
a g a te  s&> 200  y a rd s  s o u th  i n  Region a ,  where %  a e r t e n i s  

IndiV iauvtl.s s o m e tia e s  ecaae i n to  s r o t a c t  w ith  u m H e i  

i ru S iV ia n s ls , n o  i n t e r s p e e i f i o  aggressivenaB S  wma BBti-roS* 

p ro b ab ly  b e c a u se  t h e  in d i 'r i d u t i e  o f  b o th  speoieB  a re  

gjtp£yjtihftately o f  t h e  s r a e  a tee*  so  t h a t  n e i t h e r  sp e o le a  i a  

able-' t o  h o l l y  t h e  o th e r ,

T b d sr le d )o ra to ry  c o n d i t io n s ,  where th e  s p e c ie s  -were 

housed  i n  ta n k a  o r  o c m ta ln s r s ,  acme uS na.tu rsT ly  e x o e ts ly e  

h o s t i l e  b e h a r lo ir r  was n o tic e d "  a t  a l l  tim e s  o f  t h e  d a y . S lhso  

each  s p s c ie a  w as h o u sed  l a  a  s e p a ra te  (sm ta te e r#  o n ly  

t n t r a e p e o l f i o  h o s t i l i t y  was dbB ersei#  end th e  Inai-piSasa.t' 

showing th e  B o a t a g g re s s iv e n e s s  w are th e  ’C* in v e r s e  nalesSi.

P o r  t h e  m o st p e r t ,  t h e  in d iv id u a ls  o f  e a t i i  o f  th e  sp e ti.a a  

w ars  o a n f in e d  t o  t e a k s  to o  sm a ll  f o r  t h e i r  num ber, so  t ite 6  

th e r e  was o f t e n  n o t  s u f f i c i e n t  room, f o r  e v e r y  o rd b  t o  t s v c  • . 

an  ad e q u a te  b u rro w . H o st o f  th e  h o s t i l i t y  oantned  

■ n a t u r a l l y  a ro u n d  tiro  ow n ersh ip  o f  hurroW B. M oreover,

k e p t  e lsm b a rin g  on t o ?  o f  o n e  a n o th e r  t o  a  w ain  .

a t te m p t t o  e s o s n e  fro n t t h e  ta n k  b y  o l i ta b te g  u p  t h e  -yerfeiesl 

B ides of" t ia e  o d n t t i n e r ,  gnd th is -  l e d  t o  f a r t h e r  eeg rsv e t& n y

SB& h e n c e  t o  m ore h o s f i l i t y  ftarongst t h e  o rh b s .  S t a id  ;

p r o t e c t i n g  t h e i r  b a rro w s , t h e  c ra b s  showed n o  d s f i a i t e  .

-  — "  — « - »  m * »  « w » ,
a p a i r  o f  alalB  I r d lv f d u a l s  c o u ld  "oe floen BotiEag # #  gri-pn v illi  

o ne  a n o th e r  f o r  m few  moments a t  a  tim e* F o r  t i n  m oot p iu %  

# .  m ore  a e - ro e s iv o  srO be to o d ed  t o  tm l l y  t h e  t im ta  t o a l * * n 6 »  

b y  o B arem e  US ihsm I n  o rd e r  t o  th e s e  them  m m ,  m i ,  p o M ito y , .

t y  t a w  " - f  W r W e  * , * = * & * ,

S e e m ,  e l r e ^ y  n » * I e a  h r  m o th e r ,  m . - h t  —s d le e ,  m ole

horror. The Intm ding male attempted t o  enter the horposr



io  sp£*e o f  i t s  b e in g  oo o u p ied , bufc b e  eooa Te^esttergefl., gn& 

tiie  o m et- aaoBged affce? M b ,  B ie  in tru d e d  lungod

sidew ays a t  t h e  crener o f  th e  b$o?rw  xSio sssB pered  assay, and 

tiro  new  m ala ia m a a lo ta ty  to o k  p o eaasa io h  o f  th e  b a rro w .

I n  t h e  la b o r a to r y ,  to o ,  Sasstite indiv ldv t& la, s a s p e o ltl ly  

th o se  6f  XT. in v a r a a ,  w ere b u l l i e d  in o e a o a n tly  b y  t h e i r  a t i l e  

oouBterparfea* She o n ly  s p e c ie s  i n  Tfliioh t h e  fem ales  appeared  

n e a r ly  t o  h o ld  t h e i r  own a g a in s t  th e  m slo a , was 0,  oh loropbthalm ii8< 

g eoouse o f  t h e  n n n a tu s a l ,  oaerorow dad o o n d i t io n s ,  t h e  fa ra S se  

o f  each  a p e o ie s  w e re  r a t h e r  " i r r i f e a b ls ’’ fflsongat them se lves^  

y jp c  and tim e  again#  B a le  c ra b s  w are .seen to  tiharge sfc S ttiiales* 

end  . th e y  w are  c o n s ta n t ly  c lam bering  o v e r  them  e r  s ta n d in g  on 

to p  g$  them , i s  an  a t t e a p t  t o  e scap e  from  th e  tank*

On th e  w ho le , th e  Female H as c ra b  sppamts t o  b e  ̂ a r  

l e s s  a g g re s s iv e  th e n  th e  m ale baoanae* p o a e e ss in g  

e a l i p S d ,  s h e  i s  n o t  r e a l l y  a b le  t o f i g i t  and I s  r e l a t i v e l y  -• ‘ 

p o p r e te e te d .  '  H W o g h ,  i n  |h e  f i e l d *  She may b e  s a r a s d  #  ; 

ohsaed  o f f  t h e  t a r r l b o i y  o f  s  m ale c ra b ,  sh e  i s  v i r t t t id W  >• /  

n e v e r  a t ta t i s e d  b y  Mm* JfwbS& ly b e e so se  sh e  h u r r lo s  atifiF f n t e  

M b  in ro e d is te ly  and i s  a d o p t a t  ao u rry in g  h a s t i l y  . i n to  h e r  

burrow# a o t  o f  harm* a  way* H er e seap e  is made e a s i e r  b y  th e  

f a c t  t h a t . s h e  i s  n o t  h in d e re d  b y  a  h e a v y s a j o r  sh v lip ed *  and 

80 sh e  i s  a b le  t o  ecB aper away from  e  v - ^ t  v e r y  qu loK ly ,

' H o rro v o r , t h e  bu rro w  o f  t h e  W s  «  * * & » *  d iam w ter - .m m - 

th a t  o f  # e  m ale , 8 # in  due to  She M  W t  «to lubks

*  la rg o  OMlipeS rod  hTOTO i s  M  W W  Shro .

A e re f o w , ones a female -Bap managed ^  eaoape by

ronM ng in to  t o r  hurrow* a  male ^  4s « * * *  * * * * * * *
down beomise o f  M s w P *  dhelipSd, »  ^  obMoro Shat,

o e r ta to ly  as  f a r  to  f ig h tin g  #  ro n o to to d *  th e  s t a n c e  o f  = ■ . 

m j w  O toliped i s  to  t o  s  w e  to a  Srab to  » »

sreiMmtu* t *  v.o a  g ia la «
w w  I ' m ' ,



however, fe m a le  c ra b s  w ere b e l l i e d  'm an a ro ifjilly  b y  $he mtilei?* 

dye t o  t i te  f a c t  t h a t  th e y  %g%»@ ^ g a r e n t l y  o n a b le  t o  make th e l i 1 

e a o ^ e »  B eead se  o f  th o  OTeSa^wded c o n a itto n s  t o  whioti. th a y  

y e ro  su b ja o ta d ^  mang1 oS th e  fezsrtles 61d Hot have  psropap burrova^. 

ana th e  m a le s  weire q u i t e  cap ab le  o f  p u sh in g  th o s e  1*0 h ad  o u t 

o f  t i io iy  b m v o u s  e i t h e r  t o  ta k e  p o a a e ss lo n  0f  t h e  l e t t e r ,  o f  

t o  o im ttia to  b u l l j r ln g  th e  fem a le s  a t i l l  f a r t h e r ,

(5 ) COPHTSSIP-. t \

C baerrefclona Mare made on" th e  a a tin g -b e h e v io u r  o f  

a l l  f i v e  In M o a  s p e o ie s  o f  TToa, and I t  Has fettnd  tB a t  tB»£» 

b ree d in g -a e a a o n s  do n o t  q u i t e  c o in c id e  w ith  e ach  o th e r ,  flofca 

o f  t h e  s p s o ie o  s t a r t i n g  t o  c o u r t  e a r l i e r  th e n  o th e r s ,

■a.. D u rin g  J y ly  1954,. t n e ip i e n t  e e re v ta W  naa

tiag tn n in g  t o  m a n if e s t  i t s e l f  emoflgat th e  m a le s  o f  t o l s  Bpeoles* 

ijhanever a  fe m a le  approadhed eudh. a  hbI q,  I ts  would a ts rfc  t o  v. 

d iS p ly #  b eck o n in g  s e v e r a l  t im e s  u i t b  M s  m a jo r  che liped*  

d e  d lsp lay-m ovem ont o f  th e  m a jo r  e h e lip a d  i s  p ro o ia e l?  th e  

e m e  e s  t h a t  u se d  b y  th e  i n d iv id u a l  when h e  I s  tb ra a te n in g  

a ny  i n t r u d e r s  o f f  h i s  t e r r i t o r y ,  a  movement w h lah  h a s  s ih e fl^ r 

bgto desori.bed under »Pigbting"- 9hen a sa le  t e  -

« « — T "

u  A t * .  - M  c n i t .  « » & « ( »  — " T

to te o B i ty  h u b  t o s t  obamnred a m to g  *



r
i 7 3 .

o o u r t ln g  m ala  was aeo n  t o  o A re le  rou n d  a  fem a le , a is p la y in g  

an4 fe e d in g  a t  I n t e r v a l s ,  w h ile  th e  f a a a lo  e i t h e r  soam perea 

o f f ,  u s u a l ly  d iB a p p e a rtn g  4m m  b a r  burrow , o r  co n tin u ed  to  

feed  q u i t e  u n o o n o e m e a iy . a c e r t a i n  amount o f  r i v a l r y  over 

feisa3.es v a a  e x h ib i te d  by  th e  p a le s  o f  t h i s  e p e c ie s ,  and  t h i s  

r i v a l r y  o o o a s io n a lly  I t  ; t o  m inor f i g h t s  betw een  "a u lto rs i ,"  

Or  th e  w h o le , how ever, i n t e r e s t  I n  th e  o p p o s ite  sex  wae only 

a W tif i®  t o  b e  n o t ic e a b le  d u r in g  th e  f i r s t*  v a e k  o f  J u ly ,  and 

f waa a t l l l  p la y in g  a  m inor rB le  i n  the

lo s e  c o n c e n t r a t io n  w h ile  

fe e d in g  q u i t e  n o rm a lly .

i ahe b a d  e

t o  whoB W  w as d is p la y in g  aa s 

I f  she  s ta y e d  t t  

There was a 'e o t lo e a b le  laoK  o ff o r  any  l e n g th  o f  t 

te n s io n . I n  t h i s  e a r ly  o o u r ta h lp  ' 

o f  th e  s a l e  e a s i l y  s t r a y e d  s o  t h a t  he would d i s p la y  t o  a c re

I n c ip i e n t  g c u r ta h lp  o f  0 .  an n u lip e a  was p a r t lo t i la P ly  n o tio sa M e  

i l l  th e  open  a r e a  tow ards th e  n o r th e rn  end o f  R egion 0 o f  th e  

I 11 b ,b .  oa fflie day i n  p a r t i c u l a r ,  

ioh c o u r ts h ip  behav io tir

i l s  c o u r ts h ip  1 

a i t  i t  Beamed to  slack*

.n u , when th e  d ay  was 1 

0 .  a n n u llp e e  in d iv id u a ls  i

r l o a  » M  on ly  I n  I t s  I ro lp M M  '

m u m w w s  " •  ' ” 1*d  “

I <2 °  ■

w

C J
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in d iv id u a ls  w ere f e u n i .  In  A p r i l  -  May 1955, fem ales 

e o l le o te d  w ere found  to  have undeveloped  o v a r laa  w ith o u t 

any o va , and  a g a in  d u r in g  th e s e  m ontiie, young to d iv ld u a la  

w ere fo u n d . A lth o u ^ .  a  c e r t a i n  l im i t e d  amount o f 

o e u r te b lp - 'b e h a v lo u r , m  th e  form  o f  olayf-beokoniBg to  

fem a le s  by  m ale o ra b a ,  was n o tic e d  a g a in  i n  F eb ruary  a n d  

in  A p r i l  -  Kay 195b, u n f o r tu n a te ly  no  obeervatlonB  w ere 

made d u r in g  th e  a c tu a l  m atin g -seaao n  whioh t e a  betw een  " 

. fjguG t e n d  Ja n u a ry .

D. o h l o r  o p h th a lm ia .  A lso  i n  J u ly  1954* a lth o u g h  s t a r t i n g  

a  few  d a y s  l a t e r  th a n  i n  th e  p re v io u s  a p e a ie a » io o ip ie n t  

o o u r te h ip  was n o t io e d  am onget s a l e  in d iv id u a ls  o f  t h i s  

a p e o ie a ,  b u t  t o  a  somewhat l e a s e r  e x te n t  th a n  l a  U» 

a n n u llp e a .  As baa a lr e a d y  been  fluggea ted , i n  U* o h lw ep h -  

tfaalmue th e  d lep lay -m o v eaen ts  a r e  more je rk y  a n d  a r e  fio t ' a a  

c l e a r l y  d e f in e d  a s  th o se  o f  U. fltm u lip ea , w h e tto r  th e  

i n d iv id u a l  l a  c o u r t in g  a  fem ale o r th r e a te n in g  a&mhep 

n a l e .  A gain  i n  t h i s  s p e o ie a ,  i t  was o b served  t M t  tiie  

display-H O veEentB  w ere more pronounced  and  re p e a te d  more 

o f t e n  when a  m ale  was s t a r t i n g  t o  c o u r t  a  fecs3 ,e  than, whsa 

h e w as th r e a t e n in g  r o o th a r  m ale , a lth o u g h  th e  Boveaenfc W  

e s s e n t i a l l y  s im i l a r  In  th e  two c a s e s ,  p u r in g  i?uly,  th e  

i n c i p i e n t  c o u r t s h ip  shown b y .m ale s  o f  t h i s  flpeo iee  was 

o o t lc o a  t r o r o d l  a id - f la y  » t  tb e  Seoo S»B«P, on —«  <*

th e  pathw ay tow ards to e  n o r th e r n  end  o f B e g lm  S . n e a r  W  

a re a  m e r e  t i e  c o u r ts h ip  o f V, anm iU pes »a«  p « r t i » l a n y

m u — IT

began a  few  days l a t e r  th a n  in  U» an nu lipM # 

a p p ea red  t o  Tie o f  a  »<»« in te n s e  n a tu re ,

, th e  a t t e n t i o n  o f a  fem a le . * *  
, d is p la y in g  a l l  th e  w h ile  r

. t h e i r  d isp la y  

When a  m ale ***

in  a n  a t te m p t  t o  a t t r a c t  < 

he w ould  ob ese  h e r  t o  h e r  bu rrow , ‘

75/ ■
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tout vou ia soon resume normal feeding oaee ehe ba& &U--^poare&. 

During th e  ho6 tea t p a r t  o f the day, two sa les  whose behaviour 

w o  ty p ic a l  of th is  apeclea were kep t under o d is ta n t obaerve-tion. 

These two a s le a  e too4 , each fo r  atto it half-aB -hour, a t  th e  ra isa d  

en trance to  th e i r  bucpora, q u ite  ko tlonl###. $he ho t « m  dried, 

t h e i r  earapacee s to ad ily  a s  they s to o d , each w ith  te a  large 

m ajor shellped  h eld  a lo f t ,  u n t i l  th e  females to  utiem they were 

d iap lay in g , eaer&ed momentarily from t h s i r  tec rrw a . fhe  

female having thus appeared, th e  male concerned Jerked h is  

major ohellped, th e  « h lle  w alking slowly round th e  ra ise d , 

o ^ a ra c te r ie t io a lly  haavy-natoed, en trance to  h i s  barrow.

A f t e r  th e  fem ale  h a d  r e - e n te r e d  h e r  t iu r r tw , th e  m ale o ro t l r t te d  

t o  s t a n d  R o tio n le a e  a s  b e f o r e ,  A lth o u g h , p a r t i c u l a r l y  A ui/pg  

IWterUBry 1955,  ana or two V . a n n u lip e s  m ale In d iv l& p la  w ere 

a ls o ,  s e e n  to  a d o p t ®t$ab s ta tu e s q u e  p o se s  w ith  e law s r a i s e d  M e h f 

w h ile  s t a n l i n g  a t  th e  e n tra n c e  t o  t h e i r  b u rro w s, t h i s  h a b i t  S68 

s e v e r  a s  n d t lo e a b le  a s  i n  tr, o h lo ro p h th a im ic , As vaa  n o tif ie d  '

i n  a ,  a n n u l lp e e ,  th e  c o u r t in g  b eh av io u r o t  V . c h lo ro p h tb a lra e  

BBeaefi. t o  s la c k e n  o f f  tress, a b o u t 2 p .te , «waiKto every  

A g a in  i n  t h i s  e p e a le c ,  s  c e r t a i n  aao u n t o f  oX atf-beokonlns v a a  

o b se rv ed  d u r in g  Feb ruary  s a d  A p r i l  -  Hay 1955#| b u t  h e re  s g r io  

th e  I n d iv id u a ls  w e re  n e v e r  u n d e r  o b s e r y a t l te  s iiy ln g  th e  B a la  

b r s e t i ln s - a e a a o n ,  D le a e c te a  Fem ales f r o ?  3 u lf>  Pebru& rf 

A p r i l  -  May c o H e o tio a a  v e r e  fo im d t o  have  o v a r ie s  s l a l l a r  t o  

th o s e  o f  t h e  9 ,  a n n u lip e s  f e a a l e s  f o r  th e  ti«*ee m onths, 

r e s p e c t i v e l y .  L ik e  !J. a n n u l ip e s  t o o ,  v e ry  s o k U  y * m  

t n d iv i a u a l s  w ere fou n d  d u r in g  b o th  F eb ruary  and  A pril. «■ Say- 

o .  in y e r e a ;  I n  t h i s  a p e c le a ,  th e  t® ly  s lg M  t i f  e o u fta h ip

behaviour i n  the f i e ld  were observed during 4 p r n  He^Bhrai

o e r ts ln  atole @Ad fe sa le  in d iv id u a ls  ra re  Bflen ktan&ing fo r  1<®S 

P e r i l s  q u ite  soti-orilesB at- th e  a^ew ioe  to  ta » i*  to f lw * .

In  th e  ea se  o f  the u .  in v erse  males a t  tM  ton-cw-atM tos, V *



h

r e s t .  A s m  th e  p re v io u s  two s p e e le e ,  auoft a n  in d lv ia u a l  

vbb  n o t  even  s o  au o h  a s  f e e a ie g  Tmt eIm ply s ta n d in g ,  gangreOJ^ 

a la n tw ta a ,  a t  t h e  e n t r a n w  to  M s  burroH^ u> ln v ap a»  i»  

o n u e u s i t i t  th a t ,  th e  Ai.Bplaj-mffl?BBeat o f  t h e  s a l e  seems t o  be 

u a e d  ta i r e ly  a s  a  t h r e a t  t o  o th e r  tn & lv iana lfl and  n e t  a s  a  

p a r t  o f  oau rtsS jip  W u w l w r .  Ttie n e a p e e t  trpppt&aH t o  v h a t 

m ig h t h av e  'heea a  m ale o e n rtB b lp  a iap lay aO T em en t «ae  * e e r v s 4

caily m  oert& in, U . Inveyefe Zn&tS.Oaxe&a "kept to onptlvity  

d u r in g  F e b ru a ry , Ttsc In a ta n o e ,  one o f  th o se  p a r tlo u Z e r  

m ale g ra b s  was s e e n  t o  w a lk  tow ards a  fe m a le , Which SeaapetrtiS 

away f o r  a  s h o r t  a t s t e n a e  „ The B a le  dbaae& a f t e r  hap# an fl. 

s h e  b eg an  to  Fun a g a in  W t  K iaflealy  a to p p e a  e n d  B tooa 

a a t t o n l e s s  t a  one e p o t .  The s a l e  ic&l.vi.anetl a to p p ea  ae 

eufitien ly  a n 4  a t  a lm o s t th e  a a a a  to s tsss t,  a s . fe iu d ^ *  sh 4  

th e y  s to o a  a t i a i t  tw o la o h a s  a p a r t ,  s o re  o r  l e a s  f » s l a g  xb® 

a n o th e r .  W hile h o ld in g  b le  m ajo r o h e lip e *  I n  t&9 a c s W l 

p o s i t i o n  o f  r e s t ,  h e  "began t o  move h i e  slitiS* o M llp a d  «t$#*3e68 
a n d  I n  a g a in  m  a  a  o re  o r  l e e s  r e g u la r  a e r i e s  e& tw sf«»nW * 

w b ish  l a s t e d  f o r  some t im e .  F itv a llF ,  th e  S p sa le  3?aa 

h e r  bu rrow , a n d  th e  a a l»  oen o ern ed  a p p ea red  t o  l o s e  t n t e r e a t  

f o r  h e  soon  resum ed h is  f e e d in g ,  fe m a le  S .  lo s e s * *  i m s i s # a £ s j  

c o l le c te d .  I n  Fetz ruary , w ere fou n d  t o  have o v w le s  «h ieh , W t e d  

soaew h a t i n  t h e i r  d e g re e  o f  developm ent from  oM  

t o  a n o th e r .  A lth o ag h  i t  w e  n e r e r  a o t a a l l y  o b se rv ed , I t  4* 

aflBamea t h a t  m t t o s  a u s t  ^ v b  ta k e n  p la c e  X r® . w n w  t<? 

jW httia iT  e ln a e  young fo rm s o f  t h i s  sp e o le a  w *  poXUawA  

d u r in g  A p r i l  and  Hay*

a p e o l t i l g  f f lir to s  M te u w r  W .  *  » « » »  

n c m l a t l m  o r 0,  l i a l v l f c a M  « » r»  ts b tm *  a t  < ® « t

2C0  j a r *  .o u to  i n  m s i m  0  o f  t t o  S a ro  W  a u W O j

an& M tW T B lo i lW . > »«• » « *

* »  ^
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th e  m ale c ra b s  h ad  a  s p e o i a  n u p t i a l  d r e s s ,  t h e i r  carapaces 

b e in g  v e ry  sh in y  and co lo u red  a  rio fa  shade o f  rey a l-fe lu e . 

Here a n d  th e r e ,  an  I n d iv id u a l’s osrap&oo a p ja a re d  to  d ry  

o u t ,  a n d , a f t e r  d is a p p e a r in g  in to  h i s  o r h e r  b u r ro s  f o r  a  

few se c o n d s , th e  in d iv id u a l  would re -em erge  * w ith  fc sh in y  

c a ra p a c e  onoe a g a in ,  and  resume fe e d in g .  The d isp la y s  

movement o f  th e  m ale c ra b  i s  p r e c i s e ly  th e  same a s  t h a t  

u s e d  i n  t h r e a t - d l s p l s y ,  and  hence h a s  a l re a d y  been  d e sc r ib e d  

in  c o n n e c tio n  w ith  " F ig h t in g " ,  T h is  movement w as, however, 

more f r e q u e n t ly  se e n  a s s o c ia te d  w ith  c o u r ts h ip  th a n  w ith  

t h r e a t ,  f o r  U. u r v i l l e i  i s  n e t  v e ry  pug n ac io u s.  I t  16 o f 

i n t e r e s t  t o  n o te  t h a t  n e i t h e r  m ale n o r  fem ale in d iv id u a ls  . 

s to o d  on r a i s e d  g ro u n d  d u rin g  c o u r ts h ip  b e h a v io u r , Kale 

c ra b s  w ere som etim es se e n  d is p la y in g  to  a  fem ale  and th en  

more or l e s s  c h a s in g  h e r  to  h e r  bu rrow . S he  fe m a le s , 

g e n e r a l ly  sp ea k in g , would ru n  r a p id ly  i n t o  t h e i r  burrow s 

a t  th e  m ere app roach  o f  a  ®a3> c r a b  and  would n o t re-em erge 

f o r  some tim e .  Very o c c a s io n a l ly ,  how ever, a  m ale Was 

se e n  a t te m p tin g  p a r t i a l l y  to  mount a  fem ale a t  th e  e n tra n c e  

to  h e r  bu rrow , u s u a l ly  f o r  on ly  second* a t  a  t im e , e i» ee  

su ch  a  fem a le  w as, a s  a  r u l e ,  ve ry  t im id  an d  Would soda 

h u r ry  i n t o . h e r  bu rrow , n e v e r th e le s s ,  a t  l e a s t  f to if d r  

f i v e  p a r t i a l  mounts w ere observ ed , each  o f  w hich  i& eted  

f o r  a b o u t t h r e e  m in u te s , c u r in g  such  a  p a r t i a l  m tim t, 

w hich sh o u ld  b e  the p re lim in a ry  s ta g e  to  «  c o p u la tio n , 

u a  f r a i l .  s m . m l y  f . o . a  u a M  M r  m < * ,  
r a l .  r a r a  r a j  r a .  . t r a M m  M M

o r  1 M , r a  ta p  Of M r ,  M  t l »  t o  U iw , U »  « 1 »

76/ , .;



th e  n a le  vaxl& even  s t ro k e  th e  eye-o  ta lk s  o f  to e  fem ale 

u n t i l  th ey  v ey e  te m p o ra r ily  puehed, i n to  th e iv  o rb lt& l g r06796, 

A f te r  abcait th r e e  alnufcea,  th e  r e s a l e  v « i ld  SW appeer in to  

h e r  'burrow t a t a r o  o o ja jla tio f t e tx ild  tak e  p la c e ,  and, th e  a a l e  

tioultL ru n  o f f ,  tre m b lin g  a l i g h t l y  a l l  over h i s  bofly. Sueh 

a  fem ale  in f l iv id u a l  h«b n e a r ly  alw aya atvokefi. t y  mope than  

one i t i i le ,  and  a  m ale w ould c o u r t  a c re  th an  one fem ale  w ith in  

a  o o m p ara tlv e ly  s h o r t  p e r io d  o f  tim e . One p a r t i c u l a r  fem ale, 

w hich wee a  g r e a t  d e a l  le o e  tim id  th an  th e  r e s t ,  was p a r t i a l l y  

mounted a t  th e  e n tra n c e  t o  h e r  burrow  by th r e e  d i f f e r e n t  m ales, 

i n  q u ic k  s u c c e s s io n .  One o r two fem a le s , w hich had  been 

c o u r te d  q u i t e  c o n s id e ra b ly ,  were se e n  to  f i n i s h  t h e i r  feed in g  

and  e n t e r  t h e i r  b u rro w s, 'w hich th ey  even plugged, b eh in d  them, 

J n  A p r i l  -  May, th e  b re e d !r^ -a e a a o n  o f U. u r v l l l e t  was 

^ f i n i t e l y  ew er b u t ,  a t  200 y a rd s  so u th  i n  H eg im  0 o f th e  

S aco  Swamp, a  few s a l e s  were e t i l l  i n  t h e i r  e p e o ia l  n u p t ia l  

d r e s s . The crafco w ere fe ed in g . 6e  a p a th e t i c a l l y  a a  b e fo re  and 

w e  eto ttog  i m  U t i le  oairtohlp le to t im r. Ho 
at, aoiual mating were observed.

U. u rv O le l  re ro lee  e o lle o te l  to rin g  FeiinilSr 

touM  to  be oMgrn—  «=» »  h»«e .« e o e l-re  ovarl»» «W* j

« * .  , « m l  k  w m r  — M W " *  M T t " -

- = z = : = ^ - : 5 -
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a r e a  n e a r e r  th e  t r e e s ,  t h e  a r e a  wan c lo s e ly  observed  

b o th  d u r in g  F eb ruary  a n d  fcpni-M ay 1955, when th e  

In d iv id u a l*  w ere show ing marked c o u r t  sh ip  beh av io u r 

and  f i g h t i n g ,  b u t  ve ry  l i t t l e  fe ed in g , p a r t i c u l a r ly  tow ards 

th e  m id d le  o f th e  d a y , when i t  i s  h o t t e s t .  In  F eb ruary , 

m ost o f  t h e  m a le s , l i k e  th o se  o f  V, u r v l l l e l ,  had  donned 

a  s p e c i a l  n u p t i a l  d r e s s , w hich i s  b r ig h t  y e llo w  i n  th is  

s p e c ie s .  The m ales n o t I n  n u p t i a l  co lo u rs  w ere d e f in i te ly  

younger, s m a lle r  fo rm s , w hich were d a rk e r-c o lo u re d .

D uring  A p r ll-N a y , a t  th e  end o f  th e  bree& ing-eeaeon o f  

t h i s  s p e c i e s ,  on ly  one o r two such  m ales w ere s t i l l  i n  

n u p t i a l  d r e e s . R ot on ly  d u r in g  February# however# b u t 

a l s o  i n  A p r il-H a y ,  th e  c ra b s  gave th e  im p re ss io n  o f be ing  

i n  a  S t a t e  o f  h ig h  nervous te n s io n ,  and  th e y  w ere ex trem ely  ,

a c t i v e ,  sp en d in g  r e l a t i v e l y  l i t t l e  tim e  down t h e i r  burrow s,

and  b o th  s e x e s  w are moving r e l a t i v e l y  lo n g  d is ta n c e s  fpps. 

t h e i r  b u rro w s,

&b was n o t ic e d  f o r  0 ,  u r v l l l e l ,  th e  s a l s  c o u r ts h ip -  

d i s p la y  o f  0 .  m a rio n is  in v o lv e s  th e  same movements *  

u se d  during  t h r s a t - d i s p l a y  and  have th e r e f o r e  a lre a d y  befea 

d e a o r ih e d  u n d e r  " % g h tin g " , • m ttu u g h  su ch  aiBplay^mOvementB

« .  W ,  . w a ,  L —  A *

a m m h  m m  .  J a .  u  «# «

h .  u m t i l y  . t e n d s  »  W  m eh ea  » « «  t« »  rem els , a e n e s U T

tM ln a  M r .  O o M « l< s« ll? , h™=»»r« "  t o r a  M *

1 .  k w m  -  ( « n )

ne im or, w hich  m s  » » •«  O T le e 1 o r t tv -  « » » •  Tha
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m e  b e n t  m a jo r s h e l ip e f l  w i th  th e  claw  i t s e l f  t© ea or* o li& e4 , 

a t  to e  asm s tim e  e t r a ig h te m o g  h ie  b e n t a s b u la to r ie a  u n t i l  

he  was e t a n d in s  an  t h e i r  v e ry  t i p s ,  0 n s o r tw o o f  th e  

a m b u la to r le e  would, sometimes, b e  l i f t e d ,  m om entarily  fr& a  th e  

g round , a n d  th e  m inor c h e l ip e a  would. UBUal3jf b e  l i f  te d  

s l i g h t l y .  N ex t, th e  orate would s t r a ig h t e n  th e  m ajo r ohaU ped  

u n t i l  i t  was h e ld  o u t s id ew ay s, b u t  p o in t in g  h ig h  above th e  

b o d y . F i n a l l y ,  t h e  e ro b  w ould  bend, th e  aajta?  o lse llped  in  

tow ards h im s e l f  a g a in ,  and  th e  no rm al b e a t  p o s i t i o n  would 

Pgain  he  r e s t o r e d .  She m inor e h e lip e d  would a t  th e  eeae  

tt is e  be d ro p p e d , a n d  th e  a m b u la to r ie s  b e n t  u n t i l  t h e  norm al 

r e la x e d  s ta n c e  of to e  orate was once more a d o p te d . A f te r  a  

b r i e f  p a u s e ,  th e  movement w ould  be r e p e a te d .  A fem ale  w o ild  

o f te n  seem  t o  re sp o n d  so  th e  a las-b eafc tm in s *? A p a r t i c u l a r  

%p]«, by le a d in g  him  t w a r d a  h e r  bo rrow . T h is  r a t h e r  w ild , 

s t i f f ,  j e r k y ,  beofconing-BOveaent o f  th e  m ale was n e v e r  seen  

a s s o c ia te d  w i th  th r e s t-b e h a v io o r .

P a r t lm O a r ly  d u r in g  F eb ru a ry , many fem ale  in & iv iau a ls  

a p p ea red  t o  liave scooped  up  mud e i t h e r  from  in s id e  t h e i r  

b u rro w s, o r  from  to e  ground su rro u n d in g  them , and to  have !

w u .  w n  A "  w  « "  — *  "  "*  ]
W M ,  U M W  w  ^  W k  «  u .

t o .  . r a t e  . t e U  « tm »  f t e  1 T O  !>•«-=«• » «  *  “ ** - m t

* ^ r a . t o t e  o f  . t o * ™ , I

—burrow , i t  was n e v e r  

was a s s o c i a t e d  w ith  ece 

males w ere t h u s  engaged .

65/ r-



t o  t o  t o  <mr 1» M  *  r w l r ,  11 to  POMSKW t l u t  I t  

«»» C M  « t  “ »  o o u r tB h lp -p a t te m . f r o .  M e , t o  M a e , 

b o th  s a l e  a n d  tam ale  I n d iv id u a ls  a p p a a rsa  t o  adop t 

s ta tu e s q u e  P««es a t  th 6  m m tii o f  t h e i r  bo rrow s, The body

o f  auoh  a  f e n a la  w ould  g e n e ra l ly  a lo p s  i n  i 
b u rro w -e n tra n c e , w ith  one s e t  o f  i  

r e s t i n g  I n  th e  m o ith  o f  th e  b u r r  oh .  $ ae  r im  o f  th e  buT rw

seould s u p p o r t  to e  c e n t r a l  p a r t  o f to e  c r a b 's  bo ay , an d  y »  

e o B U la to rlea  wi th e  a id e  away from  th e  tv-vroH«‘na ttth  e e re  

g e n e r a l ly  r a i s e d  s l i g h t l y  from  th e  g ro u n » , 9816 cfceltpedS 

and  e t h e r  bo ly -parfce  w ere h e ld  i n  t h s l r  no rm al po8it|L0i$6 t 

w ith  th e  a m b u la to r ie s  b e n t .  • Such a  f e n a la  u s u a l ly  had  

Q u ite  a  d ry  c a ra p a c e ,  bedauee sh e  would s ta n d  th u a  f o r  I m g  

p e r io d s  I n  th e  m m , q u i te  m o titm leea  and  n o t  even  fe e d in g ,  

p o s s ib ly  w a i t in g  f o r  a  m ale t o  app ro ach  H e r . A f te r  .a  time, 

« ao h  a  fem a le  M ould g e n e ra l ly  r e - e n t e r  b a r  tem ro* f ®  a  f-ev . 

m im te a  a n d  th e n  r*-W #rge, w ith  h e r  o a rap aca  w et and  s h W  

t o  reeuffle h e r  norm al s o t i v i t i e a ,  D u rln s  

orflLy, a  few  fem a le s  w ere o b served  i n  a  p o se  somewhat 

d i f f e r e n t  to  th e  r e s t .  A lthough  th e y  w ere a tim & lns e lanW *se 

a t  th e  e n tra n o e  t o  ttiaij* barrow s U * e  th e  ofchere , t i i e i r  

Ohelipecta w are  B tra i6 h te n 6 d  r a t h e r  th a n  b e n t ,  and  '4u ,t i‘ -t y o ' 

o h e l lp e d s  w ere r a i s e d  a n d  w ere sfflfietlmeB jaOTlng f l l f t ^ t l y  

m t m r e e  anS t o  a g a in  i n  a  » a t* e r  I s U A tf lM  d i e g l ^ o w e n t ,  

* ,  a m b u la to r ie s  o f  suoh  a  U« n a r lo n le  fem al# Were *om&

S l i g h t l y  u p  and  dosm# w h ile  th e  c ra b

nooia. a t a a a  u t m ,  exmim *  

ambUlatorleB s l ig h tly .

t e n d i n g ^

Bscwewnt. " The



aieplay-movement o f th e  U» msricmis females no t appear 

to  have any aSsreeive s lg n lf iasn ce  Binoe i t  waa uses only . 

ta r in g  cou rtsh ip  and genera lly  i n  order t o  a t t r a c t  tfcs - 

e a ie a , U t i  I t  was resdnlSoent of th e  tihraatening-ges W e  

shown ocoaaionally  "by u .  inveraa femalea tewW’dB other fe t^ lde  

Again, during both  February and, A ppil-say, e<l8tatn 

male ind lv idua la wars observed, eaoh Bbandiog mOtloniasB 

a t  h ie burrow -entranoa, v l th  b ia  aistiuiatoriaa t>enfc  ̂ SUfift 

a  mala xae apparently  ntradflling the mouth of b is  W9?<Sf. '  . 

fo r h is  two ce ta  of affltoulatories weye supported, one tm 

e i th e r  a id e  of th e  en trance . The a a jo r  oheliped o f audit ; ' 

a  Mala was u su a lly  held  s t ra ig h t  on", to  th e  s id e .  S lig h tly  

r a is e d  and. w ith  th e  oltot p a r tly  open, "bat MsQ&eioitiAlr. W  

was oimply held  'in  th e  p o s itio n  of m a t .  When a  /eoaSe , 

oral) approached such a  male* th e  tip#  s f  hi# now #tPaighten@d 

aiaTRafttories would immediately begin to  move up and 4<wn - 

while th e  Ind iv idual remained, n ev e rth eless , on ffltife #  

le a s  th e  eame opot. At th e  eaao tim e, he would DeSSffli , 

w ild ly  once or tw lee w ith M s major oheliped , u sing  ibo 

,« « . movemant M M  W W M W ,  amspt e a t t o  4 t4 « a t 
n a  »h«it tr<» man to mite, one » l = *a« ■«»» to
n - .M  a t  tlis antrimce to  M» eurpo» to r  « » « t  BJ WO' 
in  * t iw e o te ru t io ,  eotionMM lto to«»W  « » » . »n4 J»

M ,  W  - V  *  " " " "  .

.  « T  f T  * : .
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a t  fem a le  o r  a b a , O fte n  from  some a t s ta n e e  c» ay , an d  ab asing  

them t o  t h e i r  b u r r  own a t  a  sp e e d  nMoh g r e a te r  th an  was e v e r  

ob served  I n  V. y r v i l i e i .  Should  su ch  a  fem ale r e t r e a t  i n t o  . 

h e r  bu rrow , a  h a b i t  v h io h  was n o t  ve ry  offlamon h o w e v e r ,.t i»  

m ale oon o e rn ed , i n s t e a d  o f  w a i t in g  f o r  h e r  t o  emerge onoe 

a y i t n ,  was f r e q u e n t ly  se e n  to  to rn  h i s  a t t e n t i o n  Im m ediately 

t o  o th e r  fe m a le s . On th e  w hole, d u r in g  th e  breedlng-seSBOT^. 

th e  fem a le s  o f  t h i s  S pec ies  ap p ea red  t o  be f a r  l e s s  t im id  

th a n  th o s e  o f  tr- u r v l l l e i  and  seem ed t o  be  t r y in g  w #  h a rd  

t o  & t t r a o t  t h e  a t te n t l< s i  o f  th e  m ale I n d iv id u a ls .  QeftMiot 

One sJr tw o  p a r t i c u l a r l y  h o ld  fem a le s  w ere s e e n  to  behave, 

r a t h e r  o d d ly , and  ap p ea red  t o  be t r y in g  t o  e n t i c e  s a f e  Orabs 

t o  eo se  to w ard s t h e i r  b u r r  w e .  Such a  fem ale would, r u n  a  . 

a b c r t  d i s ta n c e  tow ards a  m ale in d iv id u a l ,  th a n  fufl 4  s l i g h t ly  

lo n g e r  d i s t a n c e  back  tow ardo h e r  bu rrow , th e n  a  s h o r t  d ia ta n a #  

tow ards h im  a g a in ,  a n d  a  lo n g e r  one b a c k ,  e n d  s o  on. 

F re q u e n t ly ,  to e  m ale concerned  would re sp o n d  by  gpAchie l l y  

fo llo w in g  h e r  t o  h e r  barrow , an d  c e r t a in ly  any  p a r t i a l  mcusit 

t h a t  was o b se rv ed  d i d  ta k e  p la c e  a t  th e  e n tra n c e  to  th e  

f e m a le 's  b u rro w . As f a r  a s  l a  known, t o l a  means o f  

a t t r a c t i n g  th e  m ale  t o  toe fem a le  burrow  has n o t  t # n .  • -

— a .  f — w  M l— n w  " ,  * *

t h e i r  b e h a v io u r  tow ards one a n o th e r .

= 1 2 = 3 = -

S4/  <•«

O cc a s io n a lly , th e y

, MMttor «e »M -mr W  <* tMU*
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w *  a n d  a s a l n * k m r n r ,  two auoh. f e m le a  v o u ia  a p p rto c h  

orte a n o th e r  r a p id ly  a n d , a t  th e  e n tra n c e  t o  one o r  o th e r  

o f  t h e i r  h u p r w a ,  one in d iv id u a l  oould  be  se e n  to  o i ia b  

a  l i t t l e  way on top  o f th e  o th e r .  I n  eaoh  o f  th e  few  

e s s e s  observed*  th e  two sc a b s  w ere fa o ln g  l a  O pposite 

d i r e c t i o n s  a n d , by means o f  t h e i r  h indm ost p a i r s  o f 

a m b u la to r ie s ,  ft c e r t a in  am m int o f  m utual s t ro k in g  was 

p la c e .  A f te r  a  few seco n d s , th e  two would s e p a ra te ,  th e  

m ounting fem a le  g e n e ra l2y  scam pering  o f f  h u r r ie d ly *  and  th e  

o th e r  h a s t i l y  e n te r in g  h e r  bu rro w . T h is  e x c e p tio n a l 

b e h a v io u r  o f  th e  fem ale In d iv id u a ls  was p o s s ib ly  due t o  to# 

f a c t  t h a t  th e y  w ere somewhat " f r u s t r a t e d 11.  I n  s p i t e  o f  She 

f a c t  t h a t  th e  b re e d !n g -e e a s  m  o f t h i s  s p e c ie s  was v i r t u a l l y  

o v e r , th e  s e x u a l  d r iv e  o f  th e  fem a le s , l i k e  t h a t  o f  many a t  

th e  B a le s ,  was n e v e r th e le s s  s t i l l  ve ry  s t ro n g ly  a c t iv a te d ,  

and  th e  th w a r t in g  o f t h i s  d r iv e  was due to  th e  f a c t  t h a t  th*M  

wad no  lo n g e r  s u f f i c i e n t  o p p o rtu n ity  f o r  no rm al co p u la tio n  t o  

ta k e  p l a c e » ’ .

Xa t h i s  s p e c ie s , a  f a r  g r e a t e r  number o f in stan ce*  

o f  m&les p a r t i a l l y  m ounting  fem ales  was Observed th a n  Mas 

ev e r  n o t i c e d  i n  t l .  u r v U l e i .  and th e  U. m ario n ls  In d iv id u a ls  

W r .  t o W l i i s  t o r  » o rs  to n e e ly  th su  « „  e v e r  < a e « r« 4  M M ® *  

natvIiUwlB o f  3 .  u r v l U e l ,  W v i r t t e l s o i i  A p a rt from  thfl

w , —  w * a w * # * * " , ? *

.one fem ale  i n  quiefc eu o o eao lo n , an a  a  fem ale  would allow, 

h e r a e l f  t o  De a t r o k e a  Hr more th a n  cm  » X e ,  * l t » n  »

1 " * ,  " * * ' * " * ' *



t i e a p p e a r  I n t o  h e r  fcarrcw , sh e  w ould a a u a l ly  re -em erge 

a 3 a o s t if fln ed iftte iy , The fem ale v o u ld  s w a r iy  alw ays f&oe 

%o=*8rde i t e r  tafi. t h e  m ale would o llm b  p a r t l y  « j  Mx*

cB rspaoe, u s u a l ly  f a c in g  l a  th e  asms a i r e o t lo n  s s  Che fem a le , 

b u t sosnatliijeB i n  th e  o p p o s ite  d ir e o t tc m . S in o e  ti is  e ,  a s tfie tito  

m a tv ld a a lB  w ere so  te r r l 'b ly  te n s e  a a 4  u a s h le  t o  r a a a ln  Sa m e  

p o s i t io n  f o r  a n y  l e n g th  o f  t i a e ,  e ach  a  p a r t i a l  » o m t  woald 

genenrally  l a s t  f o r  on ly  a  few eeeena tt, b a t  & few r a t h e r  

ym tm ial m oun ts , one o r tefo o f  w hich H i l l  t a  SeB oribed J a t s r ,  

je s t e d  o p  t o  a b o u t f i v e  a i m  te a  en o h , ¥ i t h  M s  anibulatW leB  

an4  minta* oK ellpsd. to e  bs&Is  -would g e n t iy  t i »

a a b u la tb r l s e ,  oarap& ca and  porbapa ev en  th e  eyesfiaUta .«C 'tiss 

fem ale*  w h ile  h e  w ould  g e n e ra l ly  r a a t  h i s  b e a t  n a jo p  s h t i i p e a  

eo ro ee  h e r  e a ra p a o e ,  £ s  i n  tx. u r v l l l e i ,  th e  eafisO atopies 

of the female were oMasloaRlly ceen to leavp the # # #  
HoasntBrlly flurlng tiM etr-iaiTis-prooeas. ScraBfcloBo Sie «a,e 
wosild ead the matter by dlegoOnting 8udaanly> terfc i t  «a» 
HBually ended by the female, Shs wiwld eû Senly bovs SSwa 
into tier burrow, le&vtns the sale to soampar off, ; ef%ea with 
his wWW body qdiwrtos very slightly, 'but ̂ er» 
e w  sotloed m a y .  urvillei ml#. Here wd ** * , »
large sale was notloed -ehaalas a SBBller aaie off the earspso# .

I lento uMijH h« lm4 einnlM, aon, ««• * « »  
t \  I T -  -
pro o eed  a t  m ac  to  Batin* h e r  h im s e lf  ,

a * *  * * * *  *  W W

! fSdlBB I n  t h e  o p p o s ite  O lre o tio n .

M Mr flrtir i” t» fl"”  “ ®
« « i  M »  a t o o -  d b e l lp M  “ »

p a r t i c u l a r l y  l a t e r f s a t l r ^ ,  b#

U» wfta x ro t aMB® tn  f,fcW

with Me ambulatarieê
to  t H » ,  W  * W ® « 4 » * ' ■ 

IhM oae» KM

M S ilB r ly



th e  m am t*  The m ale h 6 M  t t o a  p o e t t i t in  f o r  abou t f i v e  

a im ite e *  whan h e  soaaenfl-y a ia a o u n te d  and h u r r ie d  o f f  i n  

a  v e ry  te n s e  m anner, end  th e  fem ale  d isa p p e a re d  Immedlatflly 

in to  h e r  b u rro w . On a n o th e r  o a o a s iis i ,  & l a r g e  fem ale  »aa 

obaerved a t  th e  e n tr a n c e  t o  h e r  burrow  badkwafde

W ith a  s m a lle r  m a le  I n d iv id u a l  le a n in g  a g a in s t  h e r .  sh e  

o arsp ao e  o f  th e  fem a le  was r e s t i n g  oh th e  f a r  edge o f  th e  

b u rrow , and  sh e  was su p p o rte d  by on ly  h e r  l a s t  p a i r  o f  

a m b u la to r ie s .  W ith  th e  rem a in d e r o f  h e r  a m b u la to r ie s ,  and  

w ith  h e r  tw o s m a ll  ohe lip ed fl, she  g r ip p e d  th e  m ale In d iv id u a l.

The m ain  c r a b  was l ik e w is e  su p p o rte d  by on ly  h i a  l a s t  p a i r  o f 

a m b u la to r ie s ,  th e  o th e r  p a i r s  b e in g  u se d  i n  t i i e i r  to r n ,  

t o g e th e r  w i th  h ie  m inor o h e iip e d ,  t o  g r ip  th e  fe m a le , w h ile  

th e  m a jo r olaw  was s im ply  h e ld  a t  r e s t  a g a in s t  th e  fem ale’s  

toady. The v e n t r a l  su r fa c e #  o f  t h e  t e a  g ra b s  w ere a l l i e d  

t o  one a n o th e r ,  and  th e  p o s t e r io r  ends o f  b o th  o f  t h e i r  toddle* 

w ere o b sc u re d  by th e  edge o f  th e  b u rftw  n e a r e s t  t o  th e 'd isse rves* , 

A o e r t a in  amount o f  m u tua l s tre te in g  waa n o t ic e d ,  and  th e  two. 

c b s  h e i a  tb lB  p o s i t i o n  f o r  a  U W U  • » «

th e  T t i ,  M -Oiar a u n o e w o i l  h M s e l r  and moved o f f  . t i t h w *

.  i w w  „  a — M W d A —  w r

— a * " * ™ * * * " " * ' ' * ' ' * *

a i m o t i m  a .  t o r a e l f ,  c m M  »  “  U T S U e W T

*
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a wrrelopM iot. lM al>  in  a p r n - ie i , ,
«hen t i e  br»=iUng-»eM ei i»=  v iM uB llr « « . ,  rollml t e  

to w  ro r a  nM ivelapaa ovnrlM , so to o t o=l«H«.tim a t  t o i ,  

stags wttild bass sepssd no purpose* ana th is  was probably 

the reaso n  why no in stances of so t* e l  population sers aser 
otiserved du ring  theae months.

The male ind iv id u a ls  of two of the f iv e  Inhao'a speoles, 

namely U. marl m is  and U, u r v i l l e i ,  were found to  have a 

highly o h a r a c te r is tlo » atrite ing  n u p tia l  dream , whloh i s  

re ta in e d  throughout the breeding-eeae on and which plays a. 

d e f in ite  p a r t  in  a t t r a c t in g  ind iv iduals of the opposite sex ^

during o w r te h ip . In  c o n tra s t to  theae two epeoiee# r iu r t ln g  

s a le s  o f twelve o f th e  Uoa apeoiea inv estig a ted  by Oran^ 4X9 4 1 } 

a t  panama a l l  show a  n u p tia l  ooloor-ohange which i s  again ’ 

re ta in e d  throughout the breeding-seascn, bu t in  which th e  

ooloure show a  d e f in ite  d iu rn al v a r ia tio n . The ind iv idua ls, 

a f te r  emerging i n  the mocuing, change from a  d u l l  to  a  d te y e ia s ' 

o e lo u ra b im , and, whereas ift the two Inhaos apeoiea i t  i s  

ch ie fly  th e  oarapaoe vikoh ohangea co lour, in  the Panama species 

th e  oarapaoe, major oheliped and am kilateriee o f th e  individual 

a re  a l l  a f fe c te d  by the oolcur-ehsnge. Crane found# to o , th a t  

dryness and su n lig h t seemed to  be equally  important in  effecting  

ooloar-ohange and th a t  th e  mdst sp e c ia lise d  forms of Vo& orah 

h%i the most a r re s t in g  oolouratlon , o ften  possessing a 

Otmpletely W i th  oarapaoe. Crane noticed  differenoeB in  the

M tbK l. o r  d isp lay  or th e  d irro ro n t epoolsa. one or her 

« .  M i u w w *  1 .  K M m *  l a

the in d iv id u a l, «oe» a e l lb . r a t . l y  to  aou»t e l l s h t  elev atio n ,

W e e .



soaiBpSetloas* 0* BfeXfelfemto i s  fou n d  l i v in g  i n  open, s t io k p  

ttx&Sl&tei aa& i t -  18 a, h ig h ly  s p e c ia l iz e d  f o r a  o f  free o ra l).

(Srsae found  t h a t  F o is te d  y o s  B pecies have fu ftdaaentsl. 

g im lls r i /A a a  o f  d i s p la y  i n  6cation, and  to»6 a e r ie a  eg  e p ea le s  

y ia e t i  showed yreg reB slvB  s p e a ld l l s a t l t a i  o f  B tA io tu t*  g&taVi#ly 

obowed s i m i l a r  pPc^rcB eion  i n  d lR p lay , Pe&rae (3533) n o ttd e d  

th a t  t h e  m ales o f  c o r t a in  Dos ap e c io s  i n  th e  £b£lipp lH 6e would 

ixbld B ta tae flq ae  poeee a u r in s  d ia p ia y ,  th e  m ajo r eh e llp s f t  -

h e ld  c u t  t o  th e  a id e  op r a i s e d  h ig h  above th e  head  f o r  aSnutes.

# t  a  t im e .  I n d iv id u a ls  o f  0 .  p a g i l a to r ,  f o r  example* 

a p p ea red  to  a l t e r n a t e  sim p le  w aving  o f  th e  m ajo r eheliped_w i6tt 

such  s ta tu e s q u e  p o s e s .  In d iv id u a ls  o f 0, mordax w w ld  kij',-4 • 

frees®  i n  t h i s  w ay , h o ld in g  th e  p o s i t i o n  f o r  th r e a  o r  f m r  

a im te e  a t  a  t im e . H ale in d iv id u a ls  o f  aO l #W  W M ,  «§S8ii*# 

e x c e p t U, u r v i l l e i ,  wore s e e n  a t  th e  mcufch o f  ti id ip  M im w s, 

fo r  p e r io d a  w h ich  v a r ie d  i n  l e n g th  from  one e p ee iaa  t e  a s O tW , 

io  hold, auch  a ta te iecque p o se a , w ith  th e  m ajo r ch e liB ed  r»lm ed$  ̂

o r ,  a t  l e a s t ,  t o  «E«mt « o tion l(.i!»  x t t l i  6 to  m ! ° r  o W lto la l i » M  ?  

a t  reflfc. I n  u r n  o f t i e  IM m ca 6 p e o l» e , to o ,  

a itio  o b a e rv s a  In  B tafriesq«s  poB ss, ag a s»  a t  th e  en w an as t o  

W r r » . .

i ,  n w .  w  f  w i .  w U T i t a .  ,

a l l  belcm ged to  V. o e r io n la *

(6 )  m u w w m a . . ,
T C U a .  m  M  ^  W l r  T lm *

W i- i t o r y  o r  t t »  MolcoolBS X M X )* * * - '

— - -

O taoe e i 9 » U  WWW** 

to e  » j m  J *  « » •*
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olaw-wavins playa & aajor role in courtship, i.fc being 
the Ohief method of efcbraoUns indiviauaiB of the opposite 
sax, Crane points out that this lat-W  funotlm  la 
gspeoially notloealale In those speclee in wUtah waving is  
tia ited  to  the reproduotlve aeaaon, Peters (1955) 
aeaoribeti the variations in  the me thole cC olaw-wwlng ehswrt . 
by the d iffe ren t epeoiea or Uoa and Mlnuoa liiveatlgated %  
him, fle found that the method of waving varleu fr<sa one 
speoles to  another* particularly  in  the duration of the 
reovementa involved, but, within any one epeoiee, the aethftd 

of beckoning is  remarkably stereotyped. Be aaaerta t h a t ; • 
6lftW-beofecwilTis In. Uoa oratss 16 chiefly a mean® of te r r ito fla l • 
aefenoe, tseoauee the Indl'sriftuala ooour generally in  very 
Senae populetlone and, not only do they spend a  long period .. 
o f e v e ry  Any W it o f  t h e i r  burrow e, fe e d in g ,  h a t  th ey  hay* s a  

U tohatruofcea view  o f  one a n o th e r  on th e  feeaing-eroundfl.t

The d ifferen t methods of alaw*wavlng» assbciated Wlfch 
%,@th tJiraat and odurtshlp, ad shown by fche d ifferent Inhaoa 
epeoiee of Ooa have already tieen deaoflW  yndW t6e relevant 

taed tone , A«cmB»t * •» «  •p80W», h w m r ,  w j- i* *  m a S l t l W *

«f tbe phenomenon of ol«*-*artn8 w »  “J-*0 4 " * * *  ana 

d^souseed below.

.  w a w  w  f  W r a * *  * *

wm~
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After each beckoning-BOVsment, there la  a  defin ite  pauflS e£ 
about a aeoond or two, a fte r  which- the orah gendra)'? • jerks 
once again, 'AMb tlrao usually to  the aide oppoalte hut oa@a#. 
Bionally to the same aide as previously, and then the whole 
claw-beckoning Movement is  repeated. The individuals In  a  
synchronous group generally keep nearly perfect ttoa with 
one another, "but occasionally the beckoning movements Of 
individuals tend to  overlap one another very slightly , Wfr 
Individual s ta rtin g  to move his major oheliped before another 
Which, in I ts  turn, s ta r ts  the waving-moveaent before yet 
another individual, end ao on* to  the whole, too, toe •or«S>B 
a l l  jerk a t  approximately the same Instant, and they generally 
a l l  Jerk to  tho seme aide, whether or not they are a l l  feeing 

in  the sane direction.
Since i t  i s  s  phenomenon will oh is  correlated with 

tempera W O. oimeMosoue elam-wavltig can W et l>e degorlMa 

as a physical expression of ah exeesa of enMey, wMoh t>&D
reou ito l f*<m the fac t that m s l» a  sro-lovtos Bims- W

a w

»a»to6 to  me speotos « t t j  »  »“* oU:‘r - *• » h ™ W ,
i M W r .  ** t o .  ,p — 1—  I t o t o .*  W *  t o  t o ,  - *  — I  «W .



ana th is  may #%pl#An why & ib the only speolee showing 
synQhrdntitiB claw-waving,

Afc- the Baao &R& only during April-Key, a few
Male B, aniiulipao indiviaaaia wepe very ocoaeionally seen 
to  a lternate  their nnraajL, non-eynehroncfoa oXsM-heohonlng 
aovea.enta with a  special method of apparently low-intensity 
olaw-waslttg, Such a  male would suddenly, and for ho
apparent reason, stop waving his major oheljped and instead . 
would begin to move i t  very slig h tly  outwards and; In again, 
While holding i t  bent and in the normal plane* fhie. 
movement w#* inconspicuous and irregular,, and wna repeated 
only once or twice in  between ttozWl claw-waving movemesta.
I t  was reminisoent of normal claw-waving in  0« invtirea arie'e, «. 

as deecrtbed. under "Fighting".
ppamtAi claw-waving la  9. ohlorophthaimug*

• . During February only, a special method of elaw-wavia® 
mbs noticed Essottgst several male crabs in  the shads of 
Regim B of the Baoo Swamp, a t  a  time when very. l i t t l e  
normal claw-beckoning was noticed, She major ofceliped of 
BQtii bjj indiviaaal was apparently again held in  tbs normal 
plane ana waa moved slig h tly  away from the body and W n 
tiwerSfl again in  a slow, ®ven, non-jerky movement, which gave 

one the impression th at the crab wan rather blU'SgiaS w  - 
letharg ic .  ̂ The movement ma repeated several times before . 
pausing and, during maoh a pause, a crab would CfW  vmim
m M i w r n w .  A W w h  * — *  — '  w  A — a ,  »

- a .
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***** i n  M tm a x f  only, males o f t h i s  apeeles w r a  

ol>served beckoning w ith  th e i r  major ohslipedB f o r  tie 

apparent reason. The movement wse p re c ise ly  tb s  name 

a s  t h a t  used in  the th re a t  and cou rtsh ip  at th i s  epeaias 

and hence baa already  been described ender titis relays®* 
headings,

A sp e c ia l  movement of the claw oe tisa s a j s r  otielipeft 
was n o ticed  amongst a  few males o f t h i s  species* <KBi8 e # #  

only during  February. Such a  male would suddenly Stietdfc 
open the olaw o f h is  b en t major ohelipad  to  i t s  m *y t b l le e l  »  

e x te n t, f o r  no apparen t reason. Very ccBaaioimliy* toe crab 
would s t ra ig h te n  h is  m ajor ahe llpad  and would hold  i t  e a t  to  

th e  s id e  o f  h is  body, befo re  opening to e  olaw. A f te r  a  
few seconds, toe olaw i s  re la x ed  aga in  and , i f  necessary 

th e  major- che liped  l a  b a n t in to  i t s  normal p o s itio n  onto 

ag a in . This movement was apparently  naves used daring 

th r e a t  o r  co u rtsh ip .

I t  would seem, then , t h a t  the major cheliped o f  
mai* nog crab s  i s  an  organ o f expression. I t  i s  a n  organ, 

i n  which energy f in d s  various o u t le ts  and shloh i s  to * *
■flPftfi ago p f  f o r  vario u s purposes, o f which th rea t*  figh ting ' 

end  c o u rtsh ip  a re  the most im portant. As has already  town 
',n=«*a+MAr g , sn n o lip a s  i s  toe sp ec ie s  which i s  longest 

exposed to  the son  every  day, and i t  16 hence to e  moat 
a c t iv e  sp ec ie s  g e n e ra lly , and spends' the W B t  PaM to of 

time every  to y  in  claw-waving.

(7) LlllimBMI 11111111™  _
Tinbergen (1952) has described a  d isp la c e # * *  flOtlvity

a  - m .  w W *  W W W  W  * *  W

n  M M U M  ' * *  w  w w N . )  M * * W .  m * .
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S t o  sa e e e a k , K o ro ls  aw l H dyniban ( 1353) ,  auob 

B 6tiTtiiti.ee wodte. Beam t o  ta k a  p la o e  i n  t o o  qttl-fce

aitU atim Bi "(j,) ciBplaoeBant emtnrlttaa m y  tio-perfosmaa

by a n  m iM sl  t o  n h ie b  tw o o r  more 2B<sospa6i))l9 d r iv e e  a r e  

e tp o n g ly  a o t lv a t e d .  S ach  d r iv e  $ rev an t8  tire e x p w a s tm  - 

o f  th e  'tithep^ fl) , ( 2> a ia p M e e s e a t  a c t i v i t i e s  may s l e a  He

pe rfo rm ed  t y  a n  an im a l i n  w hldh oae d r iv e  l a i  a t  # 9  # a #  

t im e ,  both, s o t i v a t e d  a rf i  Shwaptaa.."

D ta p ls o e s a n t  a t i t l v l t l e e  iyive "bsen report@ d. f w  

v a r io u s  veptetir& tB B , e a p e c la l ly  f o r  f i s h  afl6 b lr a e  

(1 9 5 4 ) , f o r  exam ple, r e c e n t ly  d e s c r ib e s  t h e  oiegidNMMifc 

♦ e t t v l t l e e  o f  to e  sefcra f ln o h ,  p o e p h lla

To th e  to a st o f th e  w r i t e r ’s  know ledge, n o  9&s* #  

f llep lB tieeen t a c t i v i t y  h as  y e t  been  re o a rd a a  top  a n  

However, th e  p r e s e n t  a tt id y  o f  tiie  & 6M v4W  th e  

a p e s i s s  s ?  Boa ^ a v e a ie d  a  w » '6 e r  o f  inatBSicee o f 

a c t i v i t y ,  t h e s e  a c t i v i t i e s  w ere n o t to e d  m  a l l  f iv e . 

e p e o le a  a n a , i n  to o h  e a s e ,  th e  a c t i v i t y  in v o lv ed  w as W ,t - 4 f

tb a e e  o r a #  H as W e W .  

thafc th e a a sa e  • ;

a *

op l e s e  a i te p a s  16I?  f

ThS norm al 

t e e n  f ie g o rto e d , a n d  i t  - s i l l  tee 

i n d iv id u a l  u s e s  h i s  

th e  fe m a le  h e r  tw ti e is a l l  

fra? eoo o p in g  tq? m d  from  th e  s rm m d .

(1 )  C is p la o e s e a t  feed in g , a s  a  r e e u l t  o f  & e o n f l i s t

a f  f lw a n a n s l e  » » = =  -  m e a rw «  »  a t t o *  r o l  

t o  f l e e  *- Vee h o t lo e d  H i to e  fo llo w in g  - 17" r  

t ! .  H o m U p e e , V .  s H la ro p h e te to M ,  o . m r i « t i »  « 4  » .  

n a i i e  ^ a m o t t o s  tfa a ir  t a w *  l r « «  w  $ » « « • »  *  W W  

W K M A N I t f  « a  m f A l i *  tM  '  W *

a t  r o i e e l  « t i i ; i n s ,  w t «  a r e M  » « •«  6 « « a a e l >  W  *  f *o 4 l" s



97.

be ins fa r  more frequent and far leee deliberate than those 
of normal feeding. During displacement feeding a negligible 
quantity of food actually aeemed to reach the mouth -  not 
sufficien t for any Band pe lle ts  to be formal. Often the 
minor ohellpea woild simply move up and 4mm, as in  normal 
feeding, hut making no contact whatsoever with either the 

, ground or the mouth. In the f ie ld  I t  was noticed th at the 
majority of Individuals of a ll  the species showing dMplaoeinent 
ac tiv ity  were males. I t  is  a fact that female Uoa individuals 
are, generally speaking, rather timid, for possessing no 
major ohellped -  they are ill-equipped for fighting. If 
threatened by a male, they can usually manage to escape by 
scurrying off to disappear down their burrows $ that i t .  In 
each a  case, only th e ir  escape-drlve is  esimulated. So that 
no fcSnso conflic t of drives is  involved, and hence, no 

displacement ac tiv ity  le produced.
(2 )  Displacement a c t iv i t i e s  due to  th e  slmulfcaoeaie

activation and thwarting of the same drive were observed In
D, marlonle, U, o rv ilie l, tf. annulipeB s^d D, ohlorophthalmis 
d u r in e  th eir  respective mating seasons. This type of 
displacement feeding was particularly  n^ lceabU  in  U. fflarlenifl 
and a .  y rv U ie i, for these ppeolds werei observed when their

ofts-n appeared to  become very lr  

in d iv id u a l Standing 00 ^  very

98/
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end# poMiapS', running a short distance to the l e f t  and then 
to the r ig h t, '-epeateaiy, tretween InilviaueJ iwokeniag 
B0V6O6ti^B t Frequently a female would, appear to  respond t 6 

BUoh a display by leading the male to Her Wrow ana, perhaps# 
by allowing the male to ttount her p a rtia lly  and etrtire her 
oarapace. Mom and again, however, thfr display of a sale 
orab waa Ignored by the female, who either continued to feed 
quite oormally or disappeared tamporarMy dam hsr burrow.
In such a oase, i f  the thwarted male were sufflalsatly  
aroused sexually, be would frequently begin to  show displaeeuwot 
feeding, u n til  the female oonearned toete notice of him, either ., 
by e topping her feeding or by reappearing from her burrow, or 
u n til ,  perhaps, the approach of another female d lstran W  Mk, 
a tten tion . TttuB, periods of dlsplaoejnent aofelvlty were 
often ftsmd alternating with periods of Intense ootxrtohip* 

aieplsy,
Onder laboratory oondlUons, dlsplaoeaent feeding «ae 

obBerved in  0 , inversa. Since, in  the f ie ld , tha burrews 
of ♦■M" speoies are rafcher widely spaced, fighting oyer the 
oroerahip of terrlto rieE  is  unnecessary and, therefore, 

r a t o t l v c l y  < w « . ««” ««■ <m  e » o

Individuals, confined to i tank too  small toe th e i r  W&xt,

w  A w f  w  w  , " * * " * «  ... ................

M d M " *

OOTletely oairomKlM W



to t e  eoocrplns Up no mufl, whataoevep, i t  appears that thlv 
nwet be ye t another case or displacement reeding.

F iv e  S peoiee o f Ooa c ra b  -  0 ,  a an u llp eB , U. litverBB,

0# ohlorophthalaua,  D. Harlonls and u„ u rv ille l, -  were 
studied in  mangrove awampa on tnh&aa tBlan& awl <m.toe 
Sainland of Mozambique. Individuals or a l l  the epeoiee 
vere a lso  tibeerved vrbXle in  captivity. fhe feedtng-gjpoundfl 
of these five epeoiee ape cm the landward ana seaward Barglne 
of the swamps, the mudflats of which are BuhBSH’ged during 
hiBhtlde. In  the ease of U, Barlcnls and U. u tv il le i ,  
which are  ccaifined always to  the seaward aide of the ewaap,. 
th is  eiibmarelon is  seoi-diuniBl, while, in  the o&se of afiefc 
Of the U. chlorqphthalmu.0 feeaing~gramdfl, i t  IS Beai-dl«rnal, 
except during the lowest neaf tid e s , The U» antntlipee 
M b ita t la  vari.a'ole m  th a t, in  some lo c a lit ie s ,  the 
6ttbmex*Blon is  eemi-dlurnal, while, in obhers^ there ia no 
submersion for anything up to  eight days a t a tiae  during 
periods of neap tide , whea V. samlipee individuaia m y tie 
Been temporarily to migrate mt masse towards the lower-lying 
p a r t .  BHloh « r .  S tm  ouleereel. U. i»ve«Mi tm  * W M M  
m  toe landward Btde of miamps on d rier nwdfXfttfl whieh are 

flflmersea onU during the h l6 » « t «P#«6 iW»».

m  a p articu la r ecitLoeloti- nlohe. to oertaln looaU tW , 

M » « . ,  popolatlone of the dlfrerent, .peolee W

three speoiee may be involved.

* .  ^ U "



the infiividnalfl of this epegiee have the shortest to ta l 
fecains-perlod of a l l  the Inhaoa flpeolea. K |y

U. a&rtonls and. ti. nrejlle i, feed durl%  the varaast • 
p a r t  of the day, on very wet and, which Is  wetter In  the 
case of U. marionlB. ?he raeaing-groand o f 0. ohlor^hthaima 
i s  steded, and the nud is  scaaewhat drier* The u , tihloroph- 
thalaafi orsha a lso  feed during the warmest, p art 6f the day, 
sxeept during those periods when th a tr  feedlns-gre^a, la  set 
feeing rasfehmd fey floeflsrater, and, a t  such tiiaes., tile 
IztilTlduals regain in  fcfeeir feurrows, The feekOlng-gpsitsas 

g» anraiHpes show great variation in  th e ir  degree of 
wetness -  th a t I s ,  tfcay vary free  the dry, sandy '
the landward side of swsuups to  the felaofe, s o ^ f  SB^.td ]
the in te r io r  of stteSsps, and they nsgr even fee f®ind i s  
rfpaTiAu Standing water l e f t  fey spring tidea. JttdfeW 
of tjvls BpaclBS tsefi Si.-rlng meet of the day, exd@gfe-#ae&% 
psnM a or low aaap tldeB. when heealhs 18 lir-lted  to 
e m s e s  « 4 , pM ai®, to the l» t»  artefnoon. S . towiM»
4 ,  l l o l  i,el to  I r i e r ,  Bandy cun, end. moll 6 f W  h ! 0  WlaS
t l l a , . ,  the w a l y l a u l e  ree l f i » J s s  « » «  «* 
m r m e  m e *  t w »  p e a w e ,  h o » e i » ,  *  » « i t M  e a o m t  «  

r w m , ! .  e e e l ^ ^ m m  W -  m r n " .

The tm e w e  or the n e e  .'retie* ere e w * #  »  
w e m e M e . M M  H  »e<ee.  e e m * .  e m e m e e h * , * ,

■ a

W...



6f  th e  f iv e  epeoiee neEe stttfliea *-, 

t lB ta i ty .  f i t t i n g ,  couFfcehip, 

diaplaceBiertt a o tiv ifiiee . 611 thm 

-Ti-seal afc ira ili, oepeoiaily  moving tiyjeate 

fiie m ales, moreover, eeem to  have no  d if f ic u lty  in  

reao saie in g  the females of th e ir  epeeies. ti» Imreros 4S 

the moat t  a id  epeatea , w hile u ,  a a r ie a la ,  due to  the 

n a tu re  « f I t s  Mbifc&t, appears fco Ss th e  le a s t  tim id, 

m tra s p e o if lc  figh ting , i s  f a r  bksw eamam then  f l s h t tn s  . 

hefeeen th e  apeelea . to le a  are om eiaerahly  so re  SS^’eS?13® 

than fea& tee, and meet o f the h o s t i l i ty  eesitree .a r m # :# *  

ownership o f  burrowe, Threat "ie f a r  ac re  o ^ p o -'tto e l. •

actual fating, and the activities ooaseoted ■;
involve th e  use of the major ohsilped . JEaoh apediW.had 

a  sp e c ia l  m tlt is -p a rio d , h u t these p e r i l s  overlap to  «  

aarge e x te n t, th e  males o f oOy Wo spesiea

and U. n rv ll le i  *  adopt a  nuptial drew 
r e s p e c t iv e  s a t i n s  »  aeaao n a , and  U,

Species which moves to  a  ap eo lsl hreedlhg-^gOWSd, 0*

Is  juBique, to o , in  t iy * , a t  the h e ig h t o f
. to  do a n  in  th e i r  power W *"

.mies to  .the south of their 

*  I * . ,  ,  '  A m W  ^

. . U M * . * *  m e *

a f , '



: vaaeooi.itf tile «, »Ma » « liwsweee
«j(wtew»« oim^sssoB, wimwi a jaws **««».' u,«

- w  w m *  M » .  m b  m w i M i w  A m fm i

•perotea Won remtti nem. A . toStoUaos e j w ^ r * *  : ' i- 
,. WMi ttJW o il «t ttoto v a rttn s, swoiaa tc a »  *1 , .
F '.  ; « W  w e m e w  »  * »  a u M tM W  u w  '

q o M M *  m mmt m ml b . m m m i  m k  DM. M W  t

m m l »  « f  *  M M U M  w m m *  m *  « r w  w  « * * " *  y m  

q r n m . M f t m . M M ' - w W m N m M m i m m # "  .  ^

* * * * * * *  — & iM . « n m  = ( m .  * "

*  M W * b  b  W M M

i w u m  . w . « , w m v  m m * *  '

  .......... --------------- T    m — . m .

> tew etw r -te*.
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P L A T E  II



THE DEGREE OF WET HESS OP MOD IS  BEUTIOH TO 

D1STATJCB FROM THE 3EA.

F ig ,  I*  The a r e a  eoitnecfcing R eg ions B end  C » f ' 
th e  Saco swamp, exposed  dtXPlng low  

F ig .  2* H ear fcbe above lo c a lity ^ p b n ^ p g e ^  duy ltig  
h ig h  t i d e .  ,

F ig »  3 ,  y .  a zm u lip ea  i n d iv id u a l s  f e e d in g  a r v k  .
A v ic e m la  r o o ts *  on w et nn^4, n e s r e e t  th& - ^  
l a t e r ,  i .  a ,  t h e  ta p  l e f t  tiazzd apastHr o t  J  
P ig .  1 . %6t@ th e  many S a rc b y e lia *

P ig .  4 .  U, e o n u lip e a  tn d iT id u e la  f e e d in g  o n  AriLefr : 
zrad, f a r t h e r  tvom  t h e  v a t e p  e d g e ,  i» o .  
a d ja c e n t  t o  t h e  l o o a l i t y  o f  P ig*  5.  -W



p l a t e  111

\ e  K -irtn  avfan; 
1 t h  A v lc e n n ia







PLATE 17 .

HABITATS OF V. ASaUlirES

Pig. 1 .  F e e d in g  g round  on d r i e r  sEud e t  t h e  a«3tt 
end  o f  th e  S o u th  eeam p, a d jo in in g  *  G ii  
p a to h  on  th e  lan d w ard  a id e  o f  th e  a*

F ig .  2 .  F e e d in g  ground on. f a i r l y  l i g h t  -dry
w ith in  th e  f r i n g e  o f  A vloerm la*  I n  B 
o f  th e  Saco

f i g ,  S. F e e d in g  g rcu n d  tra f a i r y -  w e t  »sn<$, i i  
th e  f r i n g e  o f  A v lo en n la  an d  B r^g « l« » 4 e  
th e  Hesrth aeanp .

F ig . 4 .  F e e d in g  gpotend o n  V9PJ s e t  b la c k  mng' 
n o r th e r n  end  o f  t h e  S e a th  seem p.

3 0 *



P l a t e  V



v A U tie s  m  erercff movement op u .

P ig ,  1* The b eao b  a t  t h e  end o f  t h e
l a  th e  a s tin la n d  stiemp, ;'

P ig ,  2 ,  Sandbank a lo n g s id e  R egion  C o f
seenT , exposed  d u r in g  l o r  t i d e ,  ,

P ig .  S . The e a s t e r n  p a r t  o f  th e  dp eo  f l a t  g t  tha 
n o r th e rn  end  o f  t h e  S o u th  sw sK p^‘ ^ t | ^



P L A T E  VI

;halinus alongside

>n m a in  pathw ay 

th e  p o p u la t i o n



Tftg. 1* S e e d in g  g round  a f  e n  lgm$k : #  ^
a H a m a l * t  so u tb e p n  end  o f  S tititb  8W i« t. ;>:'J '"

■Fig. s ,  ^esd i jg  gPOtttti t i t  T te ti lo re p h l^ to B
■tlse m ain  pattBeay s t  th e  n p p s r  «^a •' .
R eg lo n  B o r  S h e  SeoB Aj

F is v  a .  # # # « * *  . * ,« * #
th e  s h a v e ,  - s to w  

tiensil^r ifl SO/eq,yd.. ‘ ;



r n

P L A T E  VII

e  t o  i t s  b u r n  
e l l e t o  i n  f o r i



PIATB V II .

A HABmi OF U, INVERSA.

' P ig .  1 . The seady  open f l e i t  t>£ B eg io n  A St.: t h e  8 a w
a » a ^ ) ,  n i t h  th e  Satto i t s e l f  I n  tifai %:aefcgy^atit>y- 

F ig .  ? .  S o u th -e a s te rn  p a r t  o f  open f l a t ,  w i th  
XT, a n n u lip e s  to w ard s th e  l e f t ,  b ttf  
in t e r s p e r s e d  w i th  t h i s  s p e e ie a  t o  t h s  r ig h t* . ^ , 

P ig .  &». A t y p i c a l  young  A v ic e n n la  t r e e  tew eiH s
m id d le  o f  t h e  open f l a t ,  t h e  h sg e  s i ^ s s ^ f i  
t y  w e t te r  a u d .  v

Pig* 4 ,  T J .in v ersa  s ta le  a t  th e  a a t r a n o e  t o  i ^ s  :
K ota t y p i s a l  Vf  in v e r s a  e tn d  p e l2 4 t e  i s



P L A T E  VIII

s id e  la e  upper 
i tn  3Werp, w ith 
a rm u lip e s  in te r-

: c, o f  th e  Saco 
a t  th e  t r e e  
a t  th e  t r e e  

l i s  In l e f t  fore- 
f o r e  -round .



M K eA aS M K

~ # 6

m s is m s  op sympateic species*

F ig t  %, The c p sn  p a t c h  a lo n g s id e  th e  s r o a a ^ p ^ l t  & . ' 5 ^  
sh*  Ka4&lan6 eweoap, -w ith  OVia-vi&'isi S tt 
eS trsece l e f t ,  T7< 6hlep<^fbtii»2sniS l e A  
end  ^ a n n i t l l p e a  t o  t h e  r l ^ * *

F ig ,  2* 2 he  ap6» t r i a n g l e  o t  Bud » l6 n g 8 ia a  
end  o f  t h e  e h a m e l  I n  to e  S eitW  
B . y r v l l l e l ,  U * 5 te rio a ls  afi« y » * p m llB e s  j§
s p e rs e d ,

5*18. S . Atitm* 800  y d a . s o u th  l a  B sg lefi «  e f  # 0 6 g  
swasp* w i th  H.sh lo rsp h th aO zB ^  s t  • : t o e - i f e e - / ”'
* 5 g e , l e f t  e ? n tre >  T T .Q n r llle l  a t  # #  -te ee  
e d g e , r i g h t  e e n t r e j  S . a a r i o n i a  I n  
g ro n n d j tr .a im ti l lp e s  I r t  r i g h t  fsg eg p o an d . 
j a f ,  T e x t - f i f e .a )  '  ;

r s



P L A T E  IX



HABITATS Of SWATBIC VPKIES,

P ig .  1 .  The f f . n r v l l l e i  h a b i t a t  » t  t h e  s o r t h e r o  a&d 
o f  th e  l o c a l i t y  ahem i i n  ? l .V I$ I> S ig * S  « sa  
T e x t - f i g .  %  

f ig *  8 .  The a a i h  H ^ « a s n |ip e t  t a b l t a t
m id d le  o f  t h i s  lo c a l*  \  > i

f i g .  S . The V. c h lo ro p h tb a lB u a  h a b i t a t  a t  th e ;
end  o f  t h i s  lo o a li lg r , ,, 4 ^ '"  -



P L A T E  X



M B m tS  OF s n t n i s i c  3H2CI2S.

K g . 1» The a a l s  y.maricmia h a b ita t  4a very n e t  SudT 
lo e e ll ty  an gfeesmw ith  a tand tog  w ater, 

in  P l.V lI l.P ig .S  and Text^fig^fc.
F ig . S . A close-up  o f  thd above U*ffiaPionia feeding

P ig , 3, Breeding grotmd o f  O.maz-ionie I d. d r ie r  mud 
n earer th e  t r e e s ,  1 ,e . l a  th e  n.snuallpec 
h a b i ta t  o f  th i s  lo c a li ty .



p l a t e



FMias x i .

S & m atiS  OP SSMPAIfilC SEE0ISS,

■pig. 1 . H iw tM rn. op»s f i a t  o f  tiieSouStijswBBgi.
a b o « ln g  w a te r  e t e a t in g  fe e o  t h e  .^ re v ie ss  
s p r in g  h i ^ i  t i d e  (e£ . 5 e a t* £ Ig . S i ,

P i g .  2 .  She s e a e  l e s t i l i t y ,  # 1 1 1  d u rin g  t h e  a eap
t i d e  p e r io d ,  h a t  % few  daya l a t e r *  ahswlng 
taaaa  movement o f  tr.»nmi3,lpea I n t o  ta e  w e t te r

P ig .  3» S h e  s e a e  l o c a l i t y ,  s t i l l  l a t e r  IB th e  neap
t i d e  p e r io d ,  sh o e in g  a  few  re m a in in g  T?..  nm ril i p e a  
In a iv ldm ilB - a n  th e  sew  d ry in g  -Btud. She M n v e rM .  • 
h tiil'fea t i s  i n  th e  foreground*



52I3233$5S6S51

P L A T E  XII



F ig *  1* fo'-fche ^o u th -w ea t e f  th *  sen» l o c a l i t y  bs 
shewn if i  I% X Z .. th e  b3 ,s«t moO i n  th e  
l?a,6ltgptian6 I s  e  S« S a a u lip e a  h a b i t a t ,  w h ile  
t h e  gipfty ataS o f  t i le  fo reg round  i s  In b e b t tM  , 
ja a in ly  b y  O'* in v e r a a ,  b u t  ’Rith. & fftw am *  
u l i p e s  itid lv ld tlftla : tia tsrapepaed^

P i g ,  8# B la c k  rcud sifcb. Rhlaophopa. ead C e rlo p s j eloogv 
s id e  th e  above* t i t i ia h ite d  o n ly  B«ennulipe#6 

F ig *  3* S ta n d in g  w a te r  n e x t  t o  t h e  above# ghdWioe 
U. anau lip aB  on b le a k  mud, S w in g  Usg lsS&
*  » e »  coloBy ©f y .  cb lo roghW alB tts  •;■
60 th e  r i g h t  o f  t h i a  a r* a .
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