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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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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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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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3 0

J u l y  1 
2
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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  
c e n s u s  s u r v e y .
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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 =
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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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