWEEN RECAPTURES (A v . Do)

Numbers of
Fem ales M ales

4 + Av, D, 2 0

M ig r a t io n 3 Avo Do 6 2
N orthw ard

2 Avo D, 10 4

1 Avo Do 13 5

No M ig r a t io n 12 2

1 AVo Do 10 3

M ig r a t io n 2 Avo Do 11 1
Southward

3 Avo Do 2 0

4 + Avo Do 4 0

T o t a ls -  70 17

In t r e p r e te d  as E v id en ce  o f th e  D is p e rs io n  o f Female 5.= in  Approx­
im a te ly  E q ua l Numbers N o r th -  and Southward Along th e  Lakeshorsa
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com parison  t o  th e  c a lc u la te d  ave rag e  d is ta n c e  between c a p tu re s  (a v J D )*  

T a b le  9 sum m arizes th e s e  o b s e rv a tio n s »

D is c u s s io n

Hackman (1 9 5 7 )  s tu d ie d  th e  movements o f a r e la te d  w o lf  s p id e r  

Trochosa r u r ic o la  (D eg « ) a lo n g  a F in n is h  b e a c h fro n t by d iv id in g  h is  

s tu d y  a re a  in t o  e ig h t  s e c t io n s  each about te n  m eters  lo n g  and recorded  

th e  s e c t io n  in  w hich each marked specim en was re le a s e d  and su b seq u en tly  

r e s ig h te d  th e  fo l lo w in g  summer» Records were made f o r  a t o t a l  o f 30 

m ales and 65 fe m a le s  re c a p tu re d  a f t e r  o v e rw in te r in g  in  th e  summers o f 

1954 and 1955» H is  a n a ly s is  showed t h a t  87^ o f th e  m ales bu t o n ly  58^  

o f th e  fe m a le s  were re c a p tu re d  in  th e  same l o c a l i t y  in  which th e y  were 

re le a s e d  th e  y e a r  b e fo r e .  S ix  p e r  c e n t o f th e  m ales and 15^ o f th e  f e ­

m ales were re c o v e re d  a t  a -d ls ta n e »  o f more th a n  30 m eters  from  t h e i r  

re le a s e  p o in t .  H is  c o n c lu s io n  was t h a t  th e  m ale s p id e r s ,  in  s p i te  o f  

t h e i r  h u n tin g  a c t i v i t y  (and  m atin g  a c t i v i t y  in  M a y ), moved v e ry  l i t t l e  

a lo n g  th e  shore and t h a t  th e  fem a le s  were le s s  s t a t io n a r y .  He surm ised  

by way o f e x p la n a t io n  t h a t  perhaps th e  sea rch  by th e  fe m a le  f o r  th e  eg g -  

sac m ig h t be re s p o n s ib le  f o r  t h e i r  g r e a te r  amount o f movement. He f u r t h e r  

commented on the; abandonment by th e  s p id e rs  in  Septem ber o f th e  sh o re ­

l i n e  a re a s  t o  move t o  h ib e r n a t io n  a re a s  a t  th e  uppermost p o r t io n  o f th e  

s to n y  s h o r e lin e  o r  in t o  th e  a d ja c e n t  p in e  f o r e s t ,

K u e n z le r  (1 9 5 8 )  sought t o  d e te rm in e  th e  s iz e  o f th e  home ranges  

f o r  each o f th e  th re e  s p e c ie s  o f w o lf  s p id e rs  t h a t  occupied o l d - f i e l d  

h a b it a t s  in  G e o rg ia , He re c o g n iz e d  t h a t  th e  inadequacy o f h is  sample 

(4 2  specim ens t o t a l )  l im i t e d  h is  a n a ly s is  to  o n ly  a v e ry  rough ,

p ro b a b ly  minimum, a p p ro x im a tio n ^  ( o p , c i t , ,  p ,  4 9 8 ) ,  He employed two
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d i f f e r e n t  m ethods* F i r s t ,  he measured th e  a re a  en c lo sed  w ith in  th e  p o ly=  

gon form ed by c o n n e c tin g  th e  o u te rm o st l o c i  o f  a l l  th e  re c a p tu re  p o in ts  

f o r  each specim en c a p tu re d  fo u r  o r more tim es»  Second, he fo llo w e d  th e  

method proposed by D ic e  and C la r k  (1 9 5 3 )  and measured th e  d is ta n c e  o f 

each re c a p tu re  lo c u s  from  th e  c e n te r  o f a c t i v i t y  o f e v e ry  s p id e r ,  which  

was re c a p tu re d  tw o o r more t im e s ,  t o  c o n s tru c t  a fre q u en c y  h is to g ram  o f  

th e  square  ro o ts  o f  th e s e  “ a c t i v i t y  ra d ii® ** H is  c o n c lu s io n s  were t h a t  

a l l  home ranges f® r  th e  th re e  s p e c ie s  were r e l a t i v e l y  s m a ll*  The m ajor  

p a r t  o f  th e  b u rro w in g  s p id e rs *  a c t i v i t y  ou t o f th e  burrow  is  spent a t  a 

p a r t ic u la r  d is ta n c e  from  i t  (u s u a l ly  le s s  th an  9 f e e t  f o r  th e  most a c t iv e  

s p e c ie s )*  L a s t ly ,  th e  non=burrow ing  s p e c ie s  wander in  a m ore=or= less ' 

random fa s h io n  o ve r i t s  home ran g e*

V l i jm  and R ic h te r  (1 9 6 6 )  in v e s t ig a te d  q u a n t i t a t iv e ly  asp ec ts  o f 

th e  a c t i v i t y  o f Pardosa lu o u b r is  (tt la lc k e n a e r) a t  d i f f e r e n t  s tag es  o f i t s  

l i f e  c y c le *  T h e ir  d a ta  were o b ta in e d  by o b s e rv a tio n s  o f 20 a d u lt  m ales  

and 20 a d u lt  fem a le s  o f com parab le ages re le a s e d  w ith in  th e  c o n fin e s  o f 

a r e c ta n g u la r  a re a  m easuring  1 *8 0  m by 0 *8 7  m by 0 *2 0  m, f i l l e d  w ith  a 

m ix tu re  o f  sand and loam * H u m id ity , l i g h t i n g ,  and te m p e ra tu re s  were c a re , 

f u l l y  m a n ip u la te d  t o  resem ble  c o n d it io n s  in  th e  n a tu r a l  h a b it a t  o f th e  

s p id e rs *  The b e h a v io r  o f  th e  c o n fin e d  specim ens was re p o rte d  to  be n o t  

n o t ic e a b ly  d i f f e r e n t  in  com parison to  s im i la r  s p id e rs  observed in  th e  

f i e l d *  The t e s t  group was observed  from  15 March to  16 May, 1964* The 

lo c a t io n  o f  a l l  a n im a ls  d u r in g  t h is  in t e r v a l  was marked on a p la n  o f th e  

c o n ta in e r  e v e ry  h a l f  hour d u r in g  a p e r io d  o f e ig h t  hours* The s ix te e n  

observed  p o in ts  p e r  day p e r  s p id e r  were u t i l i z e d  as a measure o f “ th e  

d a i l y  a c t iv ity ™  by d e te rm in in g  th e  t o t a l  le n g th  o f th e  l in e  formed by 

c o n n e c tin g  each  p o in t  in  c h ro n o lo g ic a l o rd e r*
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T h e ir  r e s u l t s  in d ic a te d  t h a t  th e  g e n e ra l l e v e l  o f a c t i v i t y  o f males  

d u r in g  th e  observed  re p ro d u c t iv e  p e r io d  was g r e a te r  than  f o r  fem ales^ The 

maximum mean w eek ly  a c t i v i t y  o f tw e n ty  m ales was 1 2 /3 ,  th e  maximum ob­

se rv e d  f o r  20 fe m a le s  (1500g  9 0 0 ) o

My a n a ly s is  o f  ave rag e  maximum s t r a ig h t  l in e  d is ta n c e s  (avoW) and ' 

averag e  d is ta n c e  betw een s u c c e s s iv e  re c a p tu re s  (av<,0) do n o t p e rm it d i ­

r e c t  com parison t o  th e  mean w eekly  a c t i v i t y  a n a ly s is  by V l i jm  and R ic h te r *  

H ow ever, th e  av*M and av*D  do r e f l e c t  a g e n e ra l le v e l  o f a c t i v i t y  and as 

such in d ic a t e  t h a t  fe m a le  £_* o ro e n la n d ic a  a re  more a c t iv e  th an  th e  m ales  

d u r in g  th e  l a s t  h a l f  o f  June t o  m id -A u g u st* T h is  is  in  g e n e ra l agreem ent 

to  Hackman®é ' (1 9 S 7 ) c o n c lu s io n  f o r  Trochosa r u r ic o la  (D e g * )*  I  f e e l  th e  

d is c re p a n c y  betw een th e s e  r e s u l t s  and those  re p o rte d  by V l i jm  and R ic h te r  

may r e f l e c t  an a r t i f i c a l l t y  imposed by t h e i r  e x p e r im e n ta l scheme* F o r ex ­

am p le , I  have observed  maximum s t r a ig h t  l i n e  d is ta n c e s  o f 2 0 3 , 2 0 9 , 2 5 2 , 

and 265 f e e t  f o r  fe m a le  JP* o ro e n la n d ic a * I  have reco rd ed  e le v e n  o th e r  

in s ta n c e s  o f fe m a le s  w ith  a maximum s t r a ig h t  l i n e  d is ta n c e  between 100  

and 200 f e a t *  I  f e e l  th e  d im ensions o f th e  o b s e rv a tio n  a ren a  V l i jm  and 

R ic h te r  u t i l i z e d  would te n d  t o  suppress a com parable degree o f a c t i v i t y *

I  b e l ie v e  t h is  to  be borne o u t by th e  o b s e rv a t io n  t h a t  d u rin g  th e  p e r io d  

fo l lo w in g  th e  em ergence o f t h e i r  brood th e  fe m a le s  w***obecame in c re a s ­

in g ly  a c t i v e ,  o f te n  p r e f e r r in g  t o  move a lo n g  th e  w a ll  o f th e  a re n a ”

( V l i jm  and R ic h t e r ,  1966s 2 2 4 ) ,  A lthough  th e y  r e p o r t  th a t  th e  t e s t  a n i ­

m als d id  n o t show any abnorm al b e h a v io r  in  com parison to  those observed  

in  th e  f i e l d  th e r e  is  no in d ic a t io n  t h a t  in d iv id u a l  s p id e rs  were marked 

in  th e  f i è l d  and t h e i r  degree o f  movement m easured*

F u r t h e r ,  t h e i r  e x p e r im e n ta l scheme assumes a c e r t a in  s p a t ia l  den­

s i t y  bu t th e r e  is  no in d ic a t io n  how t h is  was te s te d  under n a tu r a l  c o n d it io n s ,
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T h ere  ap p ears  to  have been no q u a n t i t a t iv e  in v e s t ig a t io n  o f th e  n a tu r a l  

p o p u la t io n  o f  t h is  s p e c ie s»

L a s t ly ,  th e  s tu d y  teas d is c o n tin u e d  w h ile  th e  in c re a s in g  a c t i v i t y  

o f th e  fe m a le s  was s t i l l  r is in g »  More c o n c lu s iv e  r e s u lts  would re q u ire  

o b s e rv a t io n s  re c o rd e d  u n t i l  th e  a c t i v i t y  had peaked out» The g re a te s t  

maximum d is ta n c e s  I  observed  were a l l  f o r  specim ens marked and observed  

a f t e r  th e  m id d le  o f Ju ly»

The p a t te r n  o f  a c t i v i t y  f lu c tu a t io n s  te p ® rte d  f o r  d i f f e r e n t  s tag es  

in  th e  l i f e  c y c le  o f fe m a le  _P» lu g u b r ls  conform  g e n e r a lly  to  those I  have 

s u b s ta n t ia te d  f o r  £_» q ro e n la n d ic a » The d i f f e r e n c e  in  a c t i v i t y  th a t  V l i jm  

and R ic h te r  (1 9 6 6 )  re p lo rt f o r  fe m a le  _P» lu g u b r ls  b e fo re  and a f t e r  th e  

em ergence o f th e  s p id e r l in g s  from  th e  egg=sac conform  g e n e r a lly  to  those  

I  have s u b s ta n t ia te d  f o r  £_» q ro e n la n d ic a  fem ales»  They n o tic e d  about a 

3 1 /3  in c re a s e  (1500g  4 5 0 ) in  th e  mean d a i ly  a c t i v i t y  o f th e  fem ale  on 

th e  f o u r th  day a f t e r  th e  em ergence o f th e  s p id e r l in g s »  By com parison ,

I  d e te rm in e d  a s ix f o ld  In c re a s e  in  th e  mean d is ta n c e  t r a v e le d  by th e  

same fe m a le  a f t e r  th e  emergence o f h e r  brood th a n  w h ile  t r a n s p o r t in g  the  

eggwsac»

The com parison o f  maximum s t r a ig h t  l i n e  d is ta n c e  (av»M ) be= 

tw een m ales and fe m a le s  Ip  fehis s tu d y  is  in  g e n e ra l agreem ent w ith  Hackman's 

o b s e rv a t io n  t h a t  fe m a le s  move f a r t h e r  th a n  males»

Hackm an's In fe re n c e  t h a t  fe m a le s  m ig h t move more as a consequence  

o f t h e i r  s e a rc h in g  f o r  a s u i t a b le  p la c e  f o r  th e  n e s t borrow  is  n o t applic™  

a b le  t o  2» Q ro e n la n d ic a  w hich p re p a re  no such burrow» How ever, f i e l d  ob= 

s e r v a t io n s  do in d ic a te  t h a t  th e r e  is  a g r e a te r  c o n c e n tra t io n  o f fem a les  

w ith  e g g -s a c s  in  c e r t a in  lo c a t io n s  a lo n g  th e  la k e s h o re  th an  in  o th e rs»

These fe m a le s  a re  seen n e a r ly  a lw ays in  th e  re g io n  betw een th e  b e a c h fro n t
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c r e s t  and midbeach» They a re  v e ry  in f r e q u e n t ly  seen in  th e  b e a c h fro n t  

re g io n  and on o n ly  th re e  o cc as io n s  d id  I  see fem a le s  w ith  a tta c h e d  egg= 

sacs a t  th e  w a te r 's  edge* Only one fe m a le  w ith  an egg=sac was tra p p e d  

in  e i t h e r  o f  th e  tw o B e a c h fro n t p i t f a l l s  compared t o  s ix  tra p p e d  in  th e  

m idbeach p i t f a l l s .  F u r th e rm o re , th e  p r e fe r r e d  lo c a t io n s  a t  m idbeach ap= 

p e a r t o  be th o se  l ig h t e d  e a r l i e s t  by th e  m orning sun . Those s e c tio n s  

a lo n g  th e  la k e s h o re  t h a t  were shaded u n t i l  noon by a d ja c e n t t re e s  were 

l a r g e ly  ig n o re d  by fe m a le s  w ith  egg=>sacs» C onsequently  one m ight s u r -  

m ise an in c re a s e d  a c t i v i t y  by fe m a le s  in  moving t o  one o f th e  lo c a t io n s  

o f optimum e x p o s u re .

I  would sug gest tw o o th e r  p o s s ib le  e x p la n a tio n s  f o r  th e  g r e a te r  

movement by fe m a le s  th a n  m a le s . The f i r s t  i s  t h a t  fem a les  a re  a b le  to  

range o v e r a g r e a te r  d is ta n c e  because th e y  l i v e  lo n g e r .  The maximum ob= 

se rv e d  l i f e  span f o r  a marked male s p id e r  was 31 days; f o r  a fe m a le , 52 

d a y s . F ig u re  17 i l l u s t r a t e s  th e  com parison in  d e t a i l .  The s h o r te r  l i f e  

e x p ec tan cy  f o r  m ales is  f u r t h e r  c o rro b o ra te d  by f i e l d  o b s e rv a tio n s  o f th e  

numbers o f  s p id e rs  observed a t  d i f f e r e n t  in t e r v a ls  d u r in g  th e  summer.

Thus a t o t a l  o f  462 s ig h t in g s  o f male s p id e rs  was made d u rin g  a regim en  

o f h o u r ly  co u n ts  from  07s00 t o  20s20 on 9 J u ly  compared to  a t o t a l  o f  

o n ly  66 f o r  a s im i la r  reg im en  on 6 A u gust. F o r th e  same d a te s  re s p e c ^ '^  ' 

t i v e l y  a t o t a l  o f  321 and 189 s ig h t in g s  o f fem a le s  were made, thus in d i=  

e a t in g  a c o n s id e ra b ly  g r e a te r  d e c lin e  in  th e  numbers o f m ales fe w e r)

th a n  f o r  fe m a le s  (41% f e w e r ) .

E n g e lh a rd t  (1 9 6 4 )  r e p o r ts  t h a t  supposing n a tu r a l  c o n d it io n s ,  

Troch osa  e p in ip a lp is . Jo  ro b u s ta .  T_. r u r i c o l a . and ] [ .  t e r r l c o l a  m ales  

can l i v e  up to  23=.fco=27 m onths, w hereas th e  fe m a le s  o f th e  s p rin g  gen= 

o r a t io n  can  l i v e  up t o  27 -È O -28  m onths, and th o se  o f th e  autumn g e n e ra tio n
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Fig. 17. Comparison oF the observed l i f e  span in days of 17 male end 
47 female Pardosa oroenlandica. 21 June to IS August, 1966, Ordinate 
in days.
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up t o  3 3 “ tO “ 34 months*

V l i jm  and R ic h te r  (1 9 6 6  b ) r e p o r t  t h a t  h a l f  th e  m ales in  t h e i r  

s tu d y  d ie d  w ith in  a month (end o f A p r i l )  and th e  rem ain d er w ith in  two  

months (b y  th e  end o f  M ay) b u t a lm o s t a l l  fe m a le s  l iv e d  u n t i l  Septem ber 

and some t r u t h s  end o f O cto b er* T h is  corresponded  to  a com parable phe­

nomenon in  th e  f i e l d  where m ales were observed t o  decrease in  numbers 

J u s t a f t e r  th e  c o p u la t io n  p e r io d *  whereas fem a le s  s u rv iv e  f o r  some months*

A second e x p la n a t io n  f o r  g r e a te r  movement by fem a le s  than  m ales  

i s  th e  consequence o f my s u s p ic io n  t h a t  fem a le s  go w ith o u t e a t in g  w h ile  

c a r r y in g  th e  e g g -s a c * T h is  in fe re n c e  is  based on my o b s e rv a tio n s  t h a t  

th e  m a jo r  food  source  f o r  th e s e  s p id e rs *  o th e r  th a n  th em se lves * i s  th e  

in s e c t  l i f e  c o n c e n tra te d  a lo n g  th e  w a te r 's  edge* The w a te r 's  edge is  

where m a y f l ie s  ( B eatus s p * )  as a q u a t ic  nymphal form s m o lt to  emerge as 

a d u lts *  I t  i s  t o  th e  w a te r 's  edge t h a t  a d u lt  w inged in s e c ts  a re  observed  

p r i n c i p a l l y *  Fem ales t r a n s p o r t in g  e g g -s a c s * how ever* w ith  few  e x c e p tio n s  

were n e v e r observed a lo n g  th e  w a te r 's  edge* T h e ir  p r e fe r r e d  lo c a t io n s  

appeared  t o  be in  th e  m idbeach re g io n *  F u rth e rm o re * I  b e l ie v e  t h a t  the  

a tta c h e d  eg g -sa c  would prove a g r e a t  h in d ra n c e  t o  any s u c c e s s fu l h u n tin g  

a c t i v i t y *  C o n s e q u e n tly * th e  hunger r e s u l t in g  from  t h is  e n fo rc e d  f a s t  

prom pts th e  fe m a le  (su b se q u en t to  th e  emergence o f  th e  brood and th e  

abandonment o f  th e  e g g -s a c ) to  commence an a c t iv e  search  f o r  food* A l­

though I  r e a l i z e  t h a t  t h is  h y p o th e s is  is  m ere ly  c o n je c tu re  o n .th e  b a s is  

o f g e n e ra l f i e l d  o b s e rv a t io n s *  i t  i s  in  conform ance w ith  th e  measured  

movements o f  fe m a le s  which show a s ix f o ld  in c re a s e  on th e  average in  th e  

mean d is ta n c e  t r a v e le d  a f t e r  em ergence o f  th e  brood th an  w h ile  t ra n s p o r t in g  

th e  e g g -s a c *  Though t h is  in c re a s e  c o u ld  be prom pted by a  v a r ie t y  o f causes, 

I  f e e l  i t  i s  n o t u n rea so n ab le  t o  i n f e r  t h a t  hunger is  a m ajor one* A lso *
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V l i jm  and R ic h te r  (1 9 6 6  b ) r e p o r t  t h a t  d u rin g  th e  th re e  t o  f i v e  week 

p e r io d  t h a t  th e  Pa lu g u b r ls  fe m a le s  t r a n s p o r t  t h e i r  egg=*sacs th e y  consume 

v e ry  l i t t l e  food»

The c h i= s q u a re  r e s u l t s  in d ic a t e  t h a t  th e r e  is  much le s s  th an  

one chance out o f  a hundred 0^<OoOl) t h a t  th e  observed d is t r ib u t io n s  o f 

e i t h e r  th e  m ale o r  fe m a le  P ardosa q ro e n la n d ic a  would occur p u re ly  by 

chance» T h is  in d ic a te s  c o n c lu s iv e ly ,  t h e r e f o r e ,  t h a t  these  an im dle  a re  

o r ie n t in g  th em se lves  t o  som eth ing  and respo nd ing  in  a s e le c t iv e  fa s h io n  

t o  some p a r t i c u la r  in f lu e n c e s  in  t h e i r  im m ediate environm ent»

I  can n o t e s t a b l is h  d e f i n i t e l y  th e  fa c to r s  to  which th e  s p id e rs  a re  

o r ie n t in g .  H ow ever, I  can h y p o th e s iz e  c e r t a in  p o s s ib i l i t i e s  which m ight 

be o f  some m e r it  in  s u g g e s tin g  p o s s ib le  f u tu r e  endeavors by in te r e s te d  

in  ve s t ig a t  o rs  ,

The most im p o r ta n t f a c t o r  in f lu e n c in g  th e  o r ie n t a t io n  o f th ese  

s p id e r s ,  I  f e e l ,  i s  th e  w a te r  l i n e  i t s e l f .  C e r t a in ly ,  t h is  re q u ire s  

o r ie n t a t io n  by th e  s p id e rs  i f  o n ly  as a p h y s ic a l b a r r i e r .  However, I  

f e e l  t h a t  i t  fu n c t io n s  much more d y n a m ic a lly  th an  t h i s .  F o r o n e , I  sus­

p e c t t h a t  th e  a q u a t ic  in s e c ts  t h a t  emerge as a d u lts  a lo n g  th e  w a te r l in e  

p ro v id e  a m ajo r food  source t o  s u p p o rt th e  abundant s p id e r  p o p u la t io n .  

S econd, as s p id e rs  o r ie n t  t o  t h is  food  source  a lo n g  th e  w a te r l in e  th e y  

in c r e a s in g ly  must o r ie n t  to  one a n o th e r . T h is  is  perhaps most ap p aren t 

in  c o u r t in g  m ales t h a t  ap p ear to  c o n c e n tra te  a long  th e  b e a c h fro n t in  re e  

sponse t o  th e  g r e a te r  d e n s ity  o f  fem a le s  t h a t  can be observed fe e d in g  

t h e r e .  T h i r d ly ,  th e  w a te r  l i n e  fu n c t io n s  e f f e c t i v e l y  t o  m odify  th e  

te m p e ra tu re  and h u m id ity  o f th e  m ic ro e n v iro n m e n t. These c re a tu re s  must 

a v o id  e x c e s s iv e  te m p e ra tu re  (N ^ rg a a rd , 1 9 5 2 ) ,  T h is  is  done by see k in g  

s h e l t e r  under th e  ro cks  a t  m idday and by re m a in in g  c lo s e  to  th e  w a te r 's
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edge® T a b le  6 is  I l l u s t r a t i v e  in  t h is  re g a rd  in  showing a com parison  

o f te m p e ra tu re s  a t  s e le c te d  lo c a t io n s  a lo n g  th e  s h o re lin e ®  The concern- 

t r a t i o n  o f  fe m a le s  w ith  eg g -s a c s  a t  m idbeach is  s ig n i f ic a n t  as su g g estin g  

a m o d if ic a t io n  o f  t h e i r  te m p e ra tu re  and h u m id ity  p re fe re n c e  a t  t h is  s tage  

o f  th e  l i f e  c y c le .

I t  i s  a p p a re n t by a c o n s id e r a t io n  o f th e  r e s u l t s  in  t e s t in g  f o r  a 

g e n e ra l p a t te r n  o f  movement o r  m ig ra t io n  a lo n g  th e  la k e s h o re  th a t  n e a r ly  

as many fe m a le s  moved s o u th  as moved n o rth  from  t h e i r  lo c a t io n  where f i r s t  

s ig h te d  and t o  a com parab le  d is ta n c e  (T a b le  9 ) .  T h a t i s ,  e ig h t  fem ales  

moved n o r th  th re e  o r more t im e s  t h e i r  average  d is ta n c e  between re c a p tu re s  

compared t o  s ix  th a t '  moved so u th  an e q u a l am ount. I t  i s  p o s s ib le  to  con­

c lu d e  t h a t  th e r e  is  no u n id i r e c t io n a l  movement o r m ig ra t io n  o f fem a les  

a lo n g  th e  la k e s h o re .

I  b e l ie v e  th e  sam ple o f  17 cases is  to o  l im i t e d  t o  p ro p e r ly  a n a ly ze  

th e  movement o f m ales a lo n g  th e  la k e s h o re . A more adequate sample (31  

m a le s ) was o b ta in e d  from  th e  numbers o f marked s p id e rs  re c a p tu re d  in  th e  

p i t f a l l  t r a p s  a t  th e  two ends o f th e  s tu d y  s i t e .  These were s p id e rs  which  

had p r e v io u s ly  been marked and re le a s e d  a f t e r  c a p tu re  in  th e  p i t f a l l s  a t  

th e  so u th  end o f th e  s tu d y  a re a  and had s u b seq u e n tly  moved northw ard  a -  

lo n g  th e  la k e s h o re .

D u rin g  t h is  af@roe p e r io d  (1 9  days t ra p p in g  in  th re e  in t e r v a ls  from  

10 J u ly  t o  14 A u gust) th e r e  were 27 male and 16 fem a le  re c a p tu re s  in  th e  

tw o s o u th  p i t f a l l s  o f s p id e rs  w hich had moved in  an o p p o s ite  d i r e c t io n  

a lo n g  th e  la k e s h o re . T a b le  10  compares th e s e  r e s u l t s .  I t  is  e v id e n t  

t h a t  abo u t e q u a l numbers o f m ales a re  mowing in  e i t h e r  d i r e c t io n  so th a t  

no u n id i r e c t io n a l  s h i f t  in  th e  m ale p o p u la t io n  is  o c c u r r in g .

The d a ta  f o r  fe m a le  re c a p tu re s  would ap p ear to  in d ic a te  a southw ard
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TABLE i n

SUMMARY OF THE

NUMBERS OF t r a p  REU/if TURES OF PARDOSA GROENLANOICA 
LV'IOii.lLY MARKED AT I HE OPPOSITE END OF THE STUDY AREA

T ra p p in g  P e rio d  N o rth  P i t f a l l s  ( 2 )  South P i t f a l l s  (2 )
M ales Fem ales M ales Females

_________(1 9 6 6 ) _____________ ( y e l . )________(v e ls _)_________( v e l , )_______ (y e l& )

18 -  29 J u ly  16 2 10 11
(1 2  d ay s )

4 - 5  August 7 5  8 3
(3  d ays)

11 -  14 August 8 0 9 2
(4  d ays)

T o ta ls  31 7 27 16

In te r p r e te d  as E v idence  o f th e  D is p e rs io n  o f M ale P_. in  Approx­
im a te ly  E q ual Numbers N o r th -  and Southward Along th e  Lakeshore ,
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m ig r a t io n ,  A f r a c t io n  moré th a n  tw ic e  as many fem a le s  were re c a p tu re d  

moving so u th  as were moving n o r th  (1 6  so u th  to  7 n o r t h ) .  However, t h is  

c o n f l ic t s  w ith  e v id e n c e  fro m  th e  re c o rd s  o f in d iv id u a l  fem ale  movements 

w hich I  b e l ie v e  t o  be more r e l i a b le  because o f th e  la r g e r  sam pling (7 0  

s p id e rs  compared to  2 3 ) ove r a lo n g e r  p e r io d  o f tim e  (4 6  days compared 

t o  1 9 ) ,

My re c o rd s  o f movements do n o t p ro v id e  any ev id en ce  o f e s p e c ia l ly  

d efended  t e r r i t o r i e s  by P̂ , q ro e n la n d ic a .  The c lo s e s t  a p p ro x im a tio n  is  

d u r in g  th e  p e r io d  when th e  fem a le s  c a r r y  t h e i r  e g g -s a c . Then t h e i r  

movements a re  reduced and th e y  w i l l  con g reg ate  in  those midbeach l o c a l i ­

t i e s  w hich a p p a re n t ly  have th e  most s u i ta b le  exposure to  the  sun. However, 

I  have no t observed any in d iv id u a ls  d e fe n d in g  a p a r t ic u la r  l o c a l i t y  f o r  

t h e i r  e x c lu s iv e  occupancy. When tw o fem a le s  w ith  egg -sacs  en c o u n te r one 

a n o th e r  th e y  ap p ear to  accommodate to  one a n o th e r by s im p ly  moving a p a rt  

so as to  e q u a lly  space them se lves  th ro u g h o u t the  a r e a ,  V l i jm  and R ic h te r  

(1 9 6 6  b ) r e p o r t  t h a t  Pardosa lu q u b r is  w ith  a tta c h e d  eg g -sacs  a ls o  are  

v e ry  t o le r a n t  o f one a n o th e r ,

M ales ap p ear e n t i r e l y  m obile  and cannot be id e n t i f ie d  t o  any p a r ­

t i c u l a r  l o c a l i t y  d u r in g  th e  summer.
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CHAPTER V I I

SUMMARY

A dense p o p u la t io n  o f w o lf  s p id e r s ,  Pardosa q ro e n la n d ic a  The, was 

in v e s t ig a te d  a t  a lo c a t io n  on th e  e a s t  shore o f F la th e a d  Lake (Lake C o u n ty ), 

M ontana, in  th e  v i c i n i t y  o f th e  B io lo g ic a l  S ta t io n  o f the U n iv e rs ity  o f 

Montana a t  Y e llo w  Bay. The in v e s t ig a t io n  was conducted d u rin g  the  summers 

o f 1954 to  1967 to  s tu d y  a s p e c ts  o f th e  l i f e  h is t o r y  and p o p u la tio n  dynam­

ic s  o f  th ese  s p id e r s .  In  a d d i t io n ,  o b s e rv a tio n s  o f re p ro d u c tiv e  b e h a v io r  

were made in  June and J u ly ,  1 9 6 1 , a t  the  Rocky M ountain  B io lo g ic a l  Lab­

o r a t o r y ,  G o th ic , C o lo ra d o .

A m a rk -a n d -re c a p tu re  method was u t i l i z e d  from  21 June to  18 A ugust, 

1965 to  o b ta in  d a ta  on th e  s p id e rs  in  th e  2 ,0 0 0  square f e e t  s tudy  a re a .

Some o f  th e  s p id e rs  were marked f o r  in d iv id u a l  id e n t i f i c a t io n  by p a in t in g  

t h e i r  le g s  o r  backs w ith  q u ic k -d r y in g  enamel p a in t  in  a d is t in c t i v e  p a t ­

t e r n ,  A t o t a l  o f 140 a d u lt  fem a le  and 43 a d u lt  males were thus marked 

and o b s e rv e d . In  a d d i t io n ,  s ix  p la s t ic  d ishpans were in s t a l le d  a long  the  

la k e s h o re  as p i t f a l l  t ra p s  and m a in ta in e d  d u rin g  the  summer o f 1 96 6 . The 

s p id e rs  th u s  c a p tu re d  were marked to  i d e n t i f y  th e  t r a p  lo c a t io n  b u t no t 

in  an i n d iv id u a l l y  re c o g n iz a b le  p a t t e r n .  D u rin g  th e  n in e te e n  days th a t  

th e  p i t f a l l s  were o p e ra te d  a t o t a l  o f 962 s p id e rs  was m arked. Of th e s e ,

250 m ales and 243 fe m a le s  were tra p p e d  in  th e  s tu d y  a re a  p ro p e r. "Recap­

tu r e s "  c o n s is te d  f o r  th e  most p a r t  o f r e - s ig h t in g  th e  marked s p id e rs  d u r­

in g  th e  census su rveys  conducted a t  n e a r ly  d a i ly  in t e r v a ls  th rough  the  

s tu d y  a re a *  In  a d d i t io n ,  s p id e rs  were re c a p tu re d  f r e q u e n t ly  in  the p i t ­

f a l l s  ;

The d a ta  th u s  o b ta in e d  have made p o s s ib le  an a n a ly s is  o f th e  r e ­

p ro d u c tiv e  b e h a v io r ,  n a t a l i t y ,  m o r t a l i t y  a n d /o r  d isap p earan ce  r a t e ,  and
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p o p u la t io n  dynam ics f o r  t h is  s p e c ie s  which has n ev er been re p o rte d  p re ­

v io u s ly  <>

W ith  re g a rd  to  re p ro d u c tiv e  b e h a v io r , th e  c o u rts h ip  ro u t in e  o f the  

male o ro e n la n d ic a  is  d e s c r ib e d . M atin g  b e h a v io r  is  d e s c rib e d  on the  

b a s is  o f  o b s e rv a t io n s  o f seven d i f f e r e n t  in s ta n c e s , Egg-sac p re p a ra t io n  

i s  d e s c r ib e d  based on two observed in s ta n c e s  which a llo w  a com parison of 

norm al and abnorm al b e h a v io r ,  A h y p o th e s is  em phasizing  th e  im portance  

o f th e  s p in n in g  a c t i v i t y  en sh ro u d in g  th e  g e rm in a l emmision to  e l i c i t i n g  

th e  a tta c h m e n t and t r a n s p o r t  b e h a v io r  by th e  fem ale  is  proposed. The 

le n g th  o f e g g -s a c  t r a n s p o r t  was d e te rm in ed  to  be 17 days f o r  th e  n in e ­

te e n  cases o b s e rv e d . Eggs and s p id e r l in g s  were d eterm in ed  to  c o n tin u e  

t h e i r  developm ent w ith o u t a t t e n t io n  by th e  fem ale  i f  kep t a t  s a tu ra te d  

h u m id ity  and c o n s ta n t m oderate te m p e ra tu re . In  t h is  sp e c ie s  developm ent 

p roceeds as e g g , d e u to v a , p re-nym ph , and nymph b e fo re  th e  emergence from  

th e  e g g -s a c . H ow ever, developm ent appeared t o  occur co n sp icu o u s ly  f a s t e r  

in  response to  th e  fe m a le *s  sunning a c t i v i t i e s .  A f te r  t h e i r  emergence 

fro m  th e  e g g -s a c , s p id e r l in g s  were t ra n s p o r te d  on th e  backs of th e  fem ale  

f o r  two days w ith  b u t one e x c e p tio n  ( th r e e  d a y s ) o f th e  t o t a l  o f e le v e n  

d i f f e r e n t  in s ta n c e s  o b s erved .

Aspects o f n a t a l i t y  in v e s t ig a te d  were th e  b reed in g  p e rio d  and num­

b e r  o f  b ro o d s , number o f p ro g e n y , sea so n a l v a r ia t io n s  in  n a t a l i t y ,  and 

th e  r e a l iz e d  re p ro d u c t io n . The preponderance o f th e  eg g -sacs  was shown 

t o  be p re p a re d  by m id -J u ly  a lth o u g h  fem a le s  w ith  egg -sacs can be observed  

a lo n g  th e  la k e s h o re  th ro u g h o u t th e  summer. Four fem ales  were i d e n t i f ie d  

p o s i t iv e ly  t o  have p re p a re d  two eg g -sa cs  d u r in g  th e  summer. Ten a d d it io n a l  

fe m a le s  were suspected  to  have p rep a re d  two e g g -s a c s . The t o t a l  re p re s e n ts  

20% o f  a l l  th e  fem a le s  f o r  which re c o rd s  were k e p t in  t h is  s tu d y . The mean
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c o n te n ts  o f 38 e g g -s a c s  exam ined was 90 s p id e r l in g s »  The number o f s p i­

d e r l in g s  n o t ic e a b ly  d e c lin e d  as th e  summer progressed» Ten eg g -sa cs  c o l ­

le c t e d  between 1 - 1 7  August had a mean c o n te n t o f 69 s p id e r lin g s »  A 

few  sacs o f s m a ll c o n te n t ,  how ever, c o n s is te n t ly  occurred» F o r th e  m id- 

J u ly  p e r io d  o f maximum p o p u la t io n ,  29̂ S o f th e  observed a d u lt  fem ales  

were no ted  w ith  a tta c h e d  egg -sacs» Assuming th a t  a l l  th e  a d u lt  fem ales  

in  th e  p o p u la t io n  in  th e  course o f th e  summer p rep ared  an e g g -s a c , the  

an n u a l p ro d u c tio n  o f eggs would have been a p p ro x im a te ly  100 ,000»  T h is  

re p re s e n ts  a r e a l iz e d  re p ro d u c tiv e  p o t e n t ia l  50  tim e s  th e  p re v io u s  a d u lt  

p o p u la tio n »

The p e rc e n ta g e  o f a r re s te d  developm ent o f th e  young w ith in  th e  egg. 

sac was observed  to  be o n ly  1»1% o f th e  t o t a l  c o n te n ts  o f a l l  34 egg -sacs  

exam ined» Fem ale consum ption o f th e  c o n te n ts  o f a p p a re n tly  la te -s e a s o n  

and u n f e r t i l i z e d  e g g -sa cs  o ccu rred  o c c a s io n a lly »  There was a d is t in c t  

d i f f e r e n c e  betw een th e  mean numbers o f eggs in  th e  egg -sac  (9 0 )  and the  

number o f s p id e r l in g s  t ra n s p o r te d  on th e  back o f th e  fem ale  (6 7 )»

A m ajo r p re d a to r  o f th e  P_» q ro e n la n d ic a  p o p u la tio n  was th e  d ig g e r  

wasp A n o p liu s  i th a c a  Banks (P o m p ilid a e ) » E ig h t  in s ta n c e s  a re  re p o rte d  

in  d e t a i l  t o  d e s c r ib e  a s p e c ts  o f r e c o g n it io n  and m utual responses by the  

wasps and s p id e r s ,  manner o f p rey  t r a n s p o r t  and o r ie n t a t io n  o f the  wasp 

t o  i t s  b u rro w . Two hypotheses a re  proposed based on these o b s e rv a tio n s »  

F i r s t ,  t h a t  th e  s p id e r  i n i t i a t e s  th e  a c tu a l  e n c o u n te r w ith  a wasp by 

pouncing  a t  i t  as an in te n d e d  v ic t im »  Second, t h a t  th e  wasp r e je c t s  

a d o lt  m ale s p id e rs  as s u i t a b le  v ic t im s .

The shrew  Sorex vaqrans was e s ta b lis h e d  f o r  th e  f i r s t  t im e  as a 

p r e d a to r  o f t h is  s p e c ie s .

A spects o f th e  p o p u la t io n  dynam ics in v e s t ig a te d  were d e n s ity .
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d is p e r s io n ,  and movement. The a d u lt  p o p u la t io n  was noted to  be a t  i t s  

peak (2 1 7 7  maximum on 15 J u ly ,  19 6 6 ) f o r  a p e r io d  o f about a week a t  

m id -J u ly  and th e n  to  b eg in  to  d e c l in e .  At the  end o f th e  f i r s t  week 

o f A u g u st, th e  p o p u la t io n  had d e c lin e d  by 34 .4% . A d is p ro p o r t io n a te  

re d u c t io n  in  th e  numbers o f male s p id e rs  was noted d u rin g  t h is  p e r io d ;  

th e  numbers o f m ales d e c lin e d  20% f a s t e r  th a n  f o r  th e  fe m a le s . I t  was 

observed  in  m id -A ugust t h a t  th e re  were 60% more fem ales  than  m ales . T h is  

is  surm ised  to  be a consequence o f a g r e a te r  lo n g e v ity  by fe m a le s .

The e s t im a te d  d e n s ity  o f th e  maximum a d u lt  p o p u la t io n  a t  m id - 

J u ly  was c a lc u la te d  f o r  th e  b e a c h fro n t as 4 .0 8  s p id e rs  p er square fo o t  

and f o r  th e  m idbeach p o r t io n  as 0 .7 0  s p id e rs  p e r square f o o t .  D e scrib ed  

in  te rm s o f th e  le n g th  o f th e  w a te r l in e  f o r  th e  s tu d y  a re a , th e  d e n s ity  

was 22 a d u lt  s p id e rs  p e r  m e te r o f w a te r f r o n ta g e .  T h is  is  tw ic e  th e  

d e n s ity  re p o r te d  by th e  p re v io u s  most com parable s tu d y .

The d is p e r s io n  o f b o th  m ales and fem a le s  was te s te d  by com paring  

th e  observed  d is t r ib u t io n  t o  a P o isson d i s t r ib u t io n  as a m ath em atic a l 

model f o r  a p u r e ly  random s p a c in g . These c a lc u la t io n s  in d ic a te d  th a t  

th e re  was much le s s  th a n  one chance out o f a hundred (P <  0 ,0 1 )  th a t  th e  

observed  d is t r ib u t io n  o f e i t h e r  m ales o r fem a le s  would occur p u re ly  by 

ch a n ce . T h is  seemed to  be in  response to  th e  d if fe r e n c e s  noted in  tem per­

a t u r e ,  h u m id ity , and l i g h t  exposure between the  b e a c h fro n t,  a long  th e  

w a te r 's  e d g e , and th e  m idbeach p o r t io n s  o f  th e  la k e s h o re . The g r e a te r  

abundance o f food  a lo n g  th e  w a te r 's  edge a ls o  was h yp o th es ized  to  be a 

c o n t r ib u t in g  f a c t o r .

The a n a ly s is  o f movement was conducted f o r  a t o t a l  o f 70 fem a les  

and 17 m ales th a t  were marked in  an in d iv id u a l ly  re c o g n iz a b le  manner and 

had been r e -s ig h te d  a minimum o f f i v e  t im e s  o ver a p e r io d  o f a t  le a s t  a
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uieeko In  g e n e r a l ,  fem a le s  were d e te rm in ed  to  move g r e a te r  maximum d is ­

ta n c e s  th an  m ales ( th e  mean f o r  th e  m ales was a p p ro x im a te ly  48 f e e t  com­

p ared  t o  73 f e e t  f o r  th e  fe m a le s )  and a g r e a te r  average o f d is ta n c e  be­

tw een s u c c e s s iv e  re c a p tu re s  ( th e  mean f o r  th e  m ales was 14*5  f e e t  com- , 

p ared  t o  30o5 f e e t  f o r  th e  fe m a le s )»  The amount of movement by fem ales  

was noted  to  v a ry  w ith  d i f f e r e n t  s ta g e s  in  th e  l i f e  c y c le ,  so th a t  the  

m edian o f th e  ave rag e  d is ta n c e  o f movement between success ive  re c a p tu re  

f o r  fe m a le s  in c re a s e d  more th an  s ix  t im e s , from  3 to  19 f e e t ,  a f t e r  th ey  

abandoned t h e i r  eg g -sacs»  T h is  was h y p o th e s ize d  to  be s ig n i f ic a n t  f o r  

e f f e c t i v e  d is p e r s a l  o f  th e  s p id e r l in g s *

Com parison o f th ese  r e s u l t s  to  s im i la r  s tu d ie s  p re v io u s ly  re p o rte d  

i s  made*
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C a lc u la t io n s  o f  P_« q r o e n la n d ic a  p o p u la t io n  e s t im a te s  by th e  L in c o ln »  
P e te r s o n  in d e x  a n a ly s is  o f  a l l  p a in te d  s p id e r s  m arked in  th e  s tu d y  a re a  
and o b s e rv e d  d u r in g  cen su s  s u rv e y s  a t  s e le c t e d  t h r e e - d a y  I n t e r v a l s ,
P s  a v e ra g e  e s t im a te d  p o p u la t io n  f o r  th e  t h r e e  day p e r io d ;  M -  number 
o f  s p id e r s  m arked in  th e  p re » c e n s u a  p e r io d ;  s *  t o t a l  number o f  s p id e rs  
s ig h t e d  d u r in g  th e  t h r e e  d ay  cen su s  p e r io d ;  and R = t o t a l  number o f  
m arked s p id e r s  r e s ig h t e d  d u r in g  th e  t h r e e - d a y  census p e r io d ,

7 .  B . 9 J u ly

« . l a s ,  «  ( t o ^ 7 / 8 )  a  36  ^ 36 X 5 5 9  .  .  443

ft » 4 ft R 48  48

A l l  m ( t o  7 / 8 )  = 81
F em a le s : S » 423 P « ill§ . = § l,,.x  423 = 34,,263 = 591

R B 58 R S8 58.

13a 1 4 ,  15 J u ly

m a le s :  m ( t o  7 /% 4 ) = 4 0  ^
s a 323 P e m 4Q_ M_ 323 _ 1 2 ,9 2 0  a 923
R = 14

A l l  m ( t o  7 / 1 4 )  .  102  ^
F e m a le s : S « 4 2 2  P » = 102  x 422  „  4 ,0 4 4  „  683

R *  63  R

1 8 . 1 9 .  20  J u ly
.  J

"  p .  Î13S . .  6 7 ^  .  .  5 7 ,
R .  20  R 2 °  20

A l l  ra ( t o  7 / 1 9 )  «  122
S « 17
R *  34

2 7 ,  2 8 ,  2 9  J u ly

F e m a le s : S « 174  P « ^  624
34

m aleag  m { t o  7 / 2 a )  « 192  p .  mtS .  192  x 137  ,  2 6 .3 0 4  ,  2 9 9

R .  86 R M  M

A l l  m ( t o  7 / 2 8 )  *  295
F e m a le s :  S = 3 8 0  P = Ü1Ê.

R *  1 5 7  ^

14

1 0 2  X 422
63

67  X 172  »
2 0

1 2 2  X 174
34

192  X 137
'88

295 X 380
157  157
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4a 5o 6 A u g u st

. a l a s ,  .  ( t c ^ 8 / 5 )  = 2 16  „  _ ,  2 16  ,  91 .  19  656 .

R s 58  &S

A l l
F e m a le s  g M ( t o  8 / 5 )  = 3 29

S = 3 1 4  P -  SLS = 3 29  X 3 14  ^ 1 0 3 * 3 0 6  = 662
R = 1 56  "  R 156 156

11a 12a .13 A ugust

males, m ( t o ^ 8 / 1 2 ) =  2 42   ̂ ^ j ,_s  ̂ 242  x 52  ,  1 2 . 5 8 4  ,  340

R = 37  ^ 57  37

A l l
F s a a la s ,  m =62  p ^ .  ^62 x 288 ,  1 0 4 ^  ,  690

R = 151
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APPENDIX  B ,  E s t i m a t e  o f  m a le  P .  g r o e n l a n d l c a  p o p u l a t i o n  b y  a n a l y s i s  a f t e r  S c h n a b e l  
o f  a l l  s p i d e r s  m a rk e d  a n d  r e s i g h t e d  d u r i n g  c e n s u s  s u r v e y s  t h r o u g h  t h e  s t u d y  a r e a .
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22 34 6 1 1 0 0 3 4  6 34 6 0 0 =
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2 4

» 7 » 3 » 1 21
n o  o b s e r v a t i o n s

27 = 1 “ 27

2 5
26

12 19 3 3 0 0 3 6  57 70  
no  o b s e r v a t i o n s

84 0 1 » 84

27
2 8

3 5 13 14 14 0 2 4 9 0  182  56 0  
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2 6 6 0 3 = 89
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4 3 0 26 26 3 78 0 2 1 7 7 = 11 1 9 8
5 = 4 2 29 29 <31 6 = 1 2 1 8 3 3 9 5 17 - 199
6 36 55 31 31 7 7 1 1 1 6  1 7 0 5  2 6 3 0 5 1 0 0 11 2 4 2 3 9 2 1 3
7 73 16 35 35 17 3 2 5 5 5  56 0  5 1 8 5 5 6 6 0 2 8 27 1 8 5 , 2 1 0
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o'3O A u g .  5 ra 5 15 3 63 eak 5 = 3 1 5 40174 E3 2 5 8 CM 156
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CD 6 2 8 33 1 6 0 6 8 1 8 23 4 4 8 0  2 2 4 4  8 1 1 2 7 4 2 4 1 8 253 2 8 1 3 2 1 151
8 7 no  o b s e r v a t i o n s
ci- 8 n o  o b s e r v a t i o n s

9 5 9 1 6 5 68 2 5 8 2 5  6 1 2  8 2 1 0 4 4 3 0 3 0 255 2 8 6 322 1 5 0
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§- A P P E N D IX  C ,  E s t i m a t e  o f  f e m a l e  P .  g r o e n l a n d i c a  p o p u l a t i o n  b y  a n a l y s i s  a f t e r  S c h n a b e l

o f  a l l  s p i d e r s  m a rk e d  a n d  r e s i g h t e d  d u r i n g  c e n s u s  s u r v e y s  t h r o u g h  t h e  s t u d y  a r e a .
P  =  e s t i m a t e d  p o p u l a t i o n  ; S =  t o t a l  f e m a l e  s p i d e r s  s e e n ;  M =  t o t a l  m a rk e d  f e m a l e  
s p i d e r s  a v a i l a b l e ;  a n d ,  R =  t o t a l  n u m b er o f  m a rk e d  f e m a l e  s p i d e r s  r e s l g h t e d  d u r i n g  
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APPENDIX D . 133

The expression   where N is the number of quadrats »
n îe t n

m is the mean number of organisms per quadrat and e=2. 
the base for natural logarithms, permits the determination 
of the expected occurrences of organisms by purely random 
distribution of female Pardosa groenlandica in this study 
are-as follows :

N = 500 and log N = 2.69897; m = 0.908 and log m = 9.95809- 
10; and e = 2.718 and log e = 0.43429

For 0 spiders per quadrat: . r-,.
em 2 . 7 1 8  0 , 9 0 8

Log 500 = 2 .69897-CO . 4 3 4 2 9 ) ( 0 .9 0 8 ) = 2 .69897-0.39434=
2 , 7 1 8 ^ . y y a

2.30463
N^  = antilog 2 .30463 = ̂ 201_^

For 1 spider per quadrat:

L o g  500£0^908)^ =  2.69897+C9.95809=10)^0„43429(.908;

Nm
gCl

1 2 .2 6 2 7 2 -1 0

= antilog 2.26272 = 183.1
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a p p e n d i x  d . ( C o n t in u e d )

F o r  2 sp id e rs  p er  q u a d ra t :  (Q ♦ 908}^  -gngy rp n  2 . 1 ( 2 . 7 1 8 )  0 .90d

Log | 2 0 1 2 ^ | 0 8 ^ i ^  = 2 .6 9 8 9 7 + 2 (9 .9 5 8 0 9 -1 0 )  -

/ Ô . 3 0 1 0 3 + 0 .4 3 4 2 9 (0 .9 0 8 1 ?

= ( 2 2 .6 1 5 1 5 - 2 0 )  -  0 .69537  = 2 1 .9 1 9 7 8 -2 0
2

= a n t i l o g  1 .91978  = 83 .1  

F o r  3 s p id e rs  p e r  q u a d ra t : -  ( 3 ° 2 ° Î ) ( 2 ^ 7 1 8 ) P:^08

Log | 0Q (Q j908^ .gp3 = 2 .6 9 8 9 7 + 3 (9 .9 5 8 0 9 -1 0 )  -3
7 0 S  “

/Ô.77815+0.43429(0.908J7 = 1.40075

3 l e ^
= antilog 1.40075 = 25.2

For  4 s p id e rs  p e r  q u a d ra t :  ^  = ( ° ° 3° i  a ) ( ^ / l 8 ) 0  .908  

Log ^00(0.908)4 = 2.69897+4(9.95809-10) -
^ 2 4 ( 2 . 7 1 8 )  U .908 ^  _

^1.38021+0.43429(0.9082/ = 0.75678
= antilog 0.75678 = 5.7 4 . e"̂  ---

F o r  5 s p id e rs  p e r  q u a d ra t :  ^  = ( % T l ) ( 2 . 7 1 8 )  U.-g08

” 2 .6 9 8 9 7 + 5 (9 .9 5 8 0 9 -1 0 )

22.07918+0.43429(0.9082? = 0.01590
= antilog 0.01590 = 1.0

I5'.e
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APPENDIX D. ( C o n t in u e d )  135

For 6 or more spiders per quadrat :
500 - (201.7+183.1+83.1+25.2+5.7+1.0) = 500-499.8 =

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX E,

The expression — ■ where N is the number of quadrats .
n le ™

m Is the mean number of organisms per quadrat and e=2.718, 
the base for natural logarithms, permits the determination 
of the expected occurrences of organisms by purely random
spacing in a number of quadrats. The calculations for the
expected random distribution of male Pardosa groenlandica 
in this study are as follows :

N = 500 and log N = 2.69897; m = 0.306 and log ra =
9.48572-10; and e = 2.718 and log e = 0.43429

For 0 spiders per quadrat : —
e ®  2 . 7 1 8

Log 500 = 2 . 6 9 8 9 7 - ( 0 . 4 3 4 2 9 ) ( 0 . 3 0 6 ) = 2 . 6 9 8 9 .7 - G .13289:

2 .5 6 6 0 8

= antilog 2 .56608 = 368.2gO  ^   .

For 1 spider per quadrat :

Log 500(0.306) = 2 .69897+(9.48572-10)-(0.43429)(0.306
s  2 . 7 1 8

Nm̂
m

= (12.18469-10)-0.13289 = 2.05180 
= antilog 2.05180 = 112.7
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APPENDIX E. ( C o n t in u e d )

For 2 spiders per q u a d r a t  : = j 'Q ’QCQ ° 3 0 6 } ^ ^
2ïe'=' ( 2 . 1 ) ( 2 . 7 1 8 )

Log “ 2.69897 + 2(9.48572^10) -
_/Ô.30103+0 .43429(  .306^7

= (21.67041-20)^0.43392 = 2 1 .2 3 64 9-2 0  

= antilog 1.23649 = 17.2

For 3 or more spiders per quadrat :
500 - /3Ô8.2 + 112.7 + 17.2? - 1 9
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APPENDIX Fo C a lc u la t io n s  f o r  th e  Chi=.Square T e s t  t o  Compare th e  

O b served  and T h e o r e t i c a l l y  E x p e c te d  Random D i s t r ib u t io n s  o f  M ale  and 

F em ale  P a rd o s a

F o r  F e m a le s g

No* o f  fe m a le s  
p e r  q u a d r a t  g

O bserved  ( f ^ ) ?

d i s t r i b u t i o n  ( f g ) g
E x p e c te d  by P o is s o n  
d:

^o -

(F,

(F .
F e )

f e ) '

e

" i f c .  -  f . y

■]

0

3 2 3 . 0

2 0 1 . 7

1 2 0 . 3

1

8 5 . 0

1 8 3 .1

- 9 8 . 1

2

3 7 . 0

8 3 . 1

=46.1

1 4 , 4 7 2 . 1  9 , 6 2 3 . 6  2 , 1 2 5 . 2  

7 1 . 7  5 2 . 5  2 5 . 5

3 4  5 6 +

2 0 . 0  1 2 . 0  9 . 0  1 4 . 0

2 5 . 2  5 . 7  1 . 0  0 . 2

= 5 . 2  6 . 3  8 . 0  1 3 . 8

2 7 . 0  3 9 . 7  6 4 . 0  1 , 9 0 4 . 0

1.1

S 1 1 7 3 . 7 D e g rees  o f  
f re e d o m  ( d f ) = 5

6 . 9  6 4 . 0

P < 0 .0 1

9 5 2 . 0

F o r  W a les  g

No* o f  m ales  
p e r  q u a d r a t g

O b served  ( f ^ )

d i s t r i b u t i o n  ( f g ) g
E x p e c te d  by P o is s o n  
d i s t r i t

^  n
(F .

(F ,
f e )

f e ) '

( f F» ) 1

0 1 2 3 +

3 9 4 . 0 7 7 . 0 1 5 . 0 1 4 . 0

3 6 8 . 2 1 1 2 . 7 1 7 . 2 1 . 9

2 5 , 8 = 3 5 . 7 = 2 . 2 1 2 . 1

6 6 5 . 6 1 2 7 . 5 4 . 8 1 4 6 . 4

1 . 8 1 1 . 3 0 . 2 8 7 7 . 0

= 9 0 .4 D e g re e s  o f  
f re e d o m  ( d f )  «  3 P <  0 .0 1
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