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Ism oDUOTlaa

Hangrove .aweapa ooour ex tensively  on diiTTereat p a r te  

o f th e  low -ly ing  co a st a f  Inhaca le len ft, n e w  th e  sootit— 

sa e te rn  p a r t  o f Selagoa Bay, and ouoh ev&apA are  a lso  founfl 

a long  th e  c o a s tlin e  o f  th e  bay. Qa the m udflats o f  these  

swamps sev e ra l spec ies  o f Uo&, th e  f id d le r  crab , l iv e  in  

l a rg e  nufibere, the populations In  th e i r  v a rio u s  h ab ita ts  

ap p aren tly  co n s is tin g  o f  groups o f mixed epaciee .

Such spec ies  a r e  eympetrle and a re  o f  g re a t  i a t t r e e t  

t o  ob i s  th e  study of evo lu tion , Say such group o f  species 

muet have a r is e n  as a  r e s u l t  o f  geographic is o la t io n  (Kafr* 
1942} and sp e c if ic  d iffe re n c e s  could have o rig in a ted  i® 

response to  varying environmental co n d ltlo as . 5fc* purpose 

o f  tVi^n study  i e  an a ttem pt to  determ ine ■enoh d iffe ren ces  

•in b o th  th e  ecology and th e  behaviour of th e se  Sea sp ec ie s  

sn6 ,  seso n d e rlly , 6a l-lhk c e r ta in  aspeote o f  l& e jr behaviour 

w ith  t b e l r  d if f e re n t  'eco log ical reqalremeate<

uMRRiKL jam  Bmmm#

Five epeolee of Vos. have been observed, end 

w  *  mr L L

iwssum*. toese species a r e t -  

n . a n n u lin e i 

n f in v ersa  (B o ffo .)
n . n h lo w p h th s lan tts {M.Sdw.) 

it. marlonjB (beam.)
n. arviligi (H.Bdv. J

: aam e-i’Q- i



, w h ile  th e

e B B l t e r M t n  a v e rag e  l e n g th  and  t e s e d th  off 3.9 m .  aM  2 6  m ,  

r e s p e c t i v e l y .  The e a tiu la to r ie B  a re  r e d d is h  « n l  th e  l a r g e  

s jb s la  off t h e  s a l e  h a s  a  s e la o a -y e d  o o lo a r ,  v h i l e  th e  f i n g e r  

and  thuaib  a r e  o f  te n  v h l t ls f a  to w a rio  t h e i r  t lp B ,  S$e 

c& rapoee o c lo t t r  i s  'b la c k le h ,  vezgr o f te n  w ith  a  u b i t ls b y  

aoEMtlnusa g re e n is h  s e t t l i n g .  I n  a b o u t o n s - th l r d  o f  th e  

m a le s  t h e r e  a r e  no  en lp * g64 t e e t h  on th e  f l a g e r  en d  tS p ^ b . 

About 4B% o f  t h e  s a l e s  h av e  th e  l a r g e  tihellpeA  on th e  

% l s  s p e c ie s  h e e  been  foezfi In  t o t a l ,  

i and a lo n g  th e  e a s t  c o a s t  o f  A f r ic a .  She B ale  

may r e a c h  a  ifeng th  o f  3.6 a® , and a  h r e a d th  of" 23 a # . ,  t h #  

fe m a le  b o ia g  B l l ^ i t l y  s m a lle r .  She a a b a la to r le s  a r e  

red fltlsh  l a  e0l e u r ,  w h ile  t h e  c a ra p a c e  l a  h l& ek ieh  w ith  a 

V gh*; a p c f t t l in g  o f  ■white* % e  t h i r d  a a x H l ip e d e e  o f  tbA  

f e a a l s  a r e  -w Sltet “Hie l a r g e  c h e la  o f t h e  ae le -  i s  p iz& ieh  

i f t  oo loxsr, h a t  th e  f i n g e r  end  th m b  a r e  -vfliite 

o f  t h e  s a l e s  have th e  la r g e  « h e l ip e d  on  th e  r i g h t ,  

r tT t e l a  e p e c le a  ha*  b eer.

I f f ip ia g o ,  SBTban and  B e lag o a  Bbjt,  b^ .*

are more or less eimllar in *iw. «3-tk ̂  le?lgte
of 12 m ,  and tireedto- of 20 m.. W  asbulatorie# an, red, 
bat in B@m@ ia4 lTl<tesaa one or more of these legs M-e 
h la t ik la h  i n  o o lo a r -  f l »  ^ r g e  d i e l a  o f  th e  S a le  I s  ^ e d j 

• and. thumhi The earapftee 16 blttieh- 
r mottling, hat in hath aexes the colour it

vith
g r e s  w i th  p e l e r

. - . - . a " . " " -----------

o f  3.6 nm* 24



r
t h e  m ale 1b o ran g e  In  c o lo u r ,  w h ile  th e  carap ace  c o lo u r  

v a r i e s  frosa to rovn iah -o range  to  a  l i g h t  t u i ,  Bom etlaes w ith  

th e  p o s t e r i o r  p a r t  b ia o lf lw i. i n  th e  fe jaa le  th e  carapaoe 

l a  b lack ish -b ro w n  an4  th e r e  a re  g e n e ra l ly  a  number o f  w h ite  

e p o te  a lo n g  th e  a n t e r i o r  m arg in . . The am b u la to r ie s  a r e  

b ro w n ish  In  c o lo u r .  A ll m ale* hevve th e  la r g e  o h e llp ed  

on th e  r i g h t ,

0.  a r v l l l e l .  fh ta  sp^io les hae  b een  found a t  Durban, 

a t  D elagoa Bay, and  -\long th e  e a n t  o o e a t o f  A frica*  toS  

fem a le  l a  s l i g h t l y  en s ile s?  th a n  th e  m alev w hich  reaohee- a 

l e n g th  o f  1£  am. an a  a  b r e a d th  o f  30  mm.. The c o lo u r  l a  

n o t  g r e y is h - b lu e  ae  d e s c r ib e d  b y  B arn ard , b u t  g e n e ra l ly  

th e  c a ra p a o e  and  a m b u la to r ie s  a r e  a  d a rk  pU rpllab^blB e 

w ith  a  sk y -b lu e  a r e a  a round  th e  f r o n t ,  M oreover, th e re  

e r e  tw o c e n t r a l l y  lo c a t e d  s k y -b lu e  patohee*  one on e i t h e r  

a id e  o f  th e  e d d l in e ,  and  th s  a n t e r o - l a t e r a l  p o r t io n s  a r e  

r o y a l  b lu e .  She fe m a le  eeemes to  d i f f e r  somewhat fSon 

th e  w l «  in  o o l o m t l m  a lth o u g h  t h .  e e l e r a l  h o a ,  M lo w  1» 

,4 » c  a  « » «  p u rp l le h -B lu e .  A num ber o f  iK T -H M  «!«>«» 

B ltu a te d  t o w r i a  t h ,  a n t e r i o r  « a rg ln  o r  th e  oara saeo -

w  M W . .  «  «  . . t w ,  *

WT. th. larp a d w *  *
r n .  f lY .  w - 1 . .  - r .  O W T W
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R e m a in d e r  o f  
th e  sw am ps



v a r io u s  p a r t s  o f  t h e  esampa, ana from  th e  s e a  n e a r  th e  

l a b o r a to r y  o f  S lo lo g la  i& rttim a .. itaa*eo rap lnge  were 

e o l l e c t e d  from  th e  d i f f e r e n t  h a b i t a t s  and t h e i r  in d iv id u a l  

o rg a n ic  c o n te n t  d e te rm in e d  th rough  th e  l o s s  o f  w e igh t by 

i g n i t i o n .

The b e h a v io u r  s tu d y  was a id e d  by  o b s e rv a tio n s  v h ia b  

w ere made on c e r t a in  in d iv id u a ls  o f  a l l  f i v e  e p e o ie s ,  w h ile  

i n  c a p t i v i t y  4 T anks, 18* i n  l e n g th ,  12* b ro a d  and 9* d e e p , 

w ere c o n s tru c te d  s f  g a lv a n is e d  I r o n ,  and  th e  r e p r e s e n ta t iv e s  

o f  i n d iv id u a l  s p e c ie s  w ere aoooead d a ted ,eao h  i n  a  s e p a ra te  

c o n ta tn e y *  fa r  p u rp o se s  o f  d r a in a g e ,  a  t a p  was f i t t e d  26 
t h e  b a s e  o f  each  t a n k ,  A la y e r  o f  mangrove swamp mud#

2" d e e p ,  was p la c e d  in  e ach , and  was k e p t c o n s ta n t ly  w et 

w ith  f r e s h  w a te r ,  v M le  b e in g  subm erged w eekly  w ith  w a te r  

o f  0 ,6 #  s a l i n i t y .  3M b s a l in e  w a te r  was a llo w ed  to  rem ain  

f o r  a  few  h o u rs  b e fo re  b e in g  d ra in e d  o f f .  The c a p tiv e  

c r a b s  w ere f e d  on f in e ly -g ro u n d  r a t  c u b e s , s p r in k le d  o v e r  

th e  s u r f a c e  o f  th e  m id .
P re s e rv e d  spec im ens, r e p r e s e n ta t iv e  o f  a l l  th e  s p e c ie s ,  

w ere d i s s e c t e d  w ith  a  v iew  t o  com paring , f i r s t l y ,  t h e i r  

g e n e r a l  g i l l  s t r u c t u r e  an d , sec o n d ly , th e  e ta te fc  o f  t h e i r  

go n ad s d u r in g  th e  d i f f e r e n t  s e a s o n s ,

HABITAT

r""r -------
a .  * .  * » i . .  m a w u n  *

^  W O ,  i .  W .  "  W W  , . « . ) * * * " « - .
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a » .d  l e l t . .  Mva a n v t  b av . l e e ,  lO T e.tlg .eM ,
Bl8 N o rth  S*amn

T h is  evazap e x te n d s  a lo n g  m e t  a t  th e  n o r t t ie r a  c o a s t  o f 

In h a o a , t u t  o n ly  a b o u t s  m ile  o f  i t s  le n g th ,  from  i t s  

b e g in n in g  n e a r  th e  v i l l a g e ,  v ae  s tu d ie d .  i t  6t a r t s  a s  a 

n a rro w  s t r i p  o f  M W e W *  o f f l o l a a l l g .  w iden ing  to  a  

s t r e t c h  w h ich  i s  S o re  o r  l e s s  c o s s ta n S ty  20*30 y e rd s  wWs* 

T here  I s  l a  th e  f i r s t  h a l f - m i le  a  narrow  in l e t*  aurroond.eti.

By a  mi*e<$ g row th  o f  A vioetm la a M  C erlo p a  and

t h i s  I s  fo llo w e d  by a  b ro a d , a c r e  o r  le e e  c i r c u l a r  e x te n s io n  

o f  t h e  ewaap in la n d /  wh ic h  hAB a l s o  a  mixed grow th  o f  th e s e  

tw o mangroves* F a r th e r  ea s tw a rd , fo llo w in g  on a  s t r i p  w i th  

s a i a l y  A V ieem la  and  O erlo p s i f lrm ru le rla . gym norrh lsa  o o e u ri 

I n  f a i r  ouobers#  n ix e d  w ith  A v ic ih n is  i n  th e  o u t e r  h a l f  o t  

th e  swamp« 93ila c o n t in u e s  f o r  e e ? s r a l  hu n d red s o t  f&e&e 

Mid i s  fo llo w e d  by l a r g e r  A vlcenflla  t r e e s  o n ly ,  f o y  a 

s i m i l a r  d i s t a n c e ;  un t!2 . a  w ide pathw ay o r  open apace i s  

re a c h e d #  c o n n e c tin g  th e  h a sh  w ith  th e  eea< E x tend ing  o u t­

w ards from  t h i s  open, space* a  la r g e  h a re  sandbank wae fom ld j 

I n  t h e  w hole  s t r e t c h  o f  swamp op t o  t h i s  p o in t#  th e  Bua> 

f l a t s  a r e  m ain ly  o f  th e  g re y is h  sandy  ty p e ,  b u t  beyond i t  

th e  swamp c o n tin u e  b a s  a  b la c k e r  * more soggy j and* th io k ly  

overgrow n w i th  A v lo en n ia , A long th e  whole l e n g th  o f  th e  

ewaurp th e  open  w a te r  i s  b o rd e re d  by la r g e  A v loenn ia  t r e e s .

The Saao Swagp

H sneroT . ro m p  to m =  *  M u r ly  uo n B ao o ae  b e l t  m  «>» 

to r tb e m  and M ff e ia a .te rn  « h .r.«  or th a  Saeo.- 

a ,  B alo « e a  l « r . . t l g . t a a  an t b .  ™r «h-»==W n aBos. B W ta ,

A U - W ,  .  W k  » .  * .  W " ,

t r a a a .  But i t  aoan «M«=» !»*■> *  *K'etoh 111 1<!“ t

m u m Ar ,  m w — i * .  - a

v a r io u s  tTca p o p u la t io n s  i&e found*
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The h a b i t a t s  in v e s t i s a t e d  have  t e e n  d iv id e d  in t o  tiupae 

reg ioD S ,  e a c h  6 f  w hich i s  ab o u t 350 y a rd s  i n  l e n g th .  R egion 

C i s  th e  e a s t e r n  s t r e t c h  tow ards th e  n o r th e r n  e n d  o f  t h i s  b e l t ,  

and  i t  l i e s  a longo lfie  ♦ 'je  open w a te r .  The g row th  oonB iete 

m a in ly  o f  l a r g s  A v icen n ia  t r e e s  on  sandy m id, e x c e p t tow ards 

th e  s o u th e rn  end  w here th e  c e n t r a l  c o re  o f  RhlsetihoM , ap p ea rs  

tow ards th e  oufcside. R eg ion  B ru n e  p a r a l l e l  t o  R egion G, 

l i e s  a lo n g  th e  w e s te rn  o r  landw ard  5i d s  o f  th e  ew ssp , and  i s  

b o rd ered , by  a  w id e  sandy  pathw ay a lo n g  i t s  o u te r  . %e» S b ia  

r e g io n  in c lu d e s  th e  p a th  and  i s  n a rro w , th e  g row th  c o n s is t in g  

m a in ly  o f  C e rio p s  I n t e r s p e r s e d  w ith  & T ioennia , a lth o u g h  t% ard ia  

i t s  s o u th e rn  en d  R h isophora  a p p e a rs  on  th e  o u te r  e d g e . R egion 

A i s  a n  e x te n s io n  o f  B southw ards and  i s  a l s o  b o rd e re d  on i t s  

o u te r  o r  len d w ard  edge by  th e  pa thw ay . I t  d i f f e r s  f r o *  R egion 

B i n  t h a t  i t  fo rm s a  v-ider a r e a  betw een  th e  patfcwa? an d  th e  

to lsck  ssaia. w i th  Rhizophora, w hich has a  s k i r t i n g  e f  Ceriops.

F o r a  d i s t a n c e  o f  ab o u t 200 y a rd s  t h i s  a r e a  c o n ta in s  soffie 

A.vl©er^iB» an d  th e n  f o l l o w  a  sandy f l a t ,  150  S a rd s  lo n g  aS&

50 yards w ide. This f l a t  which i s  bordered on the e a s t  by 

O erlo p e  end  on th e  a c u th -e e o t  arid » m th  Hr A vicerania , p re a e n ta  

»  t a r *  m tpaitoe « e e p l  l o r  *  n iro t te r t i ig  o t  p m —  M lo o m i*  to » W , 

S e e l  on  D I l e a  on th e  w e s te rn  "hart o r  th e  Saco and  e i te n a e  

e o u tiw a rd  f o r  a e o u t 2 . U » » .  I t .  STOrase s l l t h  1* a p p ro x l-  

M ate ly  30 y a r d s ,  and  I t  oonstlstfl a lm o s t e x s lu e lv e ly  o f  

w l m m l .  « ,  W t m  M r  m * .  = »  u  -  d t

l a n d w r d  a id e  W  tn s t t  end  on th e  sesTO rd « ld e  Uy a  e u i d f l a t .  

a * *  w o  V i a . .  »  m w  1—  — « w  *  »

MW i. - a  — " " U P "  w w —" -
H e g lo s  E l e  s i t u a t e d  on th e  e a s t e r n  sh o re  o f th e  s h o p , m m  o r 

i - k  "  w — w  A .  w  M . *
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o o n f lls tln g  c h i e f ly  o f l a r g e  A T loean iee in te rs p e rs e d ,  m tix  yoanger 

t re e s*  on sandy  said w hich I s  w h ite r  th e n  t h a t  o f  R egion lh

T h is  swamp, w hich ex ten d s  f o r  ab o u t th r e e - q u a r te r s  o f 

s  m i le ,  i n  a  n o r t h - e a s t e r l y  d i r e c t i o n ,  a lo n g  th e  co u rse  o f & 

narrow  I n l e t  e n te r in g  th e  i s l a n d  from e a s t  o f  ponfca R asa , i s  

s e p a ra te d  from  th e  w e s t c o a s t  hy  a  n a rro w  a and  dune, XtjG 

c e n t r a l  c o re  and  w e s te rn  p a r t s  c o n s i s t  o f  "black mud, and  a re  

cov e red  "by R h lso p h o ra  an d  so se  B ru g u io ^ ia , w h ile  on .the  e a s te rn  

o r more sandy  a id e *  th e r e  i s  a  s k l r t lB g  o f  o th e r  aa n g rc v e s ,

M  th e  s o u th e rn  end  t h i s  s k i r t i n g  o r  f r in g e  c o n s is t s  o f  C eriap s * 

whi')>, pi.ao  fo rm s a n  e x te n s iv e  p a tc h  n e a r  th e  mouth o f  th e  in le fc t 

W  .v k  n o r t h ,  a n  open sp ace  s e p a ra te s  th e  R h iaophora  from  a  

f r i n g e  o f  A v io e n n ia , an d  n e a r  th e  n o r th e rn  end  i s  a n o th e r  open 

space  e x te n d in g  a c ro s s  th e  swamp and  b o rd e re d  on i t s  a s u th s ra  

m arg in  by  C e rio p s  in te r e p e r e d  w ith  R h izq p h o ra , th e  l a t t e r  

o o c u rin g  on p a tc h e o  o f  soggy  b la c k  mud, w h ile  th e  m ain open 

f l a t  i e  more s a n d y , J o  th e  n o r th  o f  t h i s  open f i a t  th e  swamp 

c o n tin u e s  f o r  a  f u r t h e r  200 y a rd s  w i th  some A v io e n n ia , tout 

m o s tly  R h ia o p h o ra , w h ich , how ever, seems to  toe d y in g  o a t*  s in c e  

th e  t i d e  r a r e l y  r e a c h e s  t h i s  n o r th e r n  e n d ,

M angrove swamps e x te n d  ro u n d  a  l a r g e  p a r t  o f  th e  sh o re  o f 

C aU goa  B ay , tout o n ly  t h e  f i r s t  m i le ,  n e a r  th e  s o u th -e a s te rn  

l i m i t  o r  t h e  h ay  a t  S a k e  M aria , was in v e s t ig a te d *  T he e a s te r n  

end  o r  t h i s  swamp i s  s i narrow  s t r i p  Of 'Shli.ophora on b la c k  mud 

co v e red  w ith  s a n d .  The swamp soon  w idens i n t o  a  s t r e t c h  o f 

b la c k  mud.-witii a  t h i c k  g ro w th  o f  R h i= o p W a  a n d  some B ru g u ie r ia .

* * . ,  M  «  U N  « W  «T W - *  - n a "  "
A m * " *  — " W *

8 /



FIGURE 3,

THE MAINLAND SWAMP



and, mb about 500 yards froas tb s  s ts-^ tof the ewaiy?, & 

oroap-p&tii leafls Hmn t o  th e  w ater fpj$ B a is taao e  o f atoeut 

80 y a rd s .  On e i th e r  s id e  o f  th e  w osa-path. a t  i t s  upper 

end, s  m e oertepe a re  fauna, and about ald-way th ia  p a th  

i s  eurroanded toy an open s t r e tc h  which i s  approximately 

40 yards long and 25 yards w ide, fh ia  space has a  aora sandy 

type of gM dflat and, on th e  w estern s id e . I t  conta ins some yettag 

ATioean$az vM Ze, on the e a s te rn  s id e ,  i t  i s  "bordered by 

la rg e  tre e s  of tiie flame sp ec ie s .

At the north-veetern tip of Elephant Island., s 
narrow* Blnuma ohaimel enters, "btTdered on its southern aide 
by a swamp, several hundred yards Ions* The swamp consists 
of a thick growth of Avtoenais and ceriops bn gray, sandy Bid,

tjoa lives on the organic sediment left behind by 
reoe&tnB tidee on the nnSflatB of the mangrove swwqa, A U  
five of thS inhaca species oceupy feeding grounds, la which 
are located their hurrotfs which are of a temporary a a W e *
A t f i r s t  g la n c e ,  i t  would a p p e a r  t h a t  t h e  d i f f e r e n t  sp e c ie *  

e x i s t  a s  s i z e d  p o p o la t io n s ,  and  th e r e f o r e  v i t S  no  d e f i n i t e  

p r e f e r e n c e  f o r  any  p e r t lm O a r  ty p e  erf iro a ri& t- tm  c lo s e r  

in s p e c t io n ,  how ever,  i t  becwnes a p p a re n t t h a t  th e  d i B t f i W t l #  

o f  c e r t a i n  o f  tW  s p e c ie s  i s  l im i t e d  fey o m d lU o n s ,  s tich  #  

th e  ty p e  o f  M fe  i t s  d eg ree  o f  =,016 t o r e ,  «M  th e  mm xit. o f 

s h a d e ,  u o a  i s  seldom  fo u n d  I l y i n s  1« th e  b la c k  « W  w fl 

o f  t o  in n e r  c o re  o f  th e  swamp, t * t  ^  W

M.UW, fro m  th e  shady * t e r  f r i n g e ,  w here th e  m d  i s  o f  a  

m ere aftn d y ,  g r e y is h  ty p e ,  t o  W  e x c e e d  f l a t s  a t  th e  W  

o f  th e  swamp.

n .  ^  W

A M * .

~



y ea r ranges from a h o it  20°a to  about 28°0« At iw tW e *  the 

m udflats a re  varntea by the sun , ana a t  h ig h tld e  th e  water 

s r e r  t h i s  a rea  i s  a t i l l  very shallow* $herefo re t i t  i s  soon 

warmed by the sun and by the hea t which the mtid i t s e l f  re ta ins*  

G enerally  speaking, the burrows appear to  have a  temperature 

as much as  3°G higher than the aorreapondlng a i r  tem perature, 

h ir in g  th e  day,

(1 1 ) S a l i n i t y * The s a l i n i t y  o f  th e  w a te r  v a r i e s  from  one 

swamp t o  a n o th e r?  v a r i a t i o n  o ccu rs  a l s o  betw een  d i f f e r e n t  

p l a c e s  w i th in  a  swamp i t s e l f » The s e a  w a te r  n e a r  th e  

la b o r a to r y  o f B i d c ^ i a  B a r i t i a a  h a s  a  s a l i n i t y  w h ich  v a r i e s  

from  32*9 p te< /lO 0 0  a t  h ig h t i a e  t o  3 0 ,4  p te ./lO O O  th r e e  h o u rs  _

l a t e r ,  a f t e r  w h ich  th e  c o n c e n tr a t io n  a g a in  i n c r e a s e s , W ater ;

f r m  th e  c h a n n e l o f  th e  S aco  was found  to  h av e  a  s a l i n i t y  o f 

3 5 * 5  p ts . / lO O Q , b u t w a te r  from  th e  Baeo m angrove h e a r  th e  

fe S d in g - s ro u n d s  at U. a n a O lp e s  h a d  a  o c e o e n t r a t im  o f  19*2 

p te ./ lG O O  a b o u t th r e e  h o u rs  a f t e r  M g h S id e , a n d  o f  2 4 ,1  

p f c s . / io o o  a b o u t  e le v e n  h « i r s  a f t e r  h i ^ i t l d e  ( th e s e  sam ples 

« o r»  w « m  »  »  r a w  # , ) ;  n r a  t e w .  r f t e r  M B te tlM , on 

a  d e a r  d a y -  th e  s a l in i ty  W  30.0 , 18- /1000- O w in g  

W R  n  —  * * -  m m
teightlnn- end t o t .  »»« tontB to  l a v .  a  aono-ottratlon «

a . w n f * ' —

th a t  th e  water had been
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Ib e  w a te r  o d i e e t e *  d u r in g  Kay had. 'oeetv B tanfilng  f o r  a b o u t 

e ix  d ay s  and  was fou n d  t o  have a  a a l l n l t y  o f 6 ,3 5  p ts ./lO O O . 

T hese  f a c t s  i n d i c a t e  t h a t  tioa. c a n  t o l e r a t e  s a l i n i t i e s  

r a n g in g  from  a b o u t 6 p ts ./lO O O  t o  fibtw t 32  pfca./iOOQ*

( l i i }  C»gfaa.g C o n te n t.  The I g n i t i o n  lo s s  was c a lc u la te d  

f o r  s e v e r a l  sam ples o f s u r f a c e  mud, c o l le c te d  from  d i f f e r e n t  

p a r t s  o f  th e  s o u th  and  S aco  Swamps. T h is  lo s e  o f  w e ig h t 

fo l lo w in g  ig n i t io n *  w h ile  f o r  th e  m ost p a r t  r e p re s e n t in g  th e  

am ount o f  o rg a n ic  m a tte r  o r i g in a l ly  p r e s e n t  In  th e  eample* 

a l s o  in c lu d e d  th e  o r ig in a l  CaCoJ c o n te n t ,  w hich  l e  p r e s e n t  

in  th e  form  o f  b rsb e n -u p  s h e l l s ,  The r e s u l t s  a r e  "hewn in  

T ab le  1 ,  w i th  th e  lo s s  b y  i g n i t i o n  e x p re s se d  a s  & p e rc e n ta g e  

i n  e a c h  c a s e .

The Uca s p e c ie s  l a  a l l  th e  swamps w ere found  to  be 

Occupying s p e c i f i c  h a b i t a t s ,  w hich a r e  d is c u s se d  b e lo w .

tt- nrrnnHnee- T ^ is ,  th e  HiOBt COBfflOn s p e c ie s  Of UQ0.» ifl

fo u n d  i n  a l l  f i v e  swamps, and  i n  v a ry in g  h a b i t a t s .  I n  3xOy 

1954,  16 « a a  th e  on ly  s p e c ie s  fou n d  a t  th e  w e s te rn  e n d  o f th e  

n o r t h  Swamp* and  i t  o ccu rs  th ro u g h o u t th e  l e n g th  o f t h i s  

aw aap , o o n o en tr& tea  m i t i l y  a t  t h e  fo llo w in g  l o c a l i t i e s  1

uv

( i i )  

( H i )

(iv)

(v )

Xiong th e  margins of the i n l e t  on ( 

x v iaeo n ia  and eerlopa {* W H9 , y a r d ') ,  

on w e t t e r  mud* i n  th e  broad e x te n s io n  o t  Av$o#nnto 

and Oeriope ( -  2Q/ oq* y a r d ? .
Throughout the 50 yards wide stre tch  of mixed 
Avicerraia and Bruguieria, fr«n the wet seaward m rSin 

through the d r ie r ,  sandy, but shaded, part to the 

f a i r ly  dry Island margin iZQ-zof sq . y&r& h  
Oh the very wet mud on e ither side of the wide cross­

path (lo-ac/eq . yard, ) .  ,
on the bare , nearly white sand of the sandbank,



  r

P e rc e n ta g e  LotfB by XgrvltSoa in  So rap lnga o f S u rfa c e  Hud^

Samplea 
3.955- .

Xfibat4 tate4  t y ; - Loeation. f i t * . .

Seesrma sp. South Swanps-’ljleok 
ffiia below Oariopfi 
tr ee , ad jolnlns ttfl 
epen f la t .

18*75

Feb, U. enm llpea South SBaiapi- next 
to  Avioezmia to  
norto of open f la t .

5*79

w y . Mmaltpes Sou til Swamp;- "black 
oud of open fla t*

33,76

toy !!» lasersa Boutb Smbsp: -  gpey 
mid, next td abcpre.

3 .61

Pet*, 0» in  versa Saeo &s- tieneatb 
tree <m open f la t , 10,84

May U, Inverse Saoo Ai-open f la t . 1 .7 5

Hsy B. eenulipea Saoo B i- top end 
of path.

1,96

Feb, U, anm lipes Saoo B -0i- 
oomiedtlns s tr ip , 1*70

Feb. B. naritmle • Saco Ot- 200 yaivis 
aouth, between bolae 
o f etan&lns water*

3.16

Hay U, sarionia Saoo Oi- 200 yards 
aouth, between Sole*  
of standing water.

8*0?

W * U. ohloropb- 
thalsus.

Saoo Ot- Goo ysrde 2 *5?

W b. th oarlonie 
and 

U. u r v t l le i .

Saw  01- P»«b »t  
BcuSb end o f tiie

1.6a,

n o .. O, annullpee 8606 C:- Itt a  w a le  
of the area 200 
yards Bonth,

1,88

z
U. annullpee

U, anraillp»a

Saoo D i- Open beach,

Saoo B i- in  a 
hollow.

1*78

2 . 85 ,



ShM  e p e o ie e  o c c u rs  a l s o  I n  a l l  f i v e  in v o s t lg a ta d  

re g io n s  o f th e  Ssoo  ew m p, a lo n g  th e  le n g th s  o f  R egions A,

0  and  B* b u t  i n  r a t h e r  i r r e g u l a r  g ro u p s I n  R egion o» 

to , R eg io n  0 ,  th e  h ig h e s t  c o n c e n tr a t io n  i s  a t  th e  n o r th e rn  

e n d  ( i iZ Q / eq« y a r d )4 and  h e re  t h e i r  fe sa in g -g ro u n d a  ex tend  

se a w a rd  f o r  a  d i s ta n c e  o f  a b o u t SO y a rd s ' t r o a  w here they  

b e g in  i n  th e  d r i e r  mud b e n e a th  th e  A v lo en n ia  t r e e s ,  t o  where 

th e y  e n d  i n  th e  v e ry  w a te ry  mud am ongst th e  A v ieen n la  roo tev  

A no tiie r h ig h  c o n c e n tr a t io n  o f  I n d iv id u a ls  i s  lo p a te d  200 
y a rd s  so u thw ards i n  R eg ion  0 ,  a d ja c e n t  t o  th e  m ain h a b i t a t  

o f  ou  e a r i e n l e  and  Ot  u r v l l l e l  s o /  s q t  y a rd )*  * .

Ot a n n u l lp e s  i s ,  how ever* more o r  l e a s  s e p a ra te d  from  th ese  

tw o e p e o ie e , occupying  a s  i t  does th e  d r i e r  mud n e a r e r  th e  

f r i n g e  o f  A vleenrtla*  t o  R eg ion  B* t h i s  e p a o le s  oscube . 

m o s tly  on  th e  pathw ay a t  th e  w e s te rn  b o rd e r  o f  th e  reg ion*  

a n d  a t  th e  n o r th e r n  en d , w here a  v e ry  h ig h  p o p u la t io n  d e n s i ty  

o f  ±  g c /g q ,  y a rd  was o b se rv e d . T his, fe e d in g -g ro u n d  h as  

f a i r l y  d ry  sand#  l i g h t  i n  c o lo u r ,  t o  w h ich  th e  A v loenn la  

r o o t s  a r e  c o n f in e d  below  th e  s u r f a c e  o f  tise  pa th*  to b th s r  

s o u th  a lo n g  t h i s  pathw ay th e  d e n s i ty  Of p o p u la t io n  i s  

v a r i a b l e ,  a t  s a n e  p la c e s  t h e r e  b e in g  on ly  a b o u t 1 0 /  B9» f e r d ,  

w h ile  a t  a b o u t 250 y a rd s  sou thw ards t h e r e  t o  a n o th e r  p o p u la tio n  

o f  a b o u t  4 0 /  s i .  y a r d ,  t o  R egion  A , th e  n o r th e r n  p a r t  Of 

t M  ja tb s a j f  s o t t t a lm  p o se M U o M  o f  u p  t o  eo» y s r t f  t o t  

lm  to e  opon f l a t  t h i s  ep e o ie e  a p p e a r ,  t o  t o  l l o l t e d  t o  too  

w o t * ,  toe— *erto", toat u ,  M W  "

W t ,  .h e r e  to e  o e n e ltr  o f p o p o te tto a  to  » t  I t e  W - = « t .  1to - 
t ^eo, -  eo«— 0  M t o  1 W  "0, p w  t o  toe

a . 1, »' - I t o -  "  toe«^o»t



v a r le e  f re m  a,Q-4<V y a r d .  &t a a g lo a  S» p a i - t i c u la r ly  i n  

th e  h o llo w  sZ aaea  betw een  th e  t r e e s ,  w here l e a s e s  aooum ulate ,

V , anm ilipem  I s  fou n d  w i th  a  p o p u la tio n  d e n s i ty  o f  ab o u t 10/  eq.* j 
y a rd #  T h is  p a r t i c u l a r  p o p u la t io n  ap p ea rs  t o  h a v e  a  H o t t e r  

g r e y  o a ra p a c e  a s  orop& rea w i th  th e  d a rk e r  g re y  e f  o th e r  

p o p u la tio n s #

I n  th e  S o u th  Swamp# th e  p o p u la tio n s  a r e  o o n o sn tra te d  

a lo n g  th e  e a s t e r n  o r  i n la n d  m a rg in . I n  th e  f a i r l y  shady  

O eriep #  p a t c h  n e a r  th e  i n l e t *  e x te n s iv e  fe a d in g ^ a rc a n d s  o c c u r , 

w ith  a  p o p u la t io n  d e n s i ty  o f  l o ^ a ^ / s q .  yax*a. S o rth w ard s , 

t h i s  g r e y is h  s a n d  co n tin u e s  a lo n g  th e  e a t 'te m  m argin  a s  a  

f a i r l y  open  s t r i p  w ith  A v lc e n a ia  r o o t s ,  and  h e r e  la r g e  aunfbers 

o f  in d iv id u a l s  e e e u r  ( *  3<V s q .  y a rd  i n  acae  p i a n e s j . .  On 

t h e  s o u th e r n  psurt o f  ' t h e  opan f la t# ' a t  th e  n o r th a r h  e n d  o f 

t ia le  swasgi# l a r g e  tBufl>ers ( -  30/  ®q* y a rd )  a r e  found, ob th e  

m ore b l a c k i s h  ty p e  o f  s a d ,  an d  th e se  fe e d in g -g ro u n d e  ex ten d  

i n t o  t h e  a r e a  o f  m ixed G eriopa  and  R hlaophora*  ^ r e  * t h a  a i d  

i s  v e ry  w e t ,  a n d  th e  only s re u n d  n e t  o ccu p ied  b y  U* sn n tillp e#  

i s  t h e  b l a c k ,  soggy  cud  e o rro u n d in g  each  RMBophCra t r e e *

I n  t h e  K alnlem d Swamp, sm a ll p o p u la tio n *  o f  V* x a n a l ip e s  

f o ro d  a t  t i le  e « « te m  * K ,  oa  « h l t e  »ana  e o w i n s  t e e  » W 1

,» MP,  m l?  . r o l l  r o w .  o l  t i n .  •?•= «■  w r o m . w i w  

f r to s e  o f il.oK L .fe ro d , M p eo tia iy  *■ ««  t i» ro  «*• W l l  
r o w

* * * .  . t i . r o r o r o a r o n * . * " - * * " * * * * - '
w r o r o r o w , .  w w r o d r o r o * , w r o r o . ^ w r o w « w

* l r o , # r o r o - i . w r o .  « r o , # . W W . W W r o —



l A t t e r  a r e a ,  th e  trad  i s  o f  a  a w e  g e e y ia h  ty p e ,  tout t i t le  

t e e a t» 8-g ro a M  extenfle  a o a e  d lat& noa i n t o  th e  W o k  a u d  t f l ti i  

HtilzopHora.

n .  l a T a r a a . x^div idM als o f  t h i s  sp e o te a  occu r I n  o tily  two 

X o o a l i t la B , t h a t  1 b , e a  th e  open  sandy f l a t  .of R eg ion  L e f  th e  

S sao  gfam p a n d  m  tiie  open  f l a t  a t  th e  B o r th s ro  i& W a 

SdtCih Swamp. i n  th e  fo rm e r l o c a l i t y ,  th e  a p e o le e  l e  e s t r i n e d  

tt i  t h e  s o u th e rn  100 y a r d s ,  a n d  te e  "ee&iBg-groan&e e x te n d  fr.i®  

o lo e e  t o  th e  f r l e g e  o f  cep^opa on  'tih,e e a B te rn  a a r g m  t *  u s s p  

-tbe p a th w ay  on th e  w e s te rn  m a rg in , w ith  a n  a v e rag e  p g p U la tle it 

d e n s i t y  o f  O iS ^ a /aq , y a r d .  T h is  f a s t  I s  t o t a l l y  unshaded# 

o im e lstB  o f  f a i r l y  a ry  sand., l i g h t  in . e o lc u r ,  a n d  c o n ta in s  s e  

A ^ leezm la  r o o t s .  t o  t i t l e  h a b i t a t  a  a lx K tre  o f Gi atD aullpsa 

a d d  Ue iB v e r s a  l a  fo u n d , W t  o n ly  U . In v e c sa  tioeara  naap«* th e  

^ a t iw t i r .  The lA te w ln g l ln g  o f  th e  two a p e a ie a  w as 6l3B6t?vefi 

e tily  o n  th e  n o P th e rn ,  e a s t e r n  and  B ou them  bo rd erfl d f  t i l l s  U» 

m v e r s a  f s e d la s - g r o u n d .  xaapiag n eap  t i d e  p e r t t id a ,  fito 3R ttr4 ie  

th& e s 'pec leB  a r e  c o n c e n tr a te d  I n  a a a l l  a i r t i i l a r  AW aa 6  

s t to t s i le n t ,  B a l ic o r n la  p e r r l e P l ,  r«xrod th e  bao»0 6if ym m e 

A f i w m l a  t r e e s .  On $ he  open f l a t  « t  t h e  nez*ttiero *Wd * f  %W 

B ro th  Swamp, tw o s m a ll  c o lo n ie s  e f  0 .  In v e rse , w ere f a m d ,  -new  

t o  one a n o th e r ,  th e  one b e in g  n o r th  I n  p o s i t i o n ,  th e  o th e r  

a o u th -w a e ti  T beae  o tilonieB  l i v e  on  th e  s« * y  ^  W  th #  

S 6 tit T f  t h e  a t a n d in s  M aker. « l t t i  a  p o p u la t io n  s e n s W  o r  S tfout 

1/ s q ,  H ea r tM O M t i t t a t ,  a  g W l  auoetilettfc, MtorOanfflEaia

p a r e n n l s ,  grow s I n  abundance,

Tl; l i ln o r^ M th ta n iM . m r t o s  W  to lM  t  ‘“ a  1S5»5» W >

- T —  T ? - — —  "  im  « W * « | «

a *  M O  p a " — w*"
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o b se rv ed  i n  t h i s  l o c a l i t y  d u r in g  J u ly  1954, b u t  th ey  * e re  

n o t ic e d  once a g a in  d u r in g  F eb ruary  a n d  May 1955., The main 

p o p u la t io n  o f  U.. ohlorcrphthalm ue i n  th e  a aco  Swamp was found 

t o  b e  a lo n g  th e  e a s t e r n  edge o f  R eg ion  B , f o r  a  d is ta n c e  of 

a b o u t 200 y a rd s  from  a  s t a r t i n g  p o in t  a t  ab o u t 50 y a rd s  from 

th e  n o r th e r n  e n d , w ith  th e  h ig h e s t  p o p u la t io n  d e n s i ty  lo c a te d  

a b o u t midway a lo n g  t h i s  s t r e t c h  < -  i c / s q .  yard! ) .  T h e ir  

h a b i t a t  I s  v e ry  n a rro w , c o n s is t in g  o f  a  s t r i p  o f  b la c k is h  mid 

a t  th e  edge  o f  th e  i n n e r  c o re  o f  b la c k  said w ith  Rhl soph o ra .  

They f e e d  am ongst th e  A v lo en n ia  r o o ts  a n d  a r e  p a r t l y  shaded  

b y  a  m ix tu re  o f A v lo en n ia  and. G e rlo p s . A long th e  o u te r  m argin 

o f  t h e i r  fe a d in g -g ro u n d s ,  some in te rm in g l in g  w i th  In d iv id u a ls  

o f  U . a n n u l lp e s  was o b se rv e d . I n  me M ainland Swamp, sm a ll 

p o p u la t io n s  o f  t h i s  s p e c ie s  w ere fou n d  s k i r t i n g  th e  open p a tc h  

on  e i t h e r  a id e  o f  th e  c r o s s - p a th ,  b u t  c h ie f ly  t o  th e  e a s t  o f 

i t .  H ere th e y  a r e  lo c a te d  am ongst A v loenn ia  r o o ts  on th e  

f a i r l y  w e t and  b l a c k is h  mud a d ja c e n t  t o  th e  b la c k  mud o f  th e  

in n e r  c o re  o f th e  swamp. The h ig h e s t  d e n s i ty  Of p o p u la tio n  

(2 l e y 's * ,  y a rd .:)  was fou n d  a t  th e  n o r th - e a s te r n  p a r t  o f  t h i s  

open p a t c h ,  a t  a  s p o t  w e ll- sh a d e d  b y  A v loenn ia  t r e e s  and  where 

th e r e  i s  some; in te rm in g l in g  betw een U. a n n u l lp e s , 0 . ohlorophi- 

t h a i™ .  . ] «  4 .  u r y i l l n l .  B »  » •  1W W ,

w ere fo u n d  to; b e  n e a r e s t the trunks of Avloennia and Rhlaophora,

tto  .M .11 l e A a t e a  p a p a l a t i m  o f  V . a r v l l l . i  botas U» H O M r 

Of th e  tw o , I A t th e  u p p e r  o r  n o r th e rn  end  o f  th e  Sou th  Swamp, 

m ow s th e  so u th e rn  .% «  o f th e  open f l a t ,  a  em a il p o p u la tio n  

o f  0 , ob lo ro p ju h a lm u e  wee d l.o o w .ro d  d u r in g  K W  1955, In hlaoh 
mud am ongst G e rlo p s and  R h iS ophora ,

and  i n  p o h ru a ry  an d  Ha? 1955  ( a l e o  I n  J u ly  1952) I n  m e lo n  0

1^
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a n *  th e  B a in  p o p u la t io n  a t  a b o u t 200 y a rd s  so u th  o f  Region

0  and. e x te n d in g  f o r  a  d i s ta n c e  o f  a b o u t 50 y ard s*  w ith  a 

p o p u la t io n  d e n s i ty  o f  t  & /s s ,  yard*  D uring J u ly  1954,  *  

few  in d in d u a lB  w ere found  i n  a  r l t s i l a r  h a b i t a t  a t  th e  end 

o f  th e  c ro B B -p a th  i n  th e  M a in land  Swasp, I n  R e g lro  C of 

t h e  S aco  Swamp fl th e  feed in g s  grounds o f  t h i s  e p s c le s  a r e  

lo c a t e d  i n  v e ry  weft m id w i th  a  th ic k  grow th  o f  A v io en n ia  

r o o ts *  a n d  th e y  c o n ta in  a  number o f p o o ls  o f  s ta n d in g  w a te r 

l e f t  be h in d  toy th e  re c e d in g  t id e *  la r g e  num bers o f  a  s n a il*  

2 ?  r a l i a  p f t lu B tr is ,, w ere fou n d  I n  t h i s  re g io n *  T h is  w d  

e x te n d s  seaw ards f r o e  e  few  y a rd s -c u ts  Id a  th e  o u te r  f r in g e  

o f  A v io en n ia  f o r  a n  a v e rag e  d le ta n o e  o f  a b o u t t e n  y a rd s  

to w ard s th e  lo w tid e  mark*

n .  a r w i i i a i .  The fe e d in s -g ro n n d s  o f  t h i s  e p e o ie s  w ere 

fcsmd t o  b e  s l i g h t l y  s o r e  v a r ie d  th a n  th o se  o f  If* m arion le*  

D u r in g  Hay ana. J u ly  1954* an a  F eb ru a ry  and  Hay 1955 ta la u  

J u l y  1958}* t u l a  c ra b  wan fou n d  a lo n g  th e  f i r s t  2oo  y a rd s  of 

R e g io n  ti o f  th e  Baoo sv a n p , s t a r t i n g  from  i t s  n o r th e rn  end*

I n  t h i s  r e g io n  th r e e  d i f f e r e n t  k in d s  o f  h a b i t a t  s o re  observed* 

F i r s t l y *  a  few  I n d iv id u a ls  w ere f o in a  a lo n g  th e  d r i e r  edge* 

o u t s id e  th e  f r i n g e  o f  d v ie e n n ia j  seco n d ly  * stoae in d lV id u a le  

r a r e  o b se rv e d  am ongst R M xophors an d  p o o ls  o f  s ta n d in g  w a te r  

I n l t h e  h la o k  mud J u s t  I n s id e  t h i s  o u te r  A v io e n n ia  f r in g e )  

t h i r d l y *  a  l a r g e r  number u f i n d iv id u a ls  ;  i  I " 4 ! , " e

fo ijnd  i n  p o o ls  o r  s ta n d in g  w a te r ,  amongst th e  A v io en n ia  ro o ts  

A*!**. S0. t w .  S W  ̂  1*. Mhl*M, 1^. i. —  sr- -  4* i n  w h id h  th e  h ig h e s t  p o p u la t la s  d e n s i ty  o f  B ,  n a r iK S ls

m a o  o b se rv e d  i n  th e  l a i n l s n d  Swaro d u r in g  J u ly  19541 f i r e t l y ,  

( p o p u la t io n  d e n s i ty  I *  O .S ,*«  * » « >  =eoond ly . «  « "



in d iv id u a ls  w ere o b served  n e a r  to e  b ase s  o f  R M eopbora bdA 

C e rlo p a  in  f a i r l y  b lao k lB h  mud on e i t h e r  a id e  o f  to® u p p e r 

e n d  o f  th e  o ro e s -p a th ;  t h i r d ly ,"  some in d iv id u a ls  w ere found 

i n  a  s m a ll  a r e a  n e a r  th e  t ru n k s  o f  th e  la r g e  A v icen n ia  t r e e s  

on  to e  e a s t e r n  s id e  of to e  p a th ,  n e a r  i t e  seaw ard  end

0 . 5 / s q ,  y a r d ) .  I n  th e  S o u th  Swamp, a  d i f f e r e n t  k in d  o f  

Vi u r v i l l e i  fsed ing -g roU L d  e x i s t s .  About 100 y a rd s  from  

th e  o cean  edge  o f  th e  swamp, t h i s  sp e c ie s  was fou n d  i n  

b la c k  a lo n g  th e  f a i r l y  narrow  banks o f  th e  m ain channel 

and  among r o o t s  o f  R h iso p h c ra  and  B ru g u le r ia i  The a r e a  i s  

n a r ro w , a n d  c o n s i s t s  m a in ly  o f  th e  more o r l e s s  open spaces 

on  t h e  banks o f  th e  c h a n n e l. The ran g e  o f  th e  s p e c ie s  

e x te n d s  f o r  a  co u p le  o f  hundred  y a rd s  to  w here t h e  ch an n e l 

f i n a l l y  p e t e r s  c u t .

I n  th e  la b o r a to r y ,  th e  mud u s e d  f o r  t h e  ta n k s  was 

C o l le c te d  from  to e  n o r th e rn  open  f l a t  o f  th e  S o u th  Swamp*

TM fl mud was f a i r l y  s a n d y , an d  a l l  f i v e  s p e c ie s  seem ed to  

t h r i v e  c o m p a ra tiv e ly  w e l l  on i t ,  ahhough each  sp e c ie s  showed 

i t s  own p a r t i c u l a r  p re f e re n c e  f o r  w e t te r  o r d r i e r  mud,

V, a a r i o n i s  an d  V . u r v i l l e i ,  f o r  exam ple, p r e f e r r e d  th e  s u e  

t o  h e  v e ry  w et# V. c h io fo p h th a lm ia  p r e f e r r e d  i t  t o  be somewhat 

d r i e r  w h ile  th e  G, a rm u lip es  in d iv id u a ls  s u rv iv e d  b e s t  under 

f a i r l y  d ry  c o n d i t io n s ,  V , In v e rs e  p r e f e r r e d  p e r io d ic  

M t n n l o m ,  M t t n s  o n ly  a  a w t  « i l l a  aod  to m  a  to-jrtag 

n o rm a lly ,  a l l  t i »  o r a la  d id  . a l l  a t  t o w a t o r a a  a t o w  «,°0 
t o t ,  v hon  th e  te m p e ra tu re  dropped  t e l™  1*°C, I t  t a d  a  m r t e d  

l e t h a l  e f f e c t  on  th e  c r a b s .

(3 )  SfKPATRl.
t o  o  t m m r  o f  to o  typos Of fo o d to e -s ro o o d  o f  th o  

fh. v w k .  It - 7  W  « t M  d. — t-f' D . W M M t o U "  
« d  s .  m m w .  t o .  t o .  ^ t  q t o ^ l d - d  «  " - t o  — t o - t o t . ,



17.

V* « r v lU .e l  l e  a l i g h t l y  snore ra a rlab le  l a  t h i e  respeofc , 

w h ile  U» eo zm lip ee  aeeme t  o be ad a p te d  t o  a  m o b  v i a e f  

ra n g e  o f  c o n d itiO T s .

g .  _ g a rlm 4 a  oocu ra a s  s m a ll  p o p u la tlo n a , endL 10 H a l t e d  t o  

t h e  v e ry  n e t  mod on th e  e ean a rd  a id e  o f  awampa, a M  t h i s  a id  

1*5 o o v e re a  t>y a  th ic k  g row th  o f A v igenn ia  r o o t s .  T his 

h a b i t a t  t a  subm erged a e m i-a iu p c a lly  aod  p o o ls  o f  s ta n d in g  

Wistsr a r e  u s u a l ly  l e f t  b a h ln d  by  th e  re e e d ln g  S id e ,

P .  o h lo ro p h th a lm e  o c c u rs  a s  f a i r l y  dense  p ^ u l a t l t o s ,  and  

l a  H a l t e d  t o  a  narrow  f r in g e  o f  swamp* u s u a l ly  an. th e  

lan d w a rd  s i d e ,  T h is  c ra b  l i v e s  aB ongst th e  A v leen h ia  r o o ts  

I n  "b lack ls ti w d ,  i n  h a b i t a t s  f a i r l y  w e l l  sh ad ed  b y  O erlcpa 

BaS/ap A v lo e n n la , b u t  w hich  may ex te n d  som evbst I n t o  th e  

m ore Boggy b la c k  and  w i th  R h laophora ,

P .  in v e r a a  a p p e a rs  t o  b e  l im i t e d  i n  I t a  d lafc i-iim tlo n  t o  

e x te n s iv e ,  op en , sandy  o r  g re y  a i d f l a t s , .  Pew* I f  so y , r o o ts  

o f  A T lc e n n la  grow i n  t h i s  h a b i t a t  w hich  i s  t o t a l l y  unshaded , 

a n d  th e  p o p u la t io n  d e n s i ty  i s  1W.
O . D r v i l i a i . a p p a re n t ly  r a q u i r e s  a  v e ry  m o is t  c o n d it io n  o f  

t h e  s a d  w h ich  may, how ever, b e  f o rn d  i n  d i f f e r e n t  p a r t e  o f 

t h e  swamp 1 l , e .  am ongst H h izopbora on  th e  banka o f  obszmelB 

Br „  t h e  f r i n g e s  e f  th e  t im e r  c o re  o f  t h e  s w a ^ j  i n  shade 

am ongst A v icezm ia  r o o t s ;  and  I n  more e x p o sed  a r e a s  w ith o u t

A v le e n n la  r o o t s .  Q e n e ra lly  th e s e  l o o a l l t l e a  h a v e  g o o le  e f
d e n s i ty

s ta n d in g  w a te r  and  th e  p o p u la t io a ^ la  low* 

i t .  nm n lln e ii 00cure » • la m e  pepulaUotia In  the f o l lw la g  

h a b i ta te i  on enposea DeaetoB m im s t l  ATicerniH * m u ,  »M r« 

o fte n  t o i r e  o M  p o o l, o f e t n t i m  ™ W !  on a e  W W  

s i t e  o f  ,» » T e iloMSBtae A tio ro n la , OorlBX or BMEOlihorei

«  r & ir ir  61« Z ,  » « » r »  - a  » * •  “

l y  » * '
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lew  tid e , a f t e r  * tw w «  I n  many o f  th o se  h a b i t a t s ,  in d iv if lu a lo  

o f  t b l e  n p e o le a  e r e  found  in to m ln g le d ,  t o  a  c e r t a i n  e x te n t ,  

w i th  m a tv i t iu B le  o f  a n o th e r  o f  th e  u oa  e p e o te a ,

S a »  r e a a r k s  n a y  be  Bade o a  t e e  d i a t r i b a t l o n  a n a  

feed lR g-g roundB  o f  t e e  ep e o ie e  o f  Doa i n  t e e  d e l t a s  «■ a round 

th e  a o i th e  o f  s n a U  e t r e a e s ,  a s  s tu d ie d  i n  B atav ia , by Ver#ey 

(1 9 3 0 )*  i n  Panama Orano (1941)»  and  i n  S i  S a lv a d o r  by 

P e t e r s  (3955) ,  verw ey e tu d is d  th e  u oa  e p e o ie e  Ha a  d e l t a  

i n  t e e  w e s te rn  p e r t  o f  to e  Bay o f  B a ta v ia .  He d e f in e d  f iv e  

g a a e s  m  t e e  m d -b a n k e  on t e e  seaw ard  s i t e  o f  t e e  aan g rcv e  

swamp, t h e  f i r s t  o r  h ig h e s t  sa n e  e x te n d s  from  t e e  l e v e l  

o f  to e  s p r in g  t i d e s  t o  some d is ta n c e  below  th e  l e v e l  o f  t e e  

o r d in a r y  h ig h t ld e *  w h ile  t e e  f i f t h ,  zone i s  c o n tin u o u s ly  

u n d e r  w a te r .  B e s a re s t io n  o f  a s s e s  i s  a p p a re n t ly  n o t  due 

t o  t e a  d u r a t i o n  o f  th e  f lo o d in g ,  b u t  i s  b a se d  m ain ly  on te e  

d e g re e  o f  s o l e t n s s s  o f  t e e  a id *  I n  e a s e  2 ,  w hich  i s  s o re  

o r  l e s s  r e g u l a r l y  c o v e red  by  M g b t id e s ,  y e rse y  fo u n d  

e tm so b rim B  am ongst t e e  s i r  r o o t s  o f  m angroves* I b i s  s p e c ie s  

r e s e m b le s  0 .  a n n u l lp a e ,  b u t  Verwey fou n d  tee l e t t e r  s p e c ie s  

i n  t e e  w e t t e r  p a r t s  somewhat lo w e r  down. I n  s o n s  3 he  

fo u n d  l a r g e  number# o f  0 .  e ig n a tu s ,  and  t h i s  a cn e  s s te a d e  

t r e e  a  s h o r t  d i s ta n c e  below  t e e  l e v e l  o f  hlgtefeide t o  w here 

t e e  a u d  b e g in s  t o  g e t  v e ry  w e t a n d  soggy* Zone A  e x te n d s  

t o  n e a r  t e e  -low w ater m ate  and* w h ile  i n  n o r th e r n  J a v a  i t  

c a r r i e s  n o  B os epeoiee, i n  e a s t e r n  3am  i t  i s  in h a b i te d  by  

Imrge m m hora of U. osricnia, togeteer w ith  some I n d iv id u a ls  

Of b o th  0 .  u r v i l l e i  an d  B . o m U llp e B , I n  s s n to s r n  Jav a  

a l s o  a .  urvillei o ccu rs  i n  t h i s  s a n e ,  b u t  t h e r e  i s  a  t o t e  

s m a l le r  num ber o f  I n d iv id u a ls  o f  V , m a r io a is .  Verwey 

a s c r ib e s  t e e  d i f f e r e n t  i n  t e e  p o ^ la tv io n s  o f  t e e a e  a re a s

1$ /  r»«
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to  the d i f f e r e n c e s  i n  te x tu r e  o f  th e  su d  and  t o  b o th  th e  

q u a n t i t y  e n d  q u a l i t y  o f  th e  o rg a n ic  m a tte r  c o n ta in e d  th e r e in ,  

P e a rse  (£9 1 2 ) hae  ^ l e o  d e e o rib e d  tb s  zones a lo n g  c e r t a i n  

e s t u a r i e s  I n  t tw  P h i l ip p in e  I s la n d s .  Bare 0 »  an n u llp e s  

i n h a b i t s  6  zone ( t h e  t h i r d  zone o f Vettt-sy) w h ich  i s  h ig h e r  

th a n  th e  zone ( t h e  f o u r th  o f V entey) v l t h  th e  s o f t e r  mud of 

d e e p e r  p a r t s  o f  th e  e s tu a ry *  I n  th e  l a t t e r  go n e , P e a rse

fo u n d  0 .  m a r lo n ls .

She s t r i k i n g  f a c t  t o  e s e rg s  from  a  com parison  o f th e  

d i s t r i b u t i o n  o f  th e s e  sp e c ie s  o f  Oca I s  t h a t  i n  n o r th e rn  Jav a , 

w i th  a  d iu r n a l  t i d e ,  no  Vf  a a r lo n l s  a a d  u ,  u P V l l le l  ooour, 

w h ile  i n  th e  e a s t e r n  and  s o e th e rn  p a r t s  o f  t o v a ,  a n d  a t  iB haoa, 

w ith . s e o l« d lu r n a l  t i d e s *  b o th  ap a o le a  03 our tw  B to l l a r  h a b i t a t s » 

K s p e o ia l ly  s t r i k i n g  i e  t h e  f a c t  t h a t  0 .  u r v i l l e l  00o u rs  h ig h e r  

u p sh o re  Shan U* m a r lo n ls ,  a lth o u g h  th e  two ap e tilee  do  i n t e r ­

m in g le  t o  some e x te n t*

Opane (1941) s tu d i e d  th e  Uoa s p e c ie s  i t t  *  ocve on th e  

l e f t  ban k  o f  th e  S a o i f lo  s o u th  o f  th e  Pan a m  ^anzt^.and found 

f i f t e e n  s p e c ie s  i n  600 sq u a re  f e e t  o f  sod* She raud o f  t h i s  

a r e a  i s  e x tre m e ly  r i c h ,  a n d  c o n s i s t s  o f a  m id f l a t  a t  lewfclde, 

w i th  a  na rro w  muddy beach* k t  th e  t im e r  e n d ,  O rane fouM . & 

stm ew hat muddy s a n d ,  n ix e d  w ith  g r a v e l ,,  l y in g  a lan g B ld e  a  

s m a ll  c l u s t e r  o f  m angroves.  I n  a l l  tis ree  B ain  a r e a s ,  Orans 

fo u n d  a n  in te r m in g l in g  o f a p e a ie s *  b u t  I n  any  g iv e n  M-ea one 

sp ec ie s  g e n e r a l ly  we# dominant, With s  second s p e c ie s  p l e n t i f u l  

e e t s r e ,  and  som etim es a  t h i r d  s p e c ie s  i n  s m a ll  num bers, 

c r a n e  a s s e r t s  th a t  In  l e s s  r ic h  a re a s  tioa spec ies  tend to  keep  

separa te  from m e  ano ther, w ith  d e f in ite  boundaries to  th e ir  

c o lo n ise . The f i f t e e n  spec ies  were fnori. i n  tea?  d if fe re n t 

h a b i ta ts i one was l im ite d  to  mud amongst " W * " . ,  and I t  
was a t  l e a s t  p a r t ly  shaded; two ofcher?were a lso  found in  th is  

h a b i ta t ,  b u t of th ese  one liv e d  *1*0 <m mud among# unshadSd

aty*



a a ,

a&ti6ro v e  e h o d ta ,  an& th e  o th e r  era unshaded  t i d a l  r o d f l a t s ;  

tw o s p e o ie a  l i w d  « H y  on  th e s e  f l a t s  5 one ap e o ie e  was 

fo u n d  on th e s e  f l a t s  b u t  a l s o  cm mud am ongst unshaded  

mangrove s h o o ts ;  f o u r  9peci.ee l i v e d  on th e  m id f la te  b u t  a l s o  

on p r o t e c t e d  b u t  unshaded  m uddy-sand f l a t s  o r b ea c h e s ; f o u r  

s p e c ie s  l i v e d  w ily  i n  th e  l a t t e r  h a b i ta t*  w h ile  one ap eo iee  

was fo u n d  in  a l l  th e  m ain h a b i ta t s *

Hone o f  th e  s p e c ie s  found  i n  In h ao a  o c c u rs  E®cng 

th o s e  d e s c r ib e d  hy C rane , b u t  some o < sp arieo n e  may b e  drawn* 

The fo l lo w in g  w ere g iv e n  b y  C rane a s  some o f  th e  c r i t e r i a  f o r  

s t r u c t u r a l  s p e c i a l i s a t i o n  i n  V oa; i n c re a s e  i n  th ic k n e s s  

th ro u g h  g r e a t e r  a r c h in g  o f  th e  ca ra p a c e  and  u n d e rp a r t  a j  

S t r a ig h te n in g  o f  th e  o r b i t s ;  d iv e rg e n c e  o f  th e  c a rap ace  s id e s  

p o s t e r i o r l y ,  i n  th e  S a e i f i o  apeo iee*  th e  t r e n d  f o r  th e  mere 

h ig h ly  s p e c i a l i s e d  form e seem s t o  b e  more and  more tow ards 

l i v i n g  i n  p r o t e c t e d ,  muddy-eanlL f l a t s  and  b e a c h e s ,  in s te a d  o f 

i n  t h e  mad am ongst unsh ad ed  mangrove s h o o ts  o r  on t i d a l  

m u d f la t s ,  i f  such  be th e  c a se  f o r  a l l  Oca s p e c i e s ,  th a n  

a t  in h a o a ,  u .  in v e r s e  sh o u ld  be  th e  m ost h ig h ly  s p e c ia l i s e d  

form* s in c e  i t  occu rs  e x c lu s iv e ly  on p ro te c te d  nwddy-sand 

f l a t s , T h is  s p e c i e s ,  how ever, does n o t  s a t i s f y  any  o f  th e  

a b o v e -m en tio n ed  c r i t e r i a .

The s p e c ie s  o f  Oca fou n d  in  a n  e s tu a r y  a n  th e  P a c i f i c  

c o a s t  o f  B1 S a lv a d o r  have  b een  s tu d ie d  by J e t e r s  (1955}*

H e re ,  th e  m u d f la ts  a r e  a p p a re n t ly  s e p a r a te d  from  one 

a n o th e r  by a  la r g e  number o f  sm a ll  c h a n n e ls .  On th e se  

m u d f la t s ,  m a in ly  s h i to p h o r a  s p e c ie s  i s  fo u n d , w i th  fcvicditmia 

s p e c ie s  g row ing  only  on  th e  landw ard  p a r t e ,  w here th e  ground 

i s  b o th  f i n e r  and  d r i e r .  I n  t h i s  mangrove * •* •*»

fo u n d  s e v e r a l  o f  th e  s p e c i e s ,  a l r e a d y  d e s c r ib e d  by  O r# # *  

i n h a b i t i n g  s p e c i f i c  sonefl on th e  m u d f la ts .  i n  9d*e a r e a s ,

" l a w * * " ™  * * * *



w e t t e r  bu.4 .  P e te r s  does n o t  s p e c ify  th e  f a c to r s  

r e s p o n s ib le  f o r  M a l t i n g  a  e p e o le s  t o  a  p a r t i c u l a r  p a r t  

'  o f t h e  E u d f l a t s .  He found to o ,  t h a t  i n  c e r t a in  a re a s  

t o e r e ^ a r e  many s p e c ie s  in te rm in g l in g  w i th  one a n o th e r  

i n  one p a r t i c u l a r  h a b i t a t .

S ym patrlo  s p e c ie s  a r e  th o se  w i th  t h e i r  g eo g ra p h ic a l 

ra n g e s  e i t h e r  c o in c id e n t  o r  o v e rla p p in g . A p p a ren tly  

g e o g ra p h ic  i s o l a t i o n  i s  a  c o n d i t io n  f o r  s p e o la t lc n ,  so  

t h a t  ay m p a tr lo  e p e o ta t ie n  n e v e r  00o u rs  (M s ^ ,1 9 4 t> .

T h u s , i t  w ould seem , t h a t  aym p a trlo  sp e c ie s  m ust have 

o r ig in a t e d  a s  a l l o p a t r l e  s p e c ie s ,  i n  d i f f e r e n t  g e o g ra p h ic a l 

r e g io n s  end  un d e r d i f f e r e n t  c o n d i t io n s  o f  h o t#  environm ent 

h a b i t a t .  I f  any su ch  sp ec ie s - sh o u ld ,U ltim a te ly  become 

a y m p a tr lo , v a r io u s  p o in ts  o f  d l f f e r w o e  c o u ld  occu r In  t h e i r  

e c o lo g ic a l  n ic h e s  (M ayr, 1 9 4 7 ) . & oloe® s tu d y  was mods o f

some o f  t h e  s p e c i a l  l o c a l i t i e s  i n  th e  v a r io u s  Bwawps a t  

In h a e a ,  i n  o rd e r  t o  d e te rm in e  w h eth er o r  n o t  t h i s  concep t 

h o ld s  f o r  t h e  f i v e  Uo& s p e c ie s  fou n d  t h e r e .  ( 1 )  B t I t s  

m ain  h a b i t a t  on th e  open f l a t  Of R egion  A o f  th e  8480 

Swamp, V . i n v e r s a  shows a  c e r t a i n  amount o f  in te rm in g l in g  

w ith - i n d iv id u a l s  o f  t i .  a m u l i p e s .  T h is  f a c t  l a  r a t h e r  a c re  

e v id e n t  d u r in g  neap  t i d e  p e r io d s  a lth o u g h ,  a t  such  tim e s , 

th e  V . In v e r s a  in d iv id u a ls  a r e  c o n c e n tra te d  m a in ly  a round

* .  w w  < f  r —  w w .  w w  . * * *  " W .
A m  W W - "  i m m  m .  W -

m m .  m .  r n m m .  . m r  * .  m -  n m .  m m i A A  w  r m A  

m .  n - A .  —  - 1 *

( u ,

i p i .T O T .  F l s .  1 ) ,  t h .  t b r »  = P « « l~  • « •  ” ■

 ^ ------------------  r .  m n r n u  m .  ^  ^

m m m A A . m  m m .



2 .0 0  YDS. SOUTH IN 
REGION C .SA C O  SWAMP

FIG U R E 4 .



» a b il i ty  Of th is  s
5hla tnteraingllns ef the 

Vi amaatpM  todlvlSuale w ith  tiro pt^aalsUonfl o f the other 

Hires epeciea takes p lace , however  ̂ only * t  the edges or 

th e ir  te r r ito r ie s , ( i l l )  A d iffer en t s ta te  of a ffa ire  

vias aieoovere4 in  the S m th  Swasp, iAuz>e ttiree speoiea oocor 

a  em ail, exposed triangle o f nod on eae bank o f  

i (P I , 3 £ |«  Fi@« 21 . aezre* the larger ! 

o f  U« u p v i l le i  were foand In th e shade beneath V 
trees on toe r ig h t o f the photograph* while i

I s i th  both R, sanulipee and y  
LB, were observed its the aor® exposed area . Away 

frera the tr eeo . ( i r )  At atowt 200 yaffte south i a  Hegiec 0 

of th e Saoo Swaiap, a p&rtioularly ia tero a tln s  e s s ss p le  Of the 

ayap&tsla r e lA tia w h i, botw en ep et iw  le  $33«6toato4 -

t t s ,  4 i  p i .  S 5 >  n $ .  5! n .  5 »  » « “• w .  «=« n .  I .
g^ge* 1 *3 ) ,  u ,  ohliWephthalKBis oaours i»  two p laoea , v idejy  

eep era ted  from one snofchar. She n o rthern  popalstieB  le  emftU 

end ff ln g e e  n o t only <m the y -  ennuUpee pojaOation* bu t uleo 

on »  pop tila tiao  o f  u ,  B rv i l le i i  the Boathern pepulatifB

i s  much l a r g e r ,  aad  ie  iao lsSed  f r o a  a l l  o ther sp ec ies .

V t a r v i l l o i  ooaure a s  th ree i 

ie  th e  em ail, a o r th o m  j 

*eoe6 & po$M laticn i s  & larE®" ■<

w — .  —

on th e  0 .  m w w  t w r w w r »  X—'  “ >• =a e B » 

p c p ti la t im  ooeava fu r th e r  s

i tiM expwa<is wes, ee»«6rd p art »r 6b«
1 tills  pertlnu lar »i»oi«a«

i beati>« 3

i  w iti i  y *

uhloh

i th e  tre e s *



T H E  N O R TH ERN  OPEN FLAT 
OF THE SOUTH SWAMP

S O fiti-  v * v •
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an d  in te rm in g le d  w ith  th e  a a ln  p o p u la tio n  o f e „  am allpS B *

A eeoond  b re e d in g  populsfclon  v&e  fotm d f u r th e r  s o u th , 

f r t o n t o s  on, th e  p o p u la t io n  o f  y .  u r v l l l e i  n e w  th e  p a th ,  

v h l l e  a  t o l r a ,  n o n -'b rse iling  p o p u la t io n  Mae fo u n d , l a t e r -  

s in g le d  w i th  D. u r v i i l e i  a t  th e  s o u th e rn  end. o f th e  l o o s l i t y *

(v )  The n o rth e rn  p a r t  o f  th e  a  o a th  Stamp ( t e x t  -  f i g .  5 f VI* K L  

f ig s *  1-35  end. P I .  2 % ,  F ig s .  1-3} shows Bose ejT apatrio  

re la t ic s iB h ip e  b e tw een  th r e e  B p eo iea . u ,  o h lo re ^ tth s lm u e  

00o u rs  a s  a  s m a ll  p o p u la t io n  s c a t t e r e d  among#& th e  R hlaophora. 

t r e e s  a t  th e  so u th e rn  a a r e in  o f  th e  open f l a t  and  in te w p e r s e d  

v i t k  liadL v ld tta le  o f U . a z m u llp e e , ‘ U , l a ^ r s a  00o u rs  a s  »  

s m a ll  p o p u la t io n  tow ards th e  n o r th  o f  th e  open f l a t #  in fc sr- 

a in g le d  w i th  i n d iv id u a ls  of, U . w w m lipea a t  ih e  m a rg in s  o f  

i t s  t e r r i t o r y ,  A l a r g e r  p o p u la t io n ,  a l i o  o f V . t iv p e rse , was 

fo u n d  a t  "tha aouth-VBB-t o f th e  open f l a t ,  o o n o e a tra te d  I n  an

a r e a  su rro u n d e d  b y  0 ,  a t in a lip e e  in d iv id u a ls  t  some o f  w hich  

w ere a g a in  in te rm in g l in g  a t  th e  edges o f th e  D . t o t e r a a  

t e r f i t c r y ,
t h e  r e l a t i o n s h i p s  e x i s t i n g  "between th e  ep e o i^ s  I n d io a te  

t h a t  e a o b  s p e o ie e ,  w ith  th e  e x c e p t io n  o f  &* a a a u l ip e s ,  h a s  I t s  

cm  p a r t i c u l a r  eo o lo g lo eJ . n i c h e .  The s S je o t l s ^  a f * p a i- iio B la r  

h a b i t a t  i e  ao n tro U e d ; %  auofa, f a o W a  a #  W  a o i s t o s s

Stift B haae , t h e  n a tu r e  o f  th e  mud, a n a  th e  p e r io d ic i t y  o f  th e  

t i d e s ,  tine l o c a l i t y  may c o n ta in  s e v e ra l  n ic h e s ,  so  t h a t  to e  

feD dlna-groundB  o f  v a r io u s  sp e o ie e  s a y  « W rla p  s l ig h t ly *  

T h e r e c .r o ,  a  o e r t a i n  d e g re e  #  * « - «  * * * * * * *

«  a if f e r e n fe  s p e o ie e  m ,  tie  fou n d  w ith in  »  W ^ c U l a r  U M H r *

^  d is ta n c e  t r a i l s *  *  th e  la rv a l  forms of in  

th e ir  spread  from one p lso e  to  p o th e r  s re  n o t M *  **« 

reoent discovery o f a  mmtier of » w  Ooa flol<m l« f W ,  

b w e v e r ,  m  c m u  p e $ 9 W lt  “  ^

2 V  ...



( I )  m  t t  w m  fo u n d  t .h a t th e  o hanae i i n  the  s l e p h m t  

le ia n d  Swamp h a d  h e e n  milted tap. The swam? ww g r?  and

oobtained only a few stunted Avloennla aM Csnteps trees , 

end there were absolutely no Boa Individuals present. By 

1955* the ohazmel had reopened, and there was a  thiofc

• growth of Avlearmla and Cerlope bordering co the etumnel, 

Soattered amongst the Avloennia r o o ts , fa ir  numbers of U» 

annrlipes were found. The only possib le • method by which 

eticti-a oolony oould have been established  was by way of a 

migration o f la rv a l forms, across the eea from Inhaoa le la it l,

( I I )  The e m a il  p o p u la t io n  o f U. e h lo ro p h th a ls u s r  fcu n d  • 

(h irin g  Hay 1955 a t  th e  so u th e rn  end  o f th e  open f l a t ;  o f  th e  

S o u th  Swamp, may have  o r ig in a t e d  from  a  few in d iv id m a le , th e  

r e l l o s  o f  a  p re v io u s  p o p u la t i tm . The on ly  o th e r  way in  

w h ich  6tt oh  a  c o lo n y  c o u ld  h av e  a r i s e n ,  was &fi th e  r e s u l t  of 

ah  i n f lu x  o f  l a r v a l  form a fro m  a n o th e r  swamp* p ro b a b ly  th e  

Saco  Swamp, due t o  t h e  t r a n s p o r t i n g  a e t i o n  o f  th e  t i d e s .

0ob c ra b s  f e e d  on th e  o rg a n ic  d e b r i s  w hich i s  l e f t  l i t  

t h e  w ake o f  th e  r e c e d in g  t i d e .  W ith  th e  a t o  « f  b in c a u la ra ,  

th e  f e a d in e - 'u a b i t^  o f  e eay  Uea in ? .iy id s» l*  o f  t h e  ‘vut%a&

- - B peoloa w e re  c lo s e ly  exam ined .

1 6 ,  o e n e r v a t lm a  o r  S o l .  B » o lM  » « •  m * M

, m  . M e n ,  » t  t w  s e e .  B « « T . a n - to s  r e e d to s ,  S »  tU H m  w *  

m a y  t h e i r  r a t h e r  " .p e o a e d ' m ino r o h e l lp M , th e  n e j e r  e h e l lp e l  

le to g  h e n  a t  r e e l ,  A m a t u r e  o f  een d  o r e l  » > «

W « " .

m e —



r
u n t i l *  a f t e r  t h e  s a e t l c a t l a a  o r  e w a r a i  s u ti i  m oBtM ua^.ftnoaSi 

Bsnd end  o th e r  r e j e o t e d  m t e i t e l  h a s  c o l le c te d  t o  team a  

r o u iy lls h  p e l l e t  s h ld h  hfinge from  th e  lo w er edge o f  th e  a e d t iu  

t o e  p e l l e t  a a y  e i t h e r  be s o  m o is t t h a t  I t  d ro p s  t o  th e  g roand  

B tito aa tlo & lly #  o r ,  I f  i t  l a  o f  a  m are s o l i d  ty p e*  th e  e l s e  o f  

th e  m in o r c h e l lp e d  i s  n e e d  t o  r e a o r e  i t  f o r c ib ly  and  p la c e -  i t -  

on t h e  g ro u n d , 'U B ually  j a e t  i n  f r o n t  o f  th e  c r a b ,  t o e  fem ale  

c r a b s  d i f f e r  from  th e  m a le s  f o r ,  p o s se so in g  two s m a l l  o h e l ip e to  

r a t h e r  Hum a  l a r g e  and, a  s m a l l ,  th e y  e r e  a b le  t o  u s e  t h e i r  

e h e lip e d e  a  o re  o r  l e a s  a l t e r n a t e l y ,  t o  o rd e r  t o  scoop  up  sod* 

from  t h e  g ro u n d . As p e t e r s  (1955) h a s  p o in te d  ou t*  th e r e  i s  

n e  c o r r e l a t i o n  be tw een  th e  l e f t  a n d  r i g h t  d h e lip e d s  o f  th e  

fem a le  d u r in g  th e  f e e f lln g -p ro e e a e ,  b u t  th e  tw o o lax a  u s u a l ly  

a l t e r n a t e  r a p i d l y ,  e n d  th e  r e s u l t i n g  p e l l e t s ,  i f  th e y  d o  n o t 

t a l l  t o  t h e  g ro u n d  o f  t h e i r  own a c c o rd ,  a r e  removed by  one o r 

o th e r ,  e r  b y  b o t h  o f  th e  c la w s .  to e  a c tu a l  p ro c e s s  o f  

B a s t i e a t i o n  b y  to e  ao= athparte  am i tb s  method w hereby to e  apafi 

is s i f t e d  o u t  a r e  v a ry  d i f f i c u l t  t o  o b se rv e , e s p e c i a l ly  s in e s  

to e  w hole  p ro c e d u re  o c c u p ie s  a  v e ry  s h o r t  p e r io d  e t  tim e .

y ,  a a n a l ip e s  in d iv id u a ls  sp en d  s u c h  tim e  s » t  o f  t h e i r  

to r ro w e , f e e d in g  b u s i ly  so d  a lm o s t e c n t lm e a ia ly .  The p e l l e t#  

form ed a r e  u s u a l l y  o f  a  heaogeneixiB t e x t u r e ,  and  t i » S r  deff^se. 

Of w etnoae o r  d ry n e s s  d epends m  th e  s t a t e  o f  to® p a r t i c u l a r  

" feea tn g ^ src im a  m  V to c b  t h e y  o c c u r .  I t  v*& ***** Vm% 9*ob

w t  « . »  n o w  u * u e  ** » “  » « * * » « “  « • »  “ ra le 3 S

« a  «■ T t i to t s ,  l . « M «  « • »  M « W r m .,  M  <**<»• M

f
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r
aaaa o f  p a l l e t s  e u r ro u a d io e  fiba e tt to e n w  %o e a c h  t u r r w ,

r e p r e s e n t  t h e  p a th s  t y  w hich  th e  i x d W d a a i  e iS b w  l e f t  o r  

r e ta m e f i  t o  M e  b u n - w .  Ib e s e  p a th s  a s *  r e s i n  i s  o e n t o f

to a  la n g lW W a * !  r s t / s  o r  u b ia h  V erney  ( ^ 30)  flM erAbes

ee r a d l a t l n e  f r e e  th e  la i r r e tB  os' t h e  y e s  e p e e le e  o f  BbSatU ,

A t th e * 9 e iith  o w ste ln  U . a a n u lip a a  In d iv id u a ls

v e re  s e e n  f e e d in g  n e a r  tiae  t iu m n e l.  They a p p e s re a  t o  ba»e 

t i j f f l a t t i y r  i n  r o a a ln in s  e n d b e 'e d  o s  one e p o t i r t iU s t  teeaiH g* 

f o r  t h e  s t f t  »bjb v e ry  w et a n d  a lip p e e y .  A g a in  a n a  a g a in p 

th e y  vou3A a t r o to h  t h e i r  a a b a l a to r i0B t o  6he f u t i e e i  e x te n t ,  

anfl $b en  eQ aden ly  n e M  th e n  a g a in ,  s o  t h a t  tiieii*  tossSies n e a r ly  

r e s t e d  o n  th e  gpm w a, $M b ao rea ien t v a s  f e e t  and  rh jrth a ie*  

g iv in g  t h e  U sp reea lo n  t h a t  th e  o rab s  w ere "boanoing" y p  asfl 

Sown# w h ile  o a n tlm iin g  to  te e d ,

t o  th e  ppsn p s te h  Of to e  8cm 6b toiaap# aevearai G, 

j to r s i l ip a a  i n d iv ia u a ls  w ere ebsesnreS, p a r t l y  iHBSraeti l a  

» t» a a in g  w a te r  l e f t  from  th e  p ra v io a a  s p r in g  h * £ t« 8 e «

3b8 o r a t a  a p p e a re a  t e  be d r in k in g ,  f o r  th e  M a l l  o b s llp a f is  

s e r e  b e in g  oaefl t s  a@«M9  e a t e r  r a t h e r  them  s a d  i n t o  th e  eatttii*  

th W  t i r in k ln s - s r e c e e B  * th e  teovemeata d£ V h lti i  e r e  e a e e n t ia i iy  

%o th o s e  s o e a s l l y  M s a a l a t e s  K il&  f a e a w g ,  u a s  B ia s  

i n *  t m  t o a iv s e M to  t o  a »  s a s i i i u a  ®"»W» ” *

sto» th e  s f i ly  epeel@ a e w  efctaervea t i r la M n s .  

n .  liCTnwut s t t l e e  DM te m ie *  to v e  »  W tW *  of 

• e i m t i i U y  u m l l w  to  t h a t  O beeryea t o  11. » n » a«U *» . . »  

" M U # "

te e  » „ 1 1  toellpedB  =r t i »  f — K .  »w *“  to  M  ro w  

a w  m .

tolaai sjboSmi exempt, ”• ■w*""1*'
eo v eaen ta  tn v o lv a d  i n  th e  fe e f l ia a

^  r -  — « ^  

o w u m *  ^  - T  W " ,

-mertirm^, the

t o f U* y iw ra e  ^ re  w y  W tit

L -  >■

*hieh s r e  more 1
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th e  t o d y .  D uring  f e e d in g ,  in d iv id u a ls  o f  t h i s  s p e o ie s  

w ere f r e q u e n t ly  se e #  open ing  th e  o W a  o f  t h e i r  sm a ll 

t ih e lip e d e  to  th e  v e ry  f u l l e s t  e x te n t  b e fo re  p re s s in g  th en  

i n t o  th e  mad and  f i n a l l y  d raw ing  th e  two p a r t s  o f  th e  elaw 

to g e th e r  a g a in .  i n  t h i s  w ay, th e  c ra b  scoops u p  q u a n t i t i e s  

o f  nud. w h ich  a r e  conveyed to  tb s  s o u th  a s  u s u a l .  As a  r e s u l t  

o f  t h i s  m ethod  o f  o b ta in in g  t a i l ,  d e e p , s h a r p ,  s h o r t  s c ra p e -  

m a rk s , c h a r a c t e r i s t i c  o f  t h i s  s p e c i e s ,  may b e  fou n d  co v e rin g  

th e  g ro u n d  a r e a s  w here fe e d in g  h as  ta k e n  p la c e *  By nsaafi 

o f  t h e i r  s m a l l  0h e l ip a d s ,  y .  i n v e r s a  in d iv id u a ls  can  be se e n  

t o  p i c k  a n d  choose th e  f o o d - p a r t lo le s  from  th e  mud to  a  f a r  

g r e a t e r  e x t e n t  th a n  was s e e n  i n  any  o th e r  epeolee*  unwanted 

p a r t i c l e s  a r e  s im p ly  d e p o s i te d  on th e  ground b y  th e  Sm all 

e h e l ip s d ,  b e f o r e  th e y  c a n  g e t  a s  f a r  a s  W  m on th . W iring  

f e e d in g ,  fe m a le  c ra b s  g e n e r a l ly  a l t e r n a t e  t h e i r  r i g h t  and  

l e f t  e b e l ip e d s ,  i n  o rd e r  t o  s c r a p e  u p  mud. from  th e  ground 

a nd  convey i t  t o  th e  m o u th . Sow and  th e n ,  however* a  

fe m a le  c r a b  was s e e n  t o  u se  o n ly  one o f  h ep  o h e llp ed e  f o r  

• c r a p in g  u p  th e  «ud n h t i e ,  « * * * »  o th e r ,  she rem o re l th e  

p e l l e t s  from  h e r  m outh, so  t h a t  a  sm a ll  h a sp  o f  p e l l e t s  was 

f e r r e d  on th e  s id e  o f  th e  l a t t e r  o b e lip e d ,  U. h w e r ta  

i n t t v i t o e l B  a r e  d e f i n i t e l y  f a t h e r  l e t b s r g l o  sm l t e a l  t o  move 

s p e n t  v e ry  l i t t l e ,  a lth o u g h  th e y  n ay  w a i t  a  d i s ta n c e  o r more 

them yard# fr. ihelr PtrfOes - a g— t -  Wat—  
t h a t  u s u a l ly  a s e o c ia ta d  w i th  e ,  a m m l ip e . .  I n d l f id u a le  o f

h N h ^ » e ^ ^ ^ W t * . ^ - d w a . f - f —

s e t t l e  down i n  a  t m ,  " o ro u A in g "  p o s i t i o n ,  w ith  t h e i r  

^ l a t ^ i -  n . , .  w r —

«  ^ 1 1 " .  ^

ml*,. __*d^e. * * * » " "
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? c s j re d 's s t lc n  o f  p e l l o t a  o f  u* 

op « te  s sn o r#  s p s a  f i a t  o f  SsgSsn  A e f  tb s  Saco  g ra s p ,  i t  

s a s  o 'bBopraa t h a t  -tesy c s e e i s t a a  ®f a  e-m s « f  a t i t& y ,  "black 

azod, sa m sa fld a d  by  a  s in g  o f  S fy  maa& i t  i s  o f  i n t e r e s t  

to  suste  t h e t  % a  0 . a z m a llp e s  p a l l e t s  fosm d i n  th e  e a rn  

a re a  a s  th o s e  o f  U, iw r e r s a ,  r a r e  a l e e  r a t h e r  o r a l  i n  shape 

end o f  th e  erase co m p o s itio n  a s  th e  0 . te rn sre a  p e l l e t a ,  e l t b o c ^ i  

tirey  v a ts  s m a l l e r ,  a n d  f a r  m are p l e n t i f u l .

The f e c d i s g - t e h i t s  o f  b o th  aex ee  o f  

; w ere exam ined a t  tb e  s a o o  and  M ain land  ssaape*

I n  m  t a i l  d i d  t h e i r  h a b i t s  d i f f e r  a lg n i f io a G t ly  from  

o f  0 .  a m a l i p e s .  0.  o b lo ro p t ts ls a a s ,  b o s e w r ,  d e e s  

roam  v a iy  f a r  f ro m  i t s  b u m n r  t o  f e e d .  The p e l l e t s  

f o a s e d  a r e  homage neo n s i n  te x tc ire .

Ones a g a in ,  th e  jaetood  o f  fe e d in g  o f  b o th  

, o r  t h i s  s p e c i e s  a p p e a re d  to  h e  an a h  th a  B sro  a s  t h a t  

I f o r  S . a n n n lip a e .  L ik e  0 ,  i n r a r s a ,  th a  two m a l l  

d h e l ip a d s  o f  t h e  fe m a le  a n d  th e  reU$@r e h e l ip e d  o f  th e  m ale 

r a t t e r  r e U -d e v e lo p e d  a i d  r s z y  f l e x i b l e .  So  fo o d -

p e l l e t s  w ere s e e n  i n  th e  fe e d in g -g ro o n d a  o f  0 .  a s r i o n i a ,  fine 

’ t o  th a  r a t e r s '  s t a t e  o f  th e  mad i n  w hich  th e y  l l t a .

The f w d i n e - h a b i t ,  o f  b o th  w w  6 f  t h i a  

is e r r a f i ,  a n d  a g a in  t h e i r  m ethod o f  

M d no*  a p p e a r  t o  r a r y  I n  i t s  e s s e n t i a l s  fro m  t h a t  

t o r  t t a  o t t e r  8 j» c l« s .  IM  I B O l r t t e o l .  t e n  W t o  « M -  

— I t e r  O t e l l t e t e ,  r W t e  M .  — r t e o l — «  " «

 w— «"k——
o M te  t e .  w r t e W  o f  m. . t e d U t e .

m s  D, obloroptM l*® , e »  »■ ””

th eir  borrows  i n  order to  feed*

i  t o  m t  r * t e r  t o  t o r r  t o  P " '
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d e s c r ib e d  by  Crane. <.1941) f o r  th a  ep ee lea  a t  P tm aa^, oir by 

p e a re a  (19 1 2 ) f o r  o th e r  A ae rlo an  ep eo iea  and  f o r  tW  tie s  

e ra b s  o f  M an ila  Bay in  t h e  y h l l ip p ln a e .  i t ,  i a  im p o rta n t 

t o  n o te  t h a t  none o f  to e  Inhaoa  ep cd iee  a p p e a rs  t o  so av en g e , 

f lltho tigh j on  one QooB.6i.on, a  U . a n n u lip e a  in d iv id u a l  wae se e n  

d rs g g in s  a  f n i r l y  l a r g e ,  dead  ebrim p tow ards h ie  btwrews 

w hether o r  nob  I t  *afi in te n d e d  f o r  e a t in g  v a e  n e v e r  e s ta b l ie h S d ,  

Verwey <1930) d ieaueaeB  th e  f e e d in g  p ro a e s s  o f  th e  B a tav ian  

ties a p e a i s s  i n  e l& b o ra ta  d e t a i l ,  e v e s  t o  th e  e x te n t  o f 

d e e a r i t i ln s  th e  in d iv id u a l-  p o le  p la y e d  by c e r t a i n  o f  t i »  

t io u th p a r ta .  O eaae (1 9 4 1 ) .  on  th e  o th e r  hand* f in d e  th e  

a c t io n s  o f  th e  u e u th p a r ts  d i f f i o Q l t  t o  u n f lf l ra W d , and  aha 

i a  .̂3 a e a n a  exure o f th e  s e tu a l  method by w hich th e  s i f t i n g  

o a t  e f  th e  a and  l a  a c h ie v e d ,  i e t e r f i  (1955) e l - t ie e  t h a t  very , 

o f te n  t h e  i n t e e t i r i a l  o a n a l o f  a  Ooa in d iv id u a l  i s  b i l l e d  u i t h  

t ie d is e n t ,  and  he a s e a r t a ,  t h e r e f o r e ,  t h a t  t h e  a i f t i n e  <*& &  

earsfl i s  p e rfo rm ed  t y  th e  atcm aob n U l .  ®ho y a a u l t in a  

s s n d - p e l i e t a ,  w h ich  th e  em a il o h a iip e a e  rma&> a t*  ” =* 617871 
o a t  th r o a s h  th e  mcxith W  r a t h e r  t h r O r #  th e  a*iSB, opening on 

W M t w o .  m u  .  u .

, Hf  U k W >  0P .61M  O f D »«  » « a d  « —  t »  tM M S t o  * * *  u “

. f w w  u  P M * " " *  *  * "  W W * " ,  "

: - i d  > « A  M o d m l a l W  m W l c r t y  “ > " "  l * l l e ®  to < t o i t = «  

i J w  W  W  w w —  W  * *  W l A W

, 3 *  ^  W d .  «  " M  w
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observed, t h a t ,  tm d e r  l a b o r a to r y  a o n d ltlo n f l,  in d iv t iu a l e  

r e p r e s e n t a t i v e  o f  a l l  th e  f i v e  a p a e le s  rem itined  ondorgroand  

t o  t h e i r  \bu rrcw s when t t o  and: had  d r ie d  o u t .  Many oraba 

o f a l l  t h e  a p e c ie s  em erged a f t e r  to e  mud had  b e e n  o a te r a te d ,  

a n d , a t  auoh  t lm e e ,  th e y  ap p ea red  t o  be  v e ry  a c t i v e  -in d eed . 

Shey f e d  b u e U y ,  atid e a se  w ere even  Wading i n  p o d s  o f  w a te r .  

AB was t o  b e  e x p e c te d  from  t h e i r  norm al h a b i t a t s  t o  th e  

f i e l d ,  t ) .  o a r io n la  and  u .  a f v i l l e i  p r e f e r r e d  t h e i r  aud  to  

b e  k e p t  v e ry  m o is t  a n d , tin d e r such  c o n d i t io n s ,  t h e i r  fe e d in g  

H as m ax im al. Beoauee o f  to e  r a t h e r  d ry  s t a t e  o f  th e  feeding*- 

g ro u n d s o f  0 . in v e ra a  and c e r t a in  o f  th e  0 .  •a im u llp - 

h a b i t a t s ,  t h e r e  i s  a  e o a ro i ty  o f  o rg a n ic  sed im en t s u i t a b l e  

f o r  f e e d in g ,  and h en ce  to e  i i t i i v id a e l e  l i v i n g  i n  th e s e  a r e a s  

a r e  made t o  w ander f a r t h e r  from  t h e i r  burrow s th a n  I s  u s u a l ly  

a a s c o i a t e a  w i th  Ooa to d iv id n a la .

• S in c e  Ooa i s  a  d a y -fo e d e r ,-  v e ry  few  in d iv id u a ls  o f 

eap a t  to e  s p e c ie s  a r e  t o  be  s e e n  a t  d u sk , to t®  s  l i t t l e  

a f t e r  s u n r i s e  u n t i l  th e  e a r l y  a f te rn o o n ,  m ost o f  to e  f e e d in g  

ta k e s  p l a c e .  An a n a ly s i s  h a s  been  made o f  to e - t im e s  of 

fe e d in g  oV to e  f i v e  s p e c ie s ,  a  d i s c u s s io n  o f  w hich  fo llo w s ,

( a )  P t i r a t ie n  ftpd  P e r lo d jp l tv  Of to e d jq g .

The t i d e s  a t  D elegoa Bay e r e  s e m l-d iu ra a l ,  w ith  each  

h i s h t l d e  b e in g  30-60 m in tites  l a t e r  th a n  th e  p re v io u s  m e ,  

d o n s e q u e n tiy ,  even  th o s e  a r e a s  w hieh  a r e  f lo o d e d  d a i l y  have 

A lo w tld e  p e r io d ,  an d  a r e  ex p o sed  a t  l e a s t  once d a r in g  

l e x l i m ,  AB a n  i l l u s t r a t i o n  o f  t i d a l  v a r i a t i o n ,  th e  two

W W .  W  M M

A O ,  w »  M W "  I W A I W  W  &

to v e a U g a t-e d  o e r t s l n  awaapa i n  B ataT la  a”4  fm m S th
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bave a n  a v e ra g e  d iu r n a l  am p litu d e  o f  l 4a o  a . ,  i n

t a t s  r e g io n ,  a p p a r e n t ly ,  th e  t i d e  wse e a r l i e r  e v e ry  d ay , 

bo t h a t  f o r  o n ly  a b o u t h a l f  t h e  y e a r  d id  lo w tid e  o c c u r 

d u r in g  th e  d a y tim e , I n  t h i s  way e x p o sin g  th e  mud f o r  

f e e d in g .

a l th o u g h  Uoa ind iv ld K a lB  can  f e e d  d a i ly  i n  th e  

Irihaoa awampa, th e  e o to a l  p e r io d  o f  fe e d in g  v a r ie s  from  

d ay  t o  d a y , som etim es e x te n d in g  from  th e  e a r ly  m orning 

to  t h e  a f te r n o o n ,  a t  o th e r  tim es  l im i te d  t o  th e  m onting , 

o r  t o  t h e  a fte rn o o n *  On th e  a v e rag e  two s p r in g  t i d e s  

O ccur p e r  m o n th , and  o n ly  d u r in g  th e s e  p e r io d s  a r e  th e  

h ig h - ly in g  p a r t s  o f  swamps f lo o d e d ,  i n  #ome a r e a s  f o r  

t h r e e  d a y s  o n ly  d u r in g  e a c h  s p r in g  t i d e ,  i n  o th e r s  f o r  

s e v e n  t o  s i g h t  d a y s . Some p a r te  a r e  re a c h e d  b y  th e  

h ig h e s t  t l d e e  o n ly  tmee i n  a  m onth.

The c o n d i t io n s  o f  f lo o d in g  s a d  th e  d e p o s i t in g  o f 

t o e d ,  h ow ever, v a ry  f o r  t h e  d i f f e r e n t  apSolaS  a s  a  r e s u l t  

o f  t h e i r  oooupying  su ch  d iv e r s e  h a b i t a t s ,  

ir. ^ « . v i = a a . I n  t h e  d i f f e r e n t  sw w p e , t h i a  e p e s ie s  was 

fou n d  i n h a b i t i n g  c e r t a i n  l o c a l i t i e s ,  s t a e  o f w hloh a r e  

f lo o d e d  d a i l y ,  w h ile  o th e r s  a r e  f lo o d e d ,  a t  th e  m oat, on ly  

d u r in g  th r e e  d ay s  i n  a  m onth , aome o f  th e  m ea t im p o rta n t 

h a b i t a t s  a r e  t h e  f C l o s i n g ,  t h e  oondifclona S e s o n W  b e in g  

th o s e  f o r  th e  y e a r s  1954 and  1955*

( I )  I n  th e  Horth and the Mainlend. Swains, the in laaa  

m argins are  occupied by « .  enw iU pee, thaae hab itaM  being

w r to s  tw e e ,  1 , . .  40.106 »*<■ P«4«4*. W t a m *  

elg tit t o  looo teao  asye poo aoatO. fet  W at 5 sp t of tbS

th e  w hole o f  th e  eveop beoauBOj e h o i ld  th e  o u t e r  m o a e

3 S / . . .



Of th e  avemp* l a  th e  I te lftlan d  Swamp, th e  o u te r  f r in g e  

haa  a  w e t te r  b la c k  o u d , aeS  th e  s p a r s e  tr, annul ip e s  

p o p u la t io n /fo u n d  h e re  eeem t o  feed, i n  th e  same a re a s  d u r in g  

th e  p e r io d  betw een  f lo o d in g .  I n  any case,- th e  in d iv id u a ls  

a r e  n e v e r  fou n d  l a  th e  b la o k  mud o f th o  in n e r  p a r t s  o f  th e  

swamp w here B h lso p h o ra  grow s, and th u s  th e y  do n o t eeem to  

m ig ra te  i n  t h i s  l o c a l i t y .

I l l )  l a  th e  S o u th  Swamp, th e  n o r th e rn  open f l a t  o f  d a rk  

muddy s a n d ,  b o rd e re d  on th e  so u th  by  R h izophors and C a r l  ope 

On p a tc h e s  Of hlsdLok mud, i e  f lo o d e d  tw ic e  m onthly f o r  

p e r io d s  v a ry in g  from  th re e  to  seven  d a y s , th e  l a t t e r  p e r io d  

b e in g  th e  more common. I n  t h i s  a r e a ,  d u r in g  a  p e r io d  i n  

w h ich  th e  h ig h t id e  l e v e l  was f a l l i n g  a t  th e  r a t e  o f ab o u t 

0 ,1 6  m. p e r  d a y , many in d iv id u a ls  o f  V. ah n u lip e e  seem ed 

t o  b e  fo l lo w in g  th e  r e c e d in g  h ig h t id e  l i n e  southw ards 

i n .  5  , F ig .  41 n .  m -  3 ) .  a l th m g h  f a i r  numM m 

F e re  B U11 round  a t  th e  n o rth e rn m o s t end  o f t h i s  open f l a t ,  

w h ich  h a d  r e c e iv e d  no f lo o a w a te r .  . One p a r t i c u l a r  

m o m ln s ,  how ever, th e s e  Individual, w ere fou n d  i n  t h e i r  

b u rro w s a b o u t two hours  a f t e r  h ig h t id e ,  w h ile  th e  c ra b s  

f u r t h e r  s o u th ,  on th e  r e c e n t ly  f lo o d e d  b u s , w ere busy 

f e e d in g ,  F o r th  o f t h i s  open f l a t ,  th e  l a s t  200 y a rd s  o f 

swamp a r e  fo u n tu w lth  some A v io en n la  b u t  m ain ly  R hlzophora 

t r e e s i  t h i s  a r e a  can  be  f lo o d e d ,  a t  m ee t, on ly  once s m t h l y  

f o r  p e r io d s  a v e ra g in g  from  th r e e  t o  f i v e  d a y s . O ld m « W  

g rounds w ere o b served  »  t h i s  a r e a  a n d , co n een u en tly ,  when 

u .  U d ^ u n .  lw ^  r e e ^ M  « - % * » « ' ,  « *  .M M

this a a * . * -  «  — P ™ '
P h . * *  ( .  m w  t h U  W  — » f
f lo o d w a te r  f o r  a  p e r io d  o f  tw o m onth , was d o u b tfu l ,  fh e  

V lW W W d  .  t w  M W V  w * .  IM
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n eap  t i d e  p e r io d .  U* an ra illp e s  In d lv id u a lB  w ere seen  

sieving from  th e  norfchem m oat a r e a ,  v h lo h  had  re c e iv e d  a 

s p r in g  h lg b t i a e  tw e lv e  d ay s  p re v io u s ly ,  I n to  th e  a r e a  o f 

B ta M ltts  ^e-teT ( S i*  P ig *  2 ) ,

( i l l )  R eg io n  0 o f th e  S aco  S esap  t a  f lo o d e d  d a l ly  

th ro u g h o u t t h e  y e a r ,  becau se  even  th e  leg is t  h lg h t ld e e  

co v e t th e  f r i n g e  o f  A v lcen n ia  r o o t s « The l a r g e  p o p u la tio n s  

o f U* a n n u l lp e s  l i v i n g  i n  to l a  r e g io n  w e t  co n seq u en tly  have 

a  r e g u la r  S a l ly  f e e d in g -p e r io d *  th e  optimum h o u rs  b f  w hich 

v a ry  w ith  th e  s h i f t i n g  o f  th e  t i d e .  l i t  t h i s  a rea#  

I n d iv id u a ls  w ere o b se rv ed  f e e d in g  u n d e r  va ry  v e t  c o n d i t io n s » 

R eg ion  B o f  th e  Saoo Swamp h as  i t s  s a i n  p o p u la tio n  on th e  

pathw ay b o rd e r in g  th e  w e s te rn  m arg in i T h is  p a th  i s  

r e g u l a r l y  f lo o d e d  b y  s p r in g  t i d e s  and  i s  th e r e f o r e  covered, 

b y  w a te r  f o r  a t  l e a s t  two p e r io d s  p e r  month* each  p e r io d  

o f te n  e x te n d in g  over e ig h t  dayS< D uring  p e r io d s  o f  -^sp 

t i a Q j  th e  v e ry  dense  p o p u la t io n  a t  th e  n o r th e rn  end of th e  

p a th  c o u ld  m ig ra te  ro u n d  th e  A v lcen n ia  t r e e s  to  th e  u p p e r 

e n d  o f R eg ion  0 ,  s o  ae t o  e x te n d  t h e i r  fe e d in g -g ro u n d e  to  

f lo o d e d  a r e a s ,  The p o p u la t io n  l i v i n g  more tow ards th e  

a o u th ,  how ever# w culd n o t  h e  a b le  t o  m ig ra te  i n t o  th e  b la c k  

m td a lo n g s id e  t h e i r  h a b i t a t  a n d  w ou ld , t h e r e f o r e ,  have to  

rem a in  t o  t h e i r  o ld  h a b i t a t  d u r in g  p e r io d s  o f  neap  t i d e ,

IB  t h i s  a re a *  ft m a i l e r  nufflW o f  in d lv id u a ie  w r e  observed  

f e e d in g  d u r in g  auch  a  p e r io d  th a n  d u r in g  p e r io d s  o f  s p r in g  

t i d e ,  F o r exam ple, on th e  25t h  F eb ru a ry  1955* l a r g e  m iobers 

of th e s e  c r a b s  were fe e d in g  even  a t  3 p**» d u rin g  ft p e r io d  

o f  s p r in g  t id e *  w h ile  on th e  3 0 th  A p r i l ,  th e  f m r t h  day o f  

a  n e a p  t i d e  p e r io d ,  W  #*** In d iv id u a ls  Observed 

fe e & W ; e w n  a t  10  »  th W  ^ T *  ^  m w bers  W  « » «

fe ed l'n g  a t  th e  w ater^edge ., a t  th e  v p p *  and  a e s i0 j l  °*

The open f la t  a t  toe southern Md Region A of Ww Sao»

5 ^  ...
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Swamp I s  a l s o  flooded . B em i-acn th ly  f o r  p e r io d s  v a ry in g  

from  th r e e  t o  e ig h t  dev  a * D uring  Borne o f  th e s e  p e r io d s  t 

o r  p a r t s  t h e r e o f ,  th e  h lg h t ld e  mark does h o t r e a c h  th e  

pa thw ay , w h leh  b o rd e rs  if te  w e s te rn  m arg in  o f  th e  swamp, 

b tit s to p s  h a lfw a y  a c ro s s  th e  f l a t ,  The c ra b s  w hich  rem ain 

i n  t h i s  d r i e r ,  landw ard  a r e a  th ro u g h o u t such  p e r io d s ,  m ast 

come o u t t o  f e e d  d u r in g  th e  e a r ly  m orning , and  th e r e  a re  

l a r g e  num bers o f  p e l l e t s  c o v e r in g  th e  s u r f a c e  o f  th e  ground , 

a l th o u g h  by  11 a , a ,  ao& t in d iv id u a ls  w are found  t o  have  

r e - e n t e r e d  t h e i r  b u rro w s, i t  su c h  t im e s ,  how ever, la r g e r  

numbers o f  c ra b s  w ere found  fe e d in g  on th e  m o is te r  p a r t  o f  

th e  open f l a t ,  n e a r e r  th e  f r i n g e  o f  Q e rto p s . D uring  p e r id d s  

Of neap  t i d e ,  when no  flo o d w a te r  r e a c h e s  th e  open f i a t ,  very, 

few  c ra b s  w ere se e n  fe e d in g  i n  th e  h o t t e r  p a r t  e f  th e  day , 

T h ere  w ere some f e e d in g  i n  th e  sh a d e , how ever, e s p e c ia l ly  

u n d e r  th e  few  s m a lle r  A v io en n ia  t r e e s . A e t o i l a r  c u r ta i l in g ,  

o f  th e  f e e d in g -p e r io d  w as o b served  i n  th e  e x te n s iv e  C eriope 

p a t c h  a t  th e  so u th e rn  p a r t  o f  th e  s o u th  Swamp. F o r  exam ple, 

On th e  26t h  o f  June  1954* a t  9*30 a .m . ,  a f t e r  f i v e  days o f  

neap  t i d e s ,  no  c ra b s  w ere found  f e e d in g  i n  t h i s  a r e a ,  b u t ,  

i n s t e a d ,  l a r g e  a m b e r s  o f  young c ra b s  w ere fo u n d ,  e a c h  

I n d iv id u a l  i n  i t s  own bu rrow . On th e  1 s t  o f  J u ly ,  th e  

second  d ay  o f  s p r in g  t i d e  p e r io d ,  l a r g e  numbers o f  c rab s 

w ere fe e d in g  a t  t h i s  s p o t  a t  9 ,30  « , a , .

U . )  m w  —

1 M U . .
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smBt h av e  W a n  o f  a  tegsporary  s a tn ire  a ln e e ,  "both "before and 

a f t e r  t h i s  p e r io d ,  th e  two BaMbankB ooo ld  n o t  have b aen  

exposed, d u r in g  low  t i d e ,  ifc m a t  be  o o n e lu d ea  t h a t  t h e s s  

in d iT id d s le  n o te d  in to  th e  new h a b i t a t  a f t e r  tb s  f i r s t  

e x p o su re  o f  th e  Band. On t i e  Saco sandbank th e  d rab s  were 

fou n d  u p  t o  a  d i s ta n c e  o f  50 y w d e  from  t i ie  f a r t h e g t  l i a i t  

o f t h e i r  u s u a l  h a b i t a t  on th e  tw aeh , From th e s e  f a e t a ,  i t  

i s  e v id e n t  t h a t  p c js t la t io n a  o f  9 ,  a n n u ltp e s  zaay a ig p a te  ov»r 

lo n g  d i s t a n c e s  i f  and  when nsm h a b i t a t * ,  ad jaee iv t t o  t o e i r  

u s u a l  fe e d ln g -g ro u n d E , &re exposed  a t  lo w t ta e .

I n  g e n e r a l ,  i t  may b e  m *  f o r  Q . a o n u llp e e  i i t i l v l f in a l s ,  

t h a t  t h e i r  f e e d in g -p e r io d  ex ten d s  th ro u g h o u t o o a t  o f  th e  day 

when She t i d e s  a r e  f a v o u ra b le ,  b u t  t h a t  d u r in g  p e r io t^ 'o f  

n e a p  t i d e ,  >shen t i »  T U d - t la ta  a r e  d ry in g  -en t, th e  ree& ing- 

p e r io d  i s  s h o r te n e d  to  th e  e a r ly  m orning p e rh a p e . to  

t h e  l a t e  A f te rn o o n , "bo p re v e n t in g  tiia  fe e d in g  in d iv id u a lB  

f r o a  d r y in g  o a t  ex u e fiB lv e ly , d u r in g  th e  h o f to a t  p e » t e f  th e  

d a y . Towards th e  end  o f  a  neap  t i d e  p e r io d *  *b* ra  S*ea* t »  . 

be  n o  f e e d in g  t e k in s  P la o e  am th e  lan d w ard  B ite  o f  swasps*

$ 66  e f f e c t  o f  th e  ad v an c in g  t i d e  o a  t h e  b e h s r io u r  

M  t i c  ora-bi m b  b eer, s t m l e a .  t o  * »  ««■“  < t 

t i n  f 0l I 0» i= s  a r e  «om» o f  t i e  o 6 e« M * ilo M  wliSA »•**

On to e  4 t t  o r  Hay I S M , t o 6™  «a»  »  M B M W  o f 5 .5 4  « •  »

5  « A  t h i s  U —  » •»  M #  M  a -0 0 4  tM

o p m  t u t  o f  th e  S o u th  8 » m > .

^  M b .

th e y  h a d  son*  I n t o  t h = l r  t u r r o m ,  *  « *  * *  ° f  * * '

Ww KB-UOani SvaJcp a t  « b o a t  11 * * » • oa t t »  4  '
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h o w s te r , w i th  a  b i ^ i t l d e  a t  6 .5 0  p.m ., v e ry  few  o r a i s  w are 

f e e d in g  I n  t h i s  l o a a l i t y  a t  3.2 n o o n , anft an  even  sm a lle r  

o n o b e r a t  3  p»m .# a lth o o ^ h  a t  1  p .m . i n r g e  nuabere  were 

fe e d in g  i n  th e  wafc a i d  a t  th e  seaw ard  e n d  o f  t h e  p atia .

I t  n i g h t  be n o te d  t h a t ,  o n  th e  2 9 th  o f  Jttae., # a  aky  xaB 

overeaetr i n  t h e  e o rn ln g  a n d  on ly  csleare& towsr&e noon^,

D u rin g  th e  c o u rse  o f  s e v e r a l  d a y a , w ith  M gb tl& es betw een

1  anti. 2  p . a , ,  many c rah e  w ere o b se r fe a  fe e d in g  I n  R egion  G 

a t  th e  Saoo Swamp, j u e t  i n  f r d n t  o f  th e  a d v an e ln e  t i d e .

On th e  l e t  o f  J u l y ,  w i th  a  s p r in g  hlghtt& B  a t -5 p . a , , no  

o rahe  w ere tih se rv ed  a t  th e  n o r th e r n  end  e f  th e  swamp, and 

a  few o n ly  tow ards th e  m idd le  a f  B eglon  B a t  4  p .® * , w h ile  

a t  t h e  so u th e rn  end  o f  R egion  B  and  th e  a d jo in in g  p a r t  o f 

R eg io n  A , many o rab e  w ere s t i l l  fe e d in g  a t  d .3 0  p .m .,  n o t

1 0  y a rd s  f r o s  th e  ed.van.ctng t i d e .  On th e  6t t  o f  SU ly, 

u h lc h  wee a t  th e  s t a r t  o f  a  n eap  t i d e  psrlofl.* M g h tid e  

was 7 <15 p ,E » s a  o re  o rsh e  w ere a i t  C e d in g  a t  a  l a t e  

h o u r ,  tow ards th e  m id d le  o f  R eg ion  S .  th e n  w ere sh ae rv ed  

on  th e  1s t  o i  3u l y ,  I t  B hou ia  toe n o te d  to f t t  t h e  n p ? « r  esS. 

o f  R eg io n  B  i e  t o  shadow e a r l i e r  i n  th e  a f te m d o n  th a n  th e  

a id d i e  p a r t ,  « h l l e  th e  l a t t e r ,  i n  t tB  t u r n ,  i s  i »  shadow 

e a r l i e z ’ tM n  b o th  th e  s o u th e rn  end  o f  R eg ion  B a n d  th e  

ad ja c e n t. ReglTO iw
On tM  evl&Bnoe o r  Ih sm  o M irv a tlm a  i t ,  Be«m th a t  

V, B in iO toee  s<mMTm«» M a w  r i s M  w  to  th e  W e ,  o f  th e  

W M W #  * W ..  "  * —  W  " k "

W  # .

r w m .  b  a .

r e a c h  th e  fB e d in g -s rw in d  o o neerned ,

W

c



f e e d ln g - p e r lo d  o f  U« azm ullpaa p o rio d a  o f  n eap  t i d e ,

ap e  a l s o  v a l i d  f o r  0 .  I n v e r s a ,  T h is  B peciee was found 

o n l f  on open sandy  f l a t s ,  one a t  th e  s o u th e rn  end  o f 

R egion  d. o f  th e  Saco Swamp, and. th e  o th e r  a t  th e  n o r th e rn  

end  o f  th e  South. Swamp, an d  i t  th u s  in h a b i t s  t e r r i t o r i e s  

w h ich  a r e  n o t  f lo o d e d  d u r in g  th e  w hole o f  th e  th r e e ,  t o  

e i g h t  d a y  p e r io d s  o f B em l-aonth iy  sp r in g  t i d e ,  Qa th e  

l e t  o f  Ha? 1 9 5 4 , w i th  a  s p r in g  h ig h t id e  o f  3 ,4 5  s » ,  many 

o f  th e s e  c ra b s  were o b se rv ed  fe e d in g  on th e  open sands o f  

t h e  S aco  A f l a t  from  12 noon t o  1  p*m+, w h ile  on th e  2 7 th  

o f  J u n e ,  w ith  s  h ig h t id e  o f  3*74 m», none o f th e s e  o ra b s  

w ere O bserved a t  a n  e a r l i e r  hour,- The 8 7 th  o f  June 

fo llo w e d  on a  p e r io d  o f  th r e e  w eeks, d u r in g  w hich th e  v e ry  

low  t i d e s  o o u ld  n o t  have reach ed  th e  w e s te rn  p a r t  o f  th e  

0* in v e r s e  h a b i t a t ,  a n d  i t  was A t l e a s t  e ig h t  d ays s in c e  

th e  l a s t  f lo c d w s te r  re a c h e d  th e  e a s te r n  b o rd e r  o f  t h i s  

h a b i t a t*  From th e  3 0 th  o f June t o  th e  2nd  o f  J u ly ,  a  

p e r io d  o f  s p r in g  t i d e s ,  0 .  i n v e r s e  was a g a in  observed  

fe e d in g  from  e a r ly  m orning  to  l a t e  a f te rn o o n ,  b u t  m ain ly  

o n  th e  w e t t e r  p o r t io n  o f  t h e  open f l a t *  t o  th e  6t h  o f 

J u l y ,  when the p e r io d  o f  s p r in g  t i d e s  was e n d in g , v e ry  few  

o f  th e s e  c r a b s  w ere O bserved from  1 1 ,3 0  a»a*  t o  12  poon, 

a l th o u g h  in d iv id u a ls  w ere found  i n  t h e i r  b u r r  owe Oven i n  

t h e  d r i e r ,  lan d w ard  p a r t  o f  t h e i r  ra n g e , n e a r  th e  pathw ay, 

J n  t h i s  a r e a  l a r g e  num bers o f  d ried * * a it p e l l e t s  w ere 

o b se rv e d , su rro u n d in g  th e  b u r r  owe, t o  th e  1 9 th  o f 

F eb ru a ry  1955,  0 ,  i n v e r s e  in ftiv id u a iB  w ere Been fe e d in g  

a t  10  eum*, u n d e r  th e  s h a l l  A vioenniae on to e  Open f l a t  

Of RegP.on A o f th e  Saoo Swamp, on a  w hlob  was 

Seven d ay s  a f t e r  th e  l a s t  tlo a a & S  o f  to e  a r e a  by a  s p r in g  

t i d e ,  o n  th e  22nd an d  23r d  o f  F eb ru a ry , .a t th e  b e g in n in g



r

*  a  t u .  ******* a  p o p u la tio n  o f  o . y 6Q.  y s rfl

ae n B ity  was fo u n d  fding on &W f l a t ,  o f Rogion &, from 
t h e  C e rio p e  to in g e  t o  a b s a t  th fe e -q u a r te p o  o f  ties way 

ao ro ae  th e  f l a t *  b a t  -not on th e  pathw ay. H e re , f ? t»

1 0 .3 0  »*«* t o  8 p .m .,  in d iv id u a la  w ere o b served  fe e d in g  

on  nrusi w i th  s, v a ry  w et s u r f a c e ,  o n  to e  86t b  o f  A p r i l ,  

th e  l a s t  d ay  o f  a  s p r in g  t i d e  p e r io d ,  fe e d in g  I n d iv id u a ls  

w ere o b s e rv e s  on to e  open  f l a t ,  and  ve ry  few c ra b s  w ere 

fe e d in g  u n d e r  th e  e m a il  A v lc e n n ia e , On th e  8 7 th  o f  

A p r i l ,  a t  th e  s t a r t  o f  a  neap  t i d e  p e r io d ,  assay o rab a  

w ere o b se rv e s ; s t i l l  fe e d in g  «ai th e  open f l a t  a t  4 .8 0  p .m .*  

b u t  on th e  3 0 th  o f A p r i l ,  th e  few  in d iv id u a ls  f e e d in g  a t

9 .3 0  -  10 a .m . ,  w ere fo u n d  t o  b e  u n d e r  'the  sm a ll  A vioerm ia 

t r e e s .  A t th e  S o u th  Swamp, V. D iveyea in d iv id u a ls  w ere 

s e e n  f e e d in g  a t  6 p .m . on th e  2 0 th  o f  F eb ruary  1995* on 

g re y  mud w h ich  had  been  m o is ten ed  s l i g h t l y ,  a  few h o a rs  

p r e v io u s ly ,  by  th e  f i r s t  s p r in g  h lg b t ld e .  I n d iv id u a ls  

w ere o b se rv ed  to  be  fe e d in g  i n  t h i s  a r e a  a t  1 .3 0  p .m . on 

th e  29t h  o f  A p r i l ,  th e  t h i r d  day  o f  a  n eap  t i d e  p e r io d ,  b u t  

to e  day  was r a t h e r  o v e r c a s t .  Op th e  1 s t  o f  Hay, a  sunny 

d a y ,  b o  S e e d in g  was d e se rv e d  f r e e  e a r ly  m orning t o  1 s t *  

a f t e r n o o n >
53a  m m  r e M tn a - p o r lo a  o f  0 .  In v o n ia  s«ohb t o  »  

a t  U o e e  w hoa th e  su6 oh th e  f l a t s  hae  been  w e l l  m eletejted  

Carla, q n a ,  t lC e e ,  h u t . l t  l e  I t o l t e C  t o  e a r ly  a c r e ,a s  

fe e d in g  d u r in g  i» r lo d s  o f  neap  t i d e ,  i n  o rd e r  to  conserve 

-thO m o is tu re  need ed  f o r  r e s p i r a t i o n .

»  During Hay 1954, small D e la t io n *

«  f — c  * .  « « « . »  -  » * " * »

m /  ...



oo  t r a c e  o f  them rem a in ed . I n  b o th  February  and  Hay 1955* 

However* s m a ll  p o p u la tio n s  w ere fou n d  h e re  caoe a g a in .

These p o p u la t io n s  may have a r i s e n  a a  sm a ll  i n f i l t r a t i o n s  

th ro u g h  th e  narrow  s t r i p  o f  b la c k  mod* s e p a ra t in g  t h i s  a r e a  

from  th e  a d ja c e n t  m ain  h a b i t a t  o f  th e  s p a e te s  I d. R eg ion  B .

The h a b i t a t  o f  U, o b io so p h th a la u e  I s  b e t t e r  p r o te c te d  th a n  

th o se  o f  o th e r  s p e c ie s ,  f o r  I t  c o n ta in s  la r g e  numbers o f  

A v ie e n n la  r o o t s  and  sh o o ts  w ith  some S t o l l  O eriops t r e e s ,  

s c a t t e r e d  h e r s  and  th e r e ,  i n  R egion  B , t h i s  sp e c ie s  l a  

c o n f in e d  t o  a  narrow  s t r i p ,  a  few  h u ndred  y a rd s  l o n g .  T h is  

h a b i t a t  IS  f lo o d e d  r e g u la r ly  d u r in g  se m im o n th ly  spring tides, 
a s  h a s  b e e n  d e s c r ib e d  f o r  i t s  n e ig h b o u r , O . s n n u l tp e s .  k  

com parison  o f  th e  fre q u e n c ie a  o f  in d iv id u a ls ,  f e e d in g  ov e r 

a  p e r io d  o f  t h r e e  d a y s ,  g iv e s  a n  in d ic a t io n  Of th e  ty p e  o f 

p e r lo d lo lfc y  o b se rv ed  in  th e  f e e C ^ g - p e r lc d s  o f  U% o h lo roph- 

th - i a u fl- T hese  O b se rv a tio n s  w ere made a t  th e  m ain f e e d in g -  

g ro u n d , t h a t  la *  betw een  e ig h ty  and  a  hundred  y a rd s  s o a th -  

w ards i n  R eg ion  a .  On th e  S f th  o f  June  1 954 . a f t e r  e ig h t  

day s  o f  n eap  t i d e s ,  w ith  a  h lg h t id e  o f  2 .7 4  a t  1 ,5 0 'p , P . .  

v e ry  few  I n d iv id u a ls  w ere n o t ic e d  a t  1 p«m,» and aOBt had  

a lr e a d y  r e - e n t e r e d  t h e i r  burrow s by 12 no an , m  th e  1s t  

o f  JUXy, a t  th e  b eg in n in g  o f  a  s p r in g  t i d e  p e r io d ,  w i th  a  

M s to i a e  3 ,3 9  a .  « t  5 P . » , .  M  « * > *  W M  "

$ im t t h e ,  t e t o l l i1 W  3 ,3 0  p .m . On

t h .  19U , n f  W M K *  1 9 5 5 , «»»=" W  <* — '

i h .  P W W  - M *

^  « .  " - 3 b - '  » * »

^  Mb— r , .  u .  w a m  W f  .
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soft s a n r  new b a rro w s  v e r e  otoserved* On t b s  25t h  o f  A p r i l , ,  

tis@ B e e tm d - is s t  d a y  o f  a  s p r in g  t i d e  p e r io d ,  afttiy m d iT ld o e le  

w ere e e e n  f e e d in g  l a  t b e l r  m ain  a r e a *  T here  w ere even  srane 

IsfiiT id tx sls  w es t o f  t h e  p a th ,  o p p o s ite  th e  s a in  a r e a ,  and. 

t h i s  g ro u p  was n e t  s e p a r a te d  from  th e  group  occupying th e  

m ain a r e a  b y  a  d en se  Q « s m u l ip e s  p o p i l a t l o n  cn t h e  p a th ,  

yhe C, o h lo rgph th ftlE ua  I M iv ld a a la  w ere fe e d in g  as l a t e  a s  

4i30 p > B ,, t o  E p i te  o f  th e  f a c t  t h a t  th e  a f te rn o o n  « as  

r a t h e r  o v e r c a s t ,  As l a  to e  c a se  f o r  o th e r  s p e c i e s ,_ i t  

w ould  seem  t h a t ,  whan to e  feed in g -g ro u n d s  o f U« eh lo ro p h -  

yha.TiM,a a r y  o u t ,  e s p e c ia l ly  tow ards to e  end  o f  & p e r io d  Of 

oeap  t i d e s ,  t h e i r  f e e d in g -p e r io d  i s  o u r t a i l e d ,  a n d  th e y  

rem a in  i n  t h e i r  bu rrow s b a r in g  t h a t  tim e  o f  t o e  d a y  when, 

# , , ,4 s p r in g  t i d e  p e r io d s ,  th e y  w ould b e  m ost e a tiw e ly  

f e e d in g !

ft- n a r l o n l s . » th e  th r e e  m ain  h a b i t a t s  i n  w hich  th i s

sp eo ieB  h a s  b e e n  f ta in d , t h a t  I s ,  o u ts id e  t h e  f r i n g e  o f 

A v ia e n n la  i r .  R eg ion  0  o f  th e  Baoo Swamp, o n  th e  seaw ard

Bide o f  t h e  S a l iu e n d  Sw eep, and  on  th e  Sana® &  th *  S o u th  

Swamp e h a n n e l ,  th e  feed tog -g raundB  a r e  f lo o d e d  s e x d -d lu ra a l ly  

to r s a g h o u t  t h e  y e a r ,  m d i t W o W  o f  *b to  ePe e le 8  ar45 

s p a r s e ly  a i s t r i M t e d  i n  t o s t o  h a b i t a t  b u t  h av e  b een  se e d  

dnrtog to e  w arm est p a r t  s f  to e  dmH t h e i r  f e a d l^ - p c r lo d  

w ould  b e  c u r t a i l e d  o n l y  m  d ays t o  w hich  to e  h lg h t ld e  W  

d u r in g  t h i s  tim e  o f  th e  day*

,  j n a m .
1 n — 1-  ^  #  r -



ap e o le a  i e  fou n d  i n  t h e  more shaded  f r i n g e s  o f  ^

w hich r e t a i n  t h e i r  w a te r  lo n g e r  th a n  th e  mere open t^ p es  

o f aartdy f la fc t I t  l e  n o t  known w h eth er u< u r v i l l e t  

a l g r s t a a  f r « a  t h e  agpe  open p a r t ,  o f i t s  h a t i i t s t  t o  

p r o te o te d  a r e a s  d u r in g  p o r lo d a  o f  n eap  t i l e .  M  i s  th e  

oe se  w ith  th e  o th e r  a  p ee  t e e ,  in a iv id u a la  o f u ,  u r v i l l o i  

a r e  foun fi fe e d in g  d a r in g  th e  w arm est p a r t  o f  th e  a*y».

(h )  M&ea K w sm en t.

L arge-B O ale movements o f  w hole s r s jr i la tlo n a  were 

n o te d  on s e v e r a l  aooasio tua, and  only  i n  U* am u ilip ee  #

Co th e  f i r s t  o c c a s io n , su o h  »  utaaa movement w as Observed 

a t  1 1  B*a» a t  th e  n o r th e r n  end  o f  t h e  S aco  Stiaast* L arge 

m udbere o f  c r a b s  w ere s e e n  moving landwardti 2n  <aeeeitl«to 

o f  th e  f r i n g e  o f  A v icen n la  from  th e  w a te ry  w a  a t '  o u te r

m arg in  o f  tAe A v ioenn ia  r o o t  a r e a ,  i^owtide on t h i s  

p a r t i c u l a r  d ay  was a t  9.50 a ,m . ,  and  i t  was t1»  H J re t flay 

o f a  p e r io d  o f  s p r in g  t i d e s .  A pparen tly*  th e  o r t i s  had 

l e f t  t h e  t e r r i t o r y  o f  t h e i r  taiz-rmfs, and  fa llo w e d  th e  

r e e e d ln g  t i d e - l i n e  e eav a rd a  d u rin g  th ® if  B o ra in g  p e r io d  o f  

f e e d in g ,  i n  o rd e r  t o  r e a c h  ne 'w ly-exposea fe e a in g -g ro a n d s»

On th e  e e c s a d  co o ae io n ,' a  s im i l a r  s a a »  B ig r a t ia *  dbaerred  

a t  1 s*m . a t  t h e  seaw ard  end  o f iS e  orcaS -pB iti i n  th e  

K s ic la n d  ew aap . 3W  orates tronoenied  w ere a l s o  a w in g  

tdw arae th e  A v io en n ia  t r W 6 ,  from  th e -w a te ry  m d  a t  th e  

seaward, m arg in  o f  t i »  A v io e to la  r o o t * .  £ovftid« m  t i t i e  W  

at 18,30 P.m., and it wbb toe Iwt W ^  a  °r
the aoveeettt o f $r&he returnings p r in g  t i d e s .  Q i t h i s  d a y , 

en  a a a s e to  th e  M r f t t W  «  t o e i r  < * * *  **

th e  »• in  h cay  o f  c ra M  wa» r o tu m ln a .  I r  trya 1* ove



t h a t  p o p u la t io n s  o f  tJ« e n n u lip e s  may eom eiiaea  t r a v e l  r a tb s p  

lo n g  d ls ta o o e e  f r e e  t h a i r  taurpoWB f o r  S a l ly  f e e d in g  on newly 

ex posed  m id , d u r in g  p e r io f le  o f v e iy  low  t i f le ,

A p a r t f r o a  auoh a a s e  m lg ftrs tlo n s f o r  parpoaea  o f 

d a l ly  fe e d in g }  a  p e r io d ic  s a s s  novemOate bak ing  pl&oe d a r t s s  

p e r io d s  o f  neap  t i d e ,  v o s n o t ic e d  am ongst a  p o p u la t lo a  of 

U, a n n u l ip e s  on th e  open f l a t ,  a t  th e  n o r th e rn  end  o f th e  

S o u th  Swamp, On th e  i g t h  o f  F eb ru a ry  1955* th e  l a s t  day 

o f a  n e a p  t i d e  p e r io d ,  9 one O. a n n u lip e s . In d iy ic tu a la  were 

o b S e rrea  f e e d in g  i n  th e  s ta n d in g  w a te r  r e m a i n ^  from  th e  

p re v io u s  s p r in g  h ig h t id e ,  tw e lv e  deys b e f o r e ,  fh e a e  

i n d l f  i to a lB  v e r e  a lm o s t co m p le te ly  sy tm erged , and  were 

moving "dow nstream " a tf-a  f a i r l y  s te a a y  r a te *  A s im i la r  

msso m ig ra t io n  was obB erred. a g a in  e v e r  a  p e r io d  o f  a  tew  

d * y e , note, tb# 2 6 th  o f  A p r i l  t o  t h e  1 s t  o f. May 195 5 , t h a t  

i 6jl fro m  th e  oeoond t o  th e  f i f t h  day  o f a  neap  t i d e  p e r io d .  

D a rin g  t h i s  t i n e ,  th e  m ig ra tin g  in d iv id u a ls  moved g ra d u a lly  

fro m  th e .  g r e y  mud o f th e  open f l a t ,  b e s id e  th e  A W to n ia * ,.  

th ro u g h  th e  s t r e t c h  o f  tilatilc mud t o  th e  edge o f W  s ta n d in g  

T O W  a m ,  f i n a l l y ,  r l s l r t  i n t o  t t o  e to t i» u «  I t a o i f t

(n . 5 ,  a s .  =! l=* - fie.- 5). m= mia rtsrstiw to*
p la o e  on  th e  l » t  o f  to y .  «>»» »  * • » »  • MB o f  m t U s *

w w . '
i w i T i ^ u  r w « i N  "
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th at Of the taalxt etireami tezfc smaller atreaae wet-g
Bleo Blvaye moving ia  the direoUea o f, or sofeualiy 
fchfoughj the standing watap* Tmtasde evening* ife was 
found th a t most of the migrating laaividliale had gone 
Into burrowa for toe Bight* There vere large rembope 
of aem burr owe in  the black mudi very near to  the standing 
water* as wall as in  the ''talaDds" at md,% TWre were also 
large itoabers of Ut annullpea individuals In burrcWB in  the 
d rie r  sud aveyr from the standing water* m  fyea In idtloh no 
feeding had token place that day*

B O R R o  g  a .

yoa era'bs- ooeapy hurrowa in  the mudflats on which 
they l lv a ,  a  hahit whioh la  at' ©reat advantage to  the areb 
in  ear1 v s l  vay#j p ire tiy , the burrow ie  thee seens of 
©Beaping enemies v%@n the mudflats are exposed a t  leetifte? 

eeetodly, i t  is  a ■*» -a of esoapine thoao enemies Resent 
I n  tW  t l o o d e l M r i  I t ,  t i r t r o .  t i  a  t r o t e e t l t i i

W U * * . #  W #  M M OM  a .  M W M .

<1} S tM ia tu re  ** ^
She shape MU d«p6B of the tm w re  «sa» W ti»  W i«M  

o w  « r« l, w  * » * «

I M *  1 -  » # —  W  w ,  »

W  *  — "  A * .  - M  *  k  '



4fc.

n a tu ra lly  doea the d la a a te r  or the hole or onteanoe to  the 

burrow vary in  M ae , Baofc crab a f  th e  Snhaca Bpeolea 

poBfleeses i t s  own burrow, and in  no epeei.es were in te r ­

connections between th e  burrowe found. Because of the 

presence of the major ahaXiped, the s a le  crabs are  more 

bulky than  the fem ales, and bo they have the la rg e r  burrow*.

In  h e r  p aper. Crane re fe r s  to  very young crabs which 

4 0  n o t  d ig ,  b u t run fre e ly  in  and out of the burrows of 

a d u l ts ,  bo th  of th e i r  r ,n  and of o ther sp ec ies . This M k it  

d id  n o t ,  however, p re v a il amonflt the young o f the Inhaoa 

apeoi.ee. A t th e  South Swaap  ̂in  the ex tensive patch of 

C eriope, where no a d u lts  or th e ir  burrows were v is ib le  on 

th e  28 th  o f June 1954, many sm all burrows were found, to  

each o f which a young male or female ind iv idua l was re s id in g . 

The average s iz e  of these ind iv idua ls o f  U« aim uiipas was

11 me. by 6 mo.. Unlike the species described by Crane, 

th e  yoing crabs a t  Inhaoa d ig  th e i r  own burrows, W ring  

February and A p ril 1955# towards the. middle o f aegioo S e f  

the Saco Swamp, many young ind iv idua ls of U. snMlSpbs aa4 

U» ohlo roph thalm s were n o ticed , th e i r  oarepoeea varying to  

w id th  from th ree  to  te n  m illim e tre s. Saoh Lndivl&ial bed 
U s  own '.o w , tb s s u e  of which was proportionate t o  the 

e to e  of one In d iv id u a l, tm m  forme of Uf to w rW  were a lso  

T o o ,  a u n r e  A p ril 1955. « .  » »  n a t  ^  M e l"  f  "  

8aoo am i® , tb s  jo ra a  fro * a i ‘“ * *“ ® *
, e t r . 6  w n u  U »  v l d th  o f t k .  oo rapooe , o o l  t h o l r  M p r o . .

w m W ,  ^  W .  WM1M. »  P M *  f —

those vt  the a d u lts .
in  none o f  the Inhaoa sp ec ies , were

M M ,

forma appeared to  be very independent.

I t  tine noticed, th a t  udder lab o ra to ry  ^



otimiiUtnM, e l l  the Bpaciee apparently preferrea to  have 
th eir  hurroRS ae near »b poeelhie to  the aldee and, 
eapeelslly, to  the oornepe of th e ir  partlonlar tank, 
althrogh quite a  muaber of In&iviaualB rode th e ir  barrowa 
sss’S towarfle the middle of the tank* Hot only were the 
burrowa of a l l  the apeeies ra th er tndef la l te  in. ehape, hat 
they were alee  very shallow* since the layer of sud a t  the 
haad of eaets. tank was only about two inches deep* Moreover, 
the burrw a tended to  slan t to  a  greater extent than those 
in  the f i ta d ,  toie to  the fact that tbs tanks 'were over* 
populated* the captive crabs represtoitlng each of # a  five 
species did not appear to own Individual burrows* 
t7. ftnnalipes. Bui-rwa typical of toils speoiee were eysmined 
a t  various p a rts  of the Saco Swasip. P&ratly* in  t i»  pBdflA# 
a t  tbs northern end of RBgi«i 0 , a  f«# burrows were 
gated and were found to  s lan t a llgh tiy  as they travel d#wwards 
into the ground. This almost v ertica l channel ia  of W «  
lees ttoifora diasetep and leads in to  a  blind pocket about 
two Irtchea Ians which slant# le s s  steeply,- in  m e  b ?W  
ano, the crab occupies most of i t s  boors spent "Indomv"*
The many 0 , aam’.ipea burrrwe in  to la  very wet, wi5a?
Ipoaalty* are scattered mW&£ the Partly  nepial AytcShnia

N U , w  a *

—  - - a w -

— I *  w —



r a t h e r  tm e v e n ly  w idened . i n  -eagftivifiy* in d is id a a lB  -of 

y ,  -anno lipee  made & f a r  b a t t e r  a tte m p t t o  d ig  a s  n a tu r a l  

a  bo rrow  a s  p o s s ib l e ,  th a n  d id  in d m d tta lf l  o f  any o tb e i ' 

s p e c i e s . T h e i r  borrow s -ee ten  S loped  q u i te  B a rk e d ly , uhd  

w ere o p  to  a b o u t  -one a ty l & h a l f  Ih g h es d e e p .

y .  a m u J lis e s  borrow s .

Tn w et g d d . I n  d ry  s a n d .

y  . - a n t . .  I n  Oil <$TO £ U «  of Kegton «■ o f  t t e  Base S » o « ; 

>:heee t h i s  npectea IB  so  ocm on, the IndlV idutie dig innroifB 

Bhtcn s l a n t  S lig h tly  and continue dononarda fan  n  distance 

n t  aeou t ancon in d a o ,  n i t m t  f la t te n in g  « t  to  any nanwd 

.  a .

m to n t ,  and B n « (  ty slm il shapes ana sncsn In  t to  m te tr n .  

M  A .  " 4 "  m n n y l w a  . * » .  * »

# .  W 1 W . 1 W *

q u its  eone iderab ly . *.  4«w»rs& M££gS -
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H* Bowjowb o f th ta  epeeies were axaalaed
jn  an a rs»  ju a t  t-t? the o f tiie se ln  patov&y, and towards 

t i »  n o rth ern  ena or Region B of the 9ado gwaap,- m  th is  

s*8** v,here th e  epeolea la  so very p le n t i f u l ,  th ere  a re  scae 
burroKB o f U, annulipee a o a tts red  aacjngst fchoee of B, 

ehlorophtbBlmuB, cn th e  frlngee of i t s  te r r i to r y .  The 

yu rro^s of y .  ohlorophthalaUB a r e ,  however, e a s ily  

d is tin g u ish ed  front those o f U„ armullpeB ^eeimee they have 

» d le t ln o t  rim  o f aud b u i l t  around the entrance to  the 

burrow. Each burrow slopes fo r  about fou r inohee aa i t  

gees ainrmfBrtie l a  the s o f t  sudfly ground, m& then i t  elopes 

Sees more obliquely  f o r  a  fu r th e r  two luotoSB. she r to a  

eurpoundiog the moutha of the burrowe o f tf ith  flieytea of th is  

a p o s le a  obo u lti n o t  b e  c o n fu sed  w ith  th e  m$11* W i l t  lyr 0 ,  

a te n c f la e ty la  fe m a le s ,  o r  w ith  th s  s h e l t e r s  e o n a tru o te d  by 

th e  a a l e e  o f  0« te r p s lc b e r e e ,  U , l a t l o a m e  and. U, b e e b a i,  

The above  f o u r  e p e o ie e  a r e  fc u n d  a t  panama an d  have been  

f u l l y  d ie o u a s e d  by O rane (1 9 4 1 ) . Aa i n  th e  e a se  o f  th e  

w a l l s  a n d  s h e l t e r s  J u s t  ae iu stoned , th e  r ia s -  e iy rreu id iag  th e  

m ouths o f  th e  burrow e o f  V , o h lc ro p h th a lm ia  eeem t o  p la y  a  

Blnoi- p o le  iz t th e  c o u r ts h ip  b e h a v io u r  o f  t h i s  sp e e ie s*  

to. c a p t i v i t y ,  t h e  U* ch lo ro p h th s lm ie  in d iv id u a l*  nade 

bu rro w e  r a t h e r  s im i l a r  t o  &ho#e o f  U, a n n u llp e a ,  b u t  tfesy 

w are  n o t  s6  d eep  n o r  ad w e ll-a a d e  aa  th o se  o f  th e  l ^ t t s p  

, p . , t e a ,  t o e  b e a t  o f  W V  b a w w *  »°™  —  t o  »««• 

va» m oist, b u t  n e t  too s e t ,
tr- ohlor% & #i l T "

rim. avnw vdirtg-- 
moutH oF burrow.



2 ,  a a r l o n l s .  atirpewe b e l tm s to s  t o  t b i e  o p e o le s  w ere

Ssco S*asp. They were found t o  be w u a lly  about tour to  

ftvo  ittettse deep and to  elope very obliquely. They er* 

situ ated  in  very n et oua « ia  are aleaye ZSill o f vaber, 

very o ften , the opening o f the tarrmr i s  bales the water* 

surface of utoola, which abound in  th is  eraa, tnaivlSutia  

i s  oap tlv lty  aafle tniivows fa ir ly  sim ilar to  those found In 

the f i e ld ,  although th e ir  shape vaa rather aeare ;

merely irregB ler heXXcMS* generally f i l l e d  w ito water.

y .  Bun*tti8 o f  t h i s  B pea iee  w ere If tv e e tS sB W

□ b ie n y  a t  th e  Sftoo swamp B am i w ere ra tna be p e s e a ta e  ttto se

01 0 .  , » r l o n ' , e ,  T O e p t  t o s t  the-/ a u i  w ire  « t e e » y .  I t  t a  

«  l,p o rt= m o =  to  n o te  t h a t  «uoh lu r ro * »  a re  r e im t  t o  'r e t j  

„ „ f t  s r o r n i l  W S  a r e  o t t r a  M l l e a  * *  M W -  »

u - r e s  i n  r a t h e r  i K e i t o l t o  « » • » > *  r =lU y

w w .  " »  —

egeadsea m  en Sf©& tw arde the middle o f  leg ieo  o  o f  ti?»

i n  n r r m e t
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o f  Doa burrow s does n o t  ap p ear to  v a ry  auoh from  

p la c e  t o  p l a c e .  A l l  Uoa bu rrow s, i t  would e e e a , c o n s i s t  

Of a  lo n g  and  r a t h e r  s lo p in g  v e r t i c a l  channel which 

te rm in a te s  i n  a  s h o r t e r ,  b l i n d  tu n n e l w here th e  c rab  

r e s i d e s .  C ra n e 's  g e n e ra l  s ta te m e n t th a t  Uoa in d iv id u a ls ,  

l i v i n g  cm y ie ld in g  mud, b u i ld  sh a llo w e r burrow s th a n  th o se  

w hich  l i v e  on h a rd e r  ground# a p p e a rs  to  h o ld  good f o r  th e  

Inhaoa  s p e e te a .  I t  I s  o f  I n t e r e s t  to  n o te  t h a t  Verwey 

found  t h a t  a l l  th e  B a tav tev 'sp eo iee  w hich he In v e s t ig a te d ,  

have t h e i r  burrow s go in g  down ao  f a r  a s  lo w tid e  l e v e l .  

I r r e s p e c t iv e  o f th e  zone in  w hich  th ey  o c c u r . These 

bu rrow s v a ry  i n  d e p th  from  0 .5m* to  lm ,.

Uoa c ra b s  u s u a l ly  rem ain  com p ara tiv e ly  c lo s e  to  

t h e i r  bu rrow s w h ile  f e e d in g .  Among th e  U, a n n u llp ee  

c ra b s  a t  In h a o a , how ever, an  odd I n d iv id u a l  h e re  and  th e re  

a p p ea red  to  h av e  d i f f i c u l t y  I n  f in d in g ,  o r  p o s s ib ly ,  in  

re c o g n is in g  i t s  own h o le ,  Tjlie was e s p e c ia l ly  n o t ic e a b le  

in  d e n se ly  p o p u la te d  a r e a s  ( su c h  a s  th e  n o r th e rn  end o f 

R egion  0 o f  th e  Saco Swamp), and  when th e  t i d e  was co sin g  

i n  r a p i d l y .  A t su ch  t im e s , th e s e  c ra b s  s c u r ry  abou t i n  

s e a rc h  o f  t h e i r  h o le s  f ^ ^ d i o a p p e a r i n s  down one a lre a d y  

o ccu p ied , an d  em erging r a p id ly  a g a in .  On s e v e ra l  ooqtmlom 

.>he n o r th e r n  end  o f  R egion 0 was observed  c a r e f u l ly ,  j u s t  as 

th e  tid /a  was coming I n .  T b e 'l l .  e n m l ip e s  o rab s  dom inate . 

t h i s  a r e a  a n d  w ere o b served  to  c o n tin u e  fe e d in g  b u s i ly  and 

n e a r  t o  t h e i r  h o le s  u n t i l  th e  advancing  w a te r  h ad  peached  

w ith in  a  f o o t  o f  t h e i r  I n d iv id u a l  b u r ro * * . Each c rab  th e n

^  w m  " a . .  # .  - w
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u s u a l ly  e n t e r s  th e  burrow  f i r s t *  She fem ale  lases th e  

BEiJU latoriee on e i t h e r  s id e  f o r  t h i s  p u rp o se . The 

a n W ila to r ie e  on  th e  si& e o p p o a ite  t o  t h a t  e n te r in g  th e  

borrow  c o l l e c t  t o g e th e r  s  heap  o f  fo o f l-p e l le te  an d  sh o v e l 

them i n t o  th e  h o le  i n  th e  wake o f  th e  o rab , t h i s  is ^ n e  

BaflB o f  p e l l e t s  fo rm s th e  p lu g ,  w hioh  i s  u s u a l ly  vejry l i g h t  

and  i a  s i t u a t e d  some d is ta n c e  down from  th e  to p  o f  th e  burrow , 

As th e  in a  wains t i d e  e te a d i ly  covere  th e  Oca burrow a. 

Boats a i r - b u b b le s  ap p ea r on th e  tra te r - a u r f a c e  t  th e  M b b le e  

r i s i n g  fro n t th e  burrow s a  few  seoonda a f t e r  th e  w a te r  has 

o o re re a  them . ^ i s  i s  b ecau se  i t  ta k e s  acme tim e  f o r  th e  

w a te r  t o  r e a c h  th e  b o tto m  o f th e  bu rrow s, w h e th e r th e se  

p o s s e s s  p lu g s  o r n o t .  As th e  p lu g s  a r e  s o f t ,  th e y  o f f e r  

l i t t l e  o r  n o  r e s i s t a n c e  t o  th e  advesKsiTss w a te r .  Thay aay 

b e  a e r e l y  t o  show t h a t  th e  burrow  concerned  i s  a l r e a d y  

off •• p ie d ,  o r  a s  Verwey (1930) s u g g e s ts ,  th e y  Bay be  a  means 

o f  p r o t e c t i o n  from  enem ies coming i n  from  th e  s e a .

As th e  em ersii-s  o rab  le a v e s  h i s  burrow* h e  pushes 

th e  p lu g  b e f o r e  h i s .  D u rin g  M s  fe e d in g -p e r io d  he  rtmfi i a  

ana o u t o f  h i s  burrow  few any  o f  s e v e r a l  r e a s o n s ,  a n d  c a  suoh  

o ecaalo rtfl, h e  d o es  n o t  i n s e r t  a  p lu g .

g ra t is  w ere r re ty ^ t 'A ly  o b se rv ed  m  th e  a c t  o f  d ig s in g

s itu f tte a  near so w  of Tmvwm ,  « » =  e o m u  of r s l « t l v . l r  

IM-ee esn lD rilB , »61-* W »  OWiou*1?  *,mXt *  e" U "
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tifiaf i t  1»  b a f o r e  <mtrap sin g  I t ,  Be o lln b s  aowv Intro the 
titm rotr end na& aves th e  s u rp lu s  san d  W ith t h e  smfcn&sborles on 

th e  e ld fl o p p o s i te  t o  t h a t  em erg ing  f i r s t  from  th e  h o l s ,  end , 

p o s s ib ly #  iW ith t h e  m ino r o h e l lp e d .  He s a k e s  e e v e a d l jo u rn e y s  

to  raoosie t i l  th e  ex e e se  asnfi tM o h  Ire d e p o s i ts  g e n e r a l ly  in . 

one sp o t*  i n  th e  f$ u a  o f  l a r g e  s s n d b t i la *  a  sh o rt ,  d is ta o o e  

s r a y  from  t h e  m onth  a?  t h e  tm ra o s ,  7£ tie* bu rrow  i s  to o  

narrow  fo r  a ® ale  mreh, b e  may tf itie s  i t  by e n te r in g  o n  th e  

sirv? o f  M g  m ajbP  e l a e ,  w i r g in g  a lm o s t i s a e d i s t e l y ,  a  

caTfesaBnitse tf r .i t i-  ire s s s w a l  tim e s  u n t i l  h e  S s  a b le  t o

«?’ I s  a re  th e  h m m w  sltSsssfc b e in g  i n  any  wbt fc in d e red . 

B ^U ?i«v ials u f  ssahos * * )  o f  t i l  th e  s p e c ie s  ibey b e  s to f i ,

fjKa.-' *&;« ia  t im s ,  Bt i d 5tin g  npT th A m  b arrw sis , w Sdsolng thorn 

SHSl,

j.?} «?r t t ^  Sarrow a^
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a t  til® bo'Gtom o r  t h e i r  bo rrow s. i n  s p n o  o f  th e  f o o t  t h a t  

U. i n v e r s e  l i v e s  on  open, f l a t s  Which a re  p e r io d i c a l ly  d r ie d  

o a t d u r in g  p e r lo d a  o f  Bdap t i d e ,  th e  burrow s o f  t h i s  epeoleti 

a re  f a i r l y  deep  end th e  sand  a t  th e  bo ttom  n e a r ly  s a tu r a te d  

w ith  w a te r .  v* th e  enti o f  a  p e r io d  o f  ae^>  t i d e s ,  however* 

wtiea t h e r e  h a s  b e e n  n o  a r r i v a l  o f  f r e s h  h lg h t id e  H a te r  f o r  

ov e r a  w eek, th e s e  e r a tn  auatt re a c h  th e  l im i t  o f  t h e i r  a b i l i t y  

to  r e s i s t  d ry in g  o u t ,  t3. am m lipeo  aeeae  to  th e  s p e c ie s  

tfliicth l a  b e s t  e d i t e d  to  a  v a r i e t y  o f  c o n d itio n s  o f  m o is tn e s a .  

Some a n n u l ip e s  p o p u la t io n s  have  t h e i r  burrcw s r e g u la r ly  

stibztorged s e c d - d lu r c a i ly ,  o t t ie r s  o n ly  d u r in g  p e r io d s  o f  s p r in g  

t i d e  w hich  o c c u r  tw ice  m on th ly , w h ile  y e t  o th e r  p o p u la tio n s  

s e e a  t o  s u rv iv e  i n  l o c a l i t i e s  w hich would aam  t o  b e  f lo o d e d , 

a t  th e  m o s t,  o n ly  d u r in g  one s h o r t  p e r io d  p e r  m onth. L ike

0,  vSblorophthalnnie, n o  w a te r  i s  found  a t  th »  f o o t  o f  t h e i r  

b u rrow a, betw een  t i d e s ,

Doa g ra b s  h av e  g i l l s #  ead e r e  t r u e  w ater4)r% etB lng  

an im a ls . fh e y  have  b e e n  d e a o rlb e d  b y  Verwey (1930) a s  noa~ 

p w p e r s ,  tS iio h  o i r o u l a t s  a i r  th ro u g h  th e  w a te r  i n  braaoM -al- 

chaxaber. E ach  orab  h a s  s p e c i a l  r e s p i r a to r y  organs on  e i t h e r  

s id e  o f  t h e  b ody , be tw een  th e  t h i r d  and f o u r th  p a i r  o f  

a m b u la to r ie s  and , th ro u g h  th e s e  o rg a n s , •water i s  absorbed ' ln to  

th e  b r a n c h ia l  cham ber. A com para tive  s tu d y  was made o f  jbh^ 

g o U ira l g i l l - a t r u o t u r e  o f  a l l  th*. In h aaa  a p eo iaa ,. end I t  was 

found  t h a t  £n \J» o b lo ro p h th a te ia ,  tr» a a r io n i s  and IT* u r v l l l e i ,  

th e  g i l l s  a r e  a l l  o f  t h e  sane w id th . Dt U. am m lip es pad 

XT, i n v e r s e ,  on  t h e  o th e r  han d , th e  second p\2X t e m  th e  

a n t e r io r  end on  e i t h e r  s id e  o f  th e  body,, i s  triueh. w id e r th a n  

th e  r e s t ,  i n  t h i s  iray p ro v id in g  a  g rea te r?  s u r f a o e -a r e a  f o r  

M e p ira t lo n *  s o  t h a t  a o r e  a f f i a i e n t  u s e  te n  h e  ttada o f  th e  

oxygen d i s s o lv e d  i n  t h e  we&s# i n  th e  b r s a d h ia l  chamber*

Tha m a iv itfa a la  o f a l l  fb s  speoU s M id  In  oeptiM ty  

sp e a re d  to  be Very a o tiv s  g en e ra lly , follow ing a  aubaaraism 

e f  then tud  in  t o i l r  tan&m w ith  w ater o f  0 ,6# e a lW ty .  3e

S S / . .»



a subm ersion  to o k  p la o e  once a  week and, a f t e r  I t ,  in d iv id u a ls  

o f  a l l  th e  s p e c ie s  c o u ld  b e  aeon b u s i l y  r e p a i r i n g  o r  " tid y in g  

op” t h e i r  b u rro w s . The m ost a c t iv e  was d c f l n l t s l y  C. in v e r s e ,  

aflfi th e  In d iv id u a ls  o f  t h i s  sp e e ie a  e s p e c ia l ly  w ere se e n  to  

be d ig g in g  new  b u rro w s.

BB5AVI00B,

lSs,e g e n e ra l  h a b i t s  and  p a t t e r n s  o f  b e h a v io u r  o f  th e  

tjca c ra b s  o f  In h a o a  I s la n d  were o b se rv ed , and a r e  d is c u s se d  

below , •

(1) gLEAN.THQ,
u e a  c r a b s ,  on em erging from  t h e i r  bu rrow s, o tra e lly  

c le a n  th em se lv es  b e f o r e  s t o r t i n g  to  fieed, e s p e c i a l l y  I f  t h e i r  

burrow s h a p p e n  to .b e .  s i t u a t e d  I n  V et mud. The c ra b s  may 

a l t e r n a t e  f e e d in g  w ith  c le a n in g  -  a  t a s k  Which th e y  seam to  

perfo rm  v e ry  th o ro u g h ly .  The m ale g e n e ra l ly  aeke.a h a *  o f 

th e  m in o r jsh e l lp e d  to  a a rs p e  mud o f f  M s  m ajo r tthellped*  

e m b u la to r ^ s ,  and  M s  o y e -a ta lk s ,  e t c . ,  a  p ro c e s s  w hich h»  

repeats a J v e r a l  t im e s  In  o rd e r  t o  remove every tra c e  o f d i r t  
from  th e a J  o rgans*  The fem ale u se e  b o th  h e r ' c h e llp e d s  f o r  

c le a n in g .  The em a il o h e l lp e d ' Of X5, i n v e r s e .  I n  m ale o r  

f w a l e ,  i s  a g a in  a  f a r  m o re  e f f i c i e n t  d e n i * * - ' * * *  th a n  t h a t  

o f  m r  O th e r  spseieB e x c e p t,  p e rh a p s , f f . m srlo M e , I n  o rd e r  

to  c c r ^ c  t h e  m a jo r  c to l tp e d  c le a n ,  th e  ^  to v e r s a  m ale opens



e y a -B ta lk s , i n  A l a h  e a se  the . la t f c s r  a r e  always made to  l i e  

i n  U h e if o r b i t a l  g ro o v e s . The t h l r u  m e x lllip e d e  a r e  b e n t 

outw ards ebC then, Inw arda a g a in  ovei* th e  e y e -a te lk s  s e v e ra l 

tim es I n  au o o e a s lo n , ad  3 o r  ap in g  o f f  a l l  th e  B a n d -p a r tio le s ,  

g^d p a a e ln g  fchem in to  th e  BOMth.. A fte r  t h i s  p ro c e d u re , op 

betw een two su c h  b o u ts  o f  c le a n in g ,  th e  e y g -a ta lk a  ffesume t h e t r  

noimal< u p r ig h t  p o a i t io n »  The g e t  o f  a a b u la to r ie e  o a  e i t h e r  

a id e  o f  th e  body  may som etim es h e  rubbed to g e th e r  to  remora 

any o o l le o te d  befeyeen th em , a  p ro e e a s  w hieh i s  f re q u e n t ly  

b y  d ro p s  o f  w a te r  a e o re te d  from th e  b r a n c h ia l  chamber 

th ro u g h  th e  r e s p i r a t o r y  openings on e i th e r ,  s id e  o f  th g  body.

Id  o rd e r  to  c le a n  th e  m o u th p a rts , w a te r  oozes o u t th ro u g h  th e  

B ooth* so g iv in g  th e  i ia p re s a te a  t h a t  t h e  e ra b  i a  b lo n itig  

b u b b le a , la  c a p t i v i t y ,  th e  o r  aba w ere p a r t i c u l a r l y  a c tiv e  

fo l lo w in g  t h e i r  w eekly  aubm ersion  to  s a l in e  w a te r .  T he /

s ta n d  h a lf - ln m e ra e d  in  th e  w ater* som etim es W ith only" 

t h e i r  e y e - s t a lk s  v i s i b l e  above th e  e u r f a e e ,  c le a n in g  and 

b lo w in g  b u b b le s  b u s i l y ,

(8) RSOOOKITIOfl,
(a) V is u a l .  TJoa c ra b s  a re  ab le  t o  d e te c t  movements of! 

m r  k t»4 prO TM ed t h a t  .a o h  «  »OT««Bnt t« te «  p l»««  v l tM n

appears

>wn s o e o ie a  o:
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i t s e l f ,  f o r ,  a t  c e r ta in  times « f  the 497 ,  eben such a  M r* 

i s  n o t throw ing a  d i re c t  shadow on th e  ground occupied by th e  

crabs, le s s  response was n o ticed .

The e f f e c t  o f  moving shadows on  TTos c ra b s  was 

p a r t i c u l a r l y  w e l l  i l l u s t r a t e d  tow ards th e  m idd le  o f  o n e  r a t h e r  

windy d ay  s p e n t  a t  t h e  M ain land  Swamp, V ery few  tJoa c ra b s  

ware v i s i b l e  cm th e  open p a tc h  t o  m e  aide, o f  th e  pathw ay 

W here, a  few  d ay s  p r e v io u s ly ,  t h e r e  bad  been  c ta it*  a  mpriber 

o f  0,  an m alip ea  and 0.  c h lo ra p b th e lr a e  In d iv id u a ls  and a  few  

y ,  u r v i l l e i  i n d iv id u a ia  i n  e v id e a e e .  A s tro n g  w in d  was 

b lew in g  s t e a d i l y ,  and  th e  tereaa sV ir'b lng  th e  a r e a  w ere r e s t l e a s *  

Q$te shadow s o f  t h e  l e a v e s  k e p t  moving o n  th e  g round, end th e  

c ra b s  a p p ea red  to  b e  ’" t e r r i f i e d "  a t  th e s e  sudden movements, 

eosm pering  z ^ p ld ly  b a d k  in to  t h e i r  burrow s each  tim e  th e y  '•"u 

.emerged. As a  r e s u l t  o f  t h i s  re p e a te d  d is tu rb g m b ,  v e ry  t*M 

o re b a  w ere  v e n tu r in g  f o r t h  on  t h a t  p a r t i c u l a r  m orning ,

0c a  M ales  ap p e a r  t o  h a v e  no  d i f f i c u l t y  a t  a l l  i n  

re c o g n is in g  fe llo u -m e m b e rs , and fem al.es i n  p a r t i c u l a r ,  o f  

t h e i r  own s p e o ie s .  I t  i s  o f  i n t e r e s t  t o  n o t e ,  to w e v e r , t h a t  

th e  fe m a le s  o f  m ost o f  th e  Uoa sp o o le s  a t  Irtbaca  h a v e  no 

d i s t i n g u i s h in g  m le m rs .  !S» d i f f e r e n t  s p e c ie s ,  how ayer, 

g e n e r a l ly  possess t h e i r  om  s p e c i f i c  h d b i ts ts ,  and so there 

l a  l i t t l e  chance o f  th e  males becoming in fu s e d  as to  Wttih 

females belong  to  t h e i r  own s p e d c s ,  Towards th e  northern

o c c u r  t o g e th e r  i n  t h e  same 1 
' s p e c ie s  a r c  o f t e n  V ery s im i l a r  i n  appesrim e* m d  y e t  t h e  

m ales  n e v e r  ap peared  t o  show any  1 
o f  t h e  o t h e r  s p e o ie s .

$ h t i i i t a t ,  t h e  f a n a le s  o f  t h e  two 

j t  y>pesranoe end ye< 

r i n t e r e s t  I n  t h e  fem ales

» i s  n o  ev id en ce  t h a t  th e  Ih h aea



O b se rv a tio n s  p o i n t  t o  th *  eatto l-aa tea  t h a t  fcfee optiM p ro b a b ly  

gee r a t h e r  th a n  h o a r  t h e  app ro ach in g  H3te#>« Sbay seem t e a s  

t o  ra sp o n ti t o  a  v i s u a l  s t im u lu s  r a t h e r  th a n  to  an  a u d ito ry  o ne ,

<s) 'EiKtarm
th e  f i r e  s p e c ie s  o f  Ueo »ppear t o  d i f f e r  t o  t h e i r  

deg ree  o f  t im i d i t y ,  A lthough B arn ard  (1950) r e f e r s  t o  

"0̂ n a r l a a l s  a s  t h e  m o s t t im id  s p e d e a ,  th e s e  c ra b s  do ne% 

s c u t t l e  away to  d lB eppeen  doiei th e  n e a r e s t  b m ro tr  -teen 

d is tu rb e d ,  a s  i n d iv id u a ls  o f  th e  o th e r  s p e c ie s  d o , t e i s  f e e t  

may h e  due to  t h e i r  v e r y  s e t  muddy h a b i t a t  w h ite  does n e t  

peitiifc  o f  e a s y  movement. te e n  the o b se rv e r  approaches a u te  

an I n d iv id u a l ,  I t  s im p ly  s in k s  down, d ig g in g  i t s e l f  io b o  th e  . 

w a te ry  mud w here i t  i s  n o t  e a s i l y  S e te o te d  becau se  p f  I t s  

t e n h is h  c o lo u r .  I t  was n o t ic e d ,  how ever, t e s t  dariT® th e  

h re a d in g - s e a s o n ,  te e n  th e  b re e d in g  p o p u la tio n  h ad  moved t o  en 

a r e a  o f  d r i e r  mud high® * u p sh o re , t e e  in d iv id u a ls  moved aibottt 

f a r  more q u ic k ly  th a n  u s u a l  an d , t e e n  d is tu r b e d  e i t e s *  b y  & .

o h s s rv e r  o r  b y  a  te r e a te n in g  e r s b ,  th e y  -rushed down 

t h e i r  b a rro w s  o r ,  a t  l e a s t ,  r a n  o u t o f  barm*a w ay, t e e t i  

a f  t l i  u r v t l l a i  a r e  d la tu rb e d  th e y  do -no t s c u r ry  

ab o u t m ute  e i t h e r ,  p ro b a b ly  becau se  t h e i r  h a b i t #  i s  S im ila r

m u i t e s t .  t e a  ti>» M U ltat o t «  t p s a u t  m r  »ZM«* <!»

W  W *
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in d iv id u a ls  seem w ire  t im id  th e f t  I n  t h e i r  m a jan w t h e b i t e t  

on tU» p a thH oy i o a t v r a l l y ,  on  th e  f l a t ,  th e  d i s t a n t  ^ p r o a t i i  

o t an I n t r u d e r  I s  more e a s i l y  d e te c te d » I f  & m ale U» in v e r s a ' 

i a  f o r o ib iy  romoved f r o u  i t s  bup?ove o r  i f  th e  Q ^server t m e s  

betw een h im  and  h i s  bu i-rov , some Iflt.e re ts tin g  f e a tu r e s  o f  h ifl 

a e fe n o e -b e h a rio u p  may b e  obseaweS# I n  o i-der to  defend  M m -

a e i f  from  a  tmman in t r u d a r  o t^ y ,  th e  orab B tre te h e e  M s  m ajo r 

t& e lip ed  upw ards, h o ld in g  i t  s t r a i g h t ,  e t l f f  and M ^ i  sb»va 

h ia  head  i n  a  Voffy e h ^ ra o t ie r ia t io  m am ar* The o l a s  i s  he ld , 

s l i ^ i t l y  open* aad  th e  o re b  t ta tk e  away s te a d i ly  a s  th e  

o b se rv e r  eppYCtaohes. T b ls  defenoe-posfcure i s  r a t t e r  s i r a l ia r  

to  t h a t  d ia o u a se d  b y  P ea rae  (1912) f o r  B, pugnax* I f  en* 

should  manage t o  g ra b  h o ld  o f  th e  c rab  b y  h i e  a a jo ?  s h e lip e d i 

oao f i n d s  t h a t  ha  te m e d ia te ly  aheda i t  and eceap e ra  o ff*  I n  

no o th e r  s p e c ie s  do th e  s a l e  o rabs h o ld  t h e i r  m ajo r ah e lip ed  

bS s t r a i g h t ,  ifiien c a l le d  upon to  d e fen d  tbem delves fro ia 

Inman o b a e rV e ra , end i n  no o th e r  s p e e ie s  do th e  K a le s  ah sd  

th e i t -  m a jo r  o h e l i e s d  a s  r e a d i ly .  t o  o a p tiv ib y  in r e r s a  

in d iT id tte le  n e v e r  b ra n d is h  t h e i r  m a jo r o h e lip e d , when 

th re a te n e d  h y  m  obaape-er. In s tea d , sudb  a n  in d iv id u a l

m a w u y  a t o  » " " — f  « « *  d * .  i »  w a . i u

A a M p e a  t o t  m a  *W  o l ”  m o o m e 4 ,

k w w ,  1 .

6  m .  o a a .  i .  « h . ^  *  A ,

th e  y .  in v e r s a  ia d iv id a a ls «

S # #



tb s  n o p b h a ra .e tid  o f  R egion On t h i s  p e %  th e r e  i s  a  

eonttiatou® a tr s a m  o f  t r a f f i c  to  -which enpsrenfcly thm ertiae 

Save become aooTiStomed* Even ttio se  in d tv id u a lB  sM e h  a re  

found i n  R eg ion  A* j u s t  n o r th  o f  th e  open f l a t  sad  tiiongsida  

th e  p^tO fay*  a r e  " lo h  l e n s  t im id  th e n  t i m e  l i v i n g  pft Uw : . 

f l a t  i t s e l f .  The in d iv id u a ls  o f  aKLopoi>htha3:/tos J.iVfa% 

s e a r  th e  m ain  p a th w ay  o f  **M Saeo e s s  %h& l e a s t  tissid*

(b) t l a a  o f  d a rv * S id iT id u a ls  o f  i jH  th e  s p e c ie s  a re

tbij. l e a s t  t im id  to w ard s t h e  m id d le  o f  th e  Say when i t  i s  

h o ts a a t ,  q. h e b i t  v h ie h  -was e s p e c ia l ly  n o t ic e a b le  i n

, vdisn one domes a c ro s s  a  reasa o f  

Soft. I n d iv id u a ls  a t  any moment d u rin g  th e  feed in g -p eP lo d #  one 

n o t ic e s  more s a l e s  th a n  females,*. The excess , o f  m a le s  Ray 

be due to  t h e  f a c t  t h a t  th e  fe m a le s , u s in g  b o th  o h e lip ed a  f o r  

th e  p u rp o se ^  p ro b a b ly  f e e d  a t  a  f a s t e r ,  r a t e  th g n  do th e  a s le s ,-  

who u s e  o a ly  one o h e l lp e d .  The fem a le s  a r e  t in ts  aBle *6 
sefctim  t o  t h e i r  hm roH S a l l  to e  so o n e r^  i h  a l te m s M v e  ifl 

t h a t  fem a le  Hoa o ra b s  a r e  p o s s ib ly  m ors t im id  t t a n  th e  m ales*  

th u s  sp en d in g  m ore tim e  h id in g  down t h e i r  W r o t f s ,-  53*6 

e x c e p tio n  to  t i ie  g e n e ra l  r u l e  i s  V, o h lo i-o p h th a im a > i n  tto ia h  

s p s o is s  bfee n taaber m ele3 m m  f a d i n g  a&.&xs tira e  do<s6 w t»  

< s p e to  t o  s w e A  t i »  a u S b e T  < *  tmOM* a  o b D tia  *i , l>  b "

(4) g m r i g s .

# »  a « M i w a «  —  m w t w  '  

n m w A u i  w i z w W '  " "
r h av e  t h e i r  o«n s p e c i f i c

d i f f e r e n t  P ea  z.

W t a f c e ,  s r t M f f e r t t t *  » •  ^  »

froquently  thau  f ig h tin g  hetwesR Ittd iv iduals o f te-ff t  ' ,

stg liting m  th»»» «'**“ 
« » W M »  s f  to w n r a , »  « m * « b  W "  - *  W W -
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* « a l* y  a m  fe m e le s  e x i s t s  ra o a g a t m ale opabs. O enerelly  

gpeaking , th e  n a l e  I n d iv id u a l  u s s a  a lraost th e  saae  m v e tim t 

o f th e  hu g e  c law  o f  h i s  m a jo r  e h e l lp e a ,  t ia e th s r  he i s  warding 

o f f  sc-% o th e r  m ale  from. M s  t e r r i t o r y  o r  c o u r tin g  a  fem ale 

o?a3?» end', a s  a  r u l e ,  th e  g r e a t e r  th e  s it®  o f  t h e  m ajo r 

oheliped 0f  th e  i n d iv id u a l  i n  r e l a t i o n  to  th e  re s t-  o f  th e  

■boiy, t h e  g r e a t e r  i s  t b s  a e g r s e  o f  aufchorifcy s h io h  Che opab 

lias i n  M s  im m ediate  su r ro u n d in g s .  M oreover, mal-e o rahs 

t* i c h  a r e  l a r g e  I n  a l l  l e a p e o t s ,  oommand a  g r e a t  d ea l o f 

r e s p e o t  from  t h e i r  s m a lle r  f e l lo w s .

The t e r r i t o r y  o r  f e e d in g - a r e a  o f  e a c h  I n d iv id u a l  l a  

l im i te d ,  =nd th e .  firabs do n o t  ty p e a r  t o  move v e ry  f a r  tr& tt 

t h e i r  bu rrow s w h ile  f e e d in g .  Each c ra b  seems t o  Bake h i s  

borrow  t h e  c e n t r a  from  tifaioh a l l  M s  a c t i v i t i e s  e r e  :

and h e  may r e t r e a t  I n to  h i s  burrow  from  tim e t o  tim e* B16 
i n d iv id u a l  o f t e n  keep s th o s e  a m b u la to r ie s  on th e  a id e  o f  M r  '

body , o p p o s i te  t o  t h a t  o f  th e  Ev&jor o h e lip e d ,  f t r s l y  eatitoreti; 

i a  th e  e n tr a n c e  t o  t h e  bu rrow , w h i l s t  f e e d in g .  Hale o reb s , 

l a  p a r t i c u l a r *  d e fen d  t h e i r  bu rrow s s ta u n c h ly  a g a in s t  I n tru d e r s ,  

t r e a t i n g  th e  app roach  o f  any s t ra n g e  Ortib a s  an •on frlend ty  

a c t .  E very  t im e  an  I n t r u d e r  th r e a te n s  t o  © noroa-h on  h is  

t e r r i t o r y ,  th e  d e fe n d in g  m ala w i l l  v a r a  o f f  th e  s t ra n g e r -b y  

braM ditih lng  M s  e l a n  a l o f t ,  j u s t  ea t a  o o w t & l p ^ i a p l a y ,  

rsvrny  {1930) m a in ta in s  t h a t  th e  olaw -baokonitig  a c t io n  o t  th e  

m ale n rs b  l a  p o s s ib ly  t o  v a m  ^ th e r  t o d l t f l d u a a  t h a t  h e  I s  

th e  ow ner o f  •  p a r t i c u l a r  bu rrow . Should th s  W e a ^ l a p l a y  

f a l l ,  t h e  c ra b  s a y  u s e  M s  claw  as a  weapon, and a c tu a l

a * . . * - " * , " " ' * " ' ' - ' * " *

be e f f e c t i v e ,  t h e  th r e a te n e d  m ale sau iT ieo  o f f  th e  t e w l t o r y

a  m n i l r  — 1 —  " *  ^

ai«pl«T o filr  Ten- “  tb* M *“ a



•7, hcrtssvsp, 

f a r  m»re n o fc loeob le  th sa  eetiuel 

ir. graml£g&a> D uring  t i t fe e t-d le p la g r ,  a  B a le  C , amttOiiHiB 

In t i iv id n a l  ’"baokona” H itib h i s  isa joP  aH ellpad  l a  & M$5b3.y 

m an n er, a  m ereae iit ead.i2h  i s  T a g a ls r  saA 

I iM eih. i s  Pepe&ted s e v s p a l taares i n  qetdte 

to e  Zw Tsaent a t a p t e  x tW  tixa o l w  c£ th e  laa fo r 

o b e llp e d  p o in t in g  s l l ^ i tX y  f t i i^ a r d ,  and tihs am bulefcorles 

s l i g h t l y  b e n t  a s  u s u a l ,  to e  dfaellpaa I s  g tra ig h te K e a  end 

sewed $»xtwffip4s, tiaan  T s ls e d  t^w si-da m fc i!  t h e  e l w  i s  hsM  

"high t&DVib tife  I n a iv ia u e l*  At th e  same t im e ,  t h a  o^ab 

s t r e t t ib e s  M s  m S iu ln to r ie e  t m t l l  lie  l a  s ta n d in g  o a  t h e i r  ntbr? 

t i p s ,  a n a , o e o s s io n e l ly ,  ahou lS  tb e  s t a t e  o f  t e n s io n  tietweezt 

ts t i  th r e a t e n in g  m a le s  b e  B u f f io le s t ly  gpeati# t h e  is r ib  may

aad  p o s s ib ly  o pe  or- two a # u la k o r l@ s  nmy be p s la e d  m&s&itspil 

teem th e  g rounS , a s  t b e  m a jo r oM M ped d ro p s  anoe ag a in  

i n t e  I t s  n o rm a l p o s i t i o n ,  t b e  a m b u la to r ie s  s r *  b e n t ,  an d  th e  

mo„n d b e l ip e d  I s  lo w e re d .

Bow and a g a in , a o tu a l  oofflbafc fo llm ra  cnauooessfo l. 

g b e h a v io u r .  a »  f t g h « i ^  m ales  j o s t l e  one esott*

to e  f l ^ i t  s to a a  I n  Vtee I n c ip i e n t  

g r ip  en e  s n o th e r  f l i d y  $>T tb e  a]

fo rw ard , tihe w eaker c ra b  somatlHtse b e in g
. in d iv lf lu B l M s  s s  e a r te d  h im s e lf .

t e aa  th e  *«» 

i a l : S to  

n g h t i ^ r o a y  

l6,  b u t ,  g e n e r m y ,  l s

,a , th e  crabs eventually  

in  a manner reaslMscenfc

g l i f t e d  Mgtib e f f  « »

, u n t i l  t h e  s tro n i 

Only t h e n  i s  t b e  s t r o n g

otitebafcaats sm ia ra i 

bUrrdiHj, t d i t l e  t i t s  

be ro a n n e d  a f t e r  ® b r i e f

th e  v l a t e r  ta k in g

s V -
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s a f f i a l e n t  t o  s e t t l e  tiit-  m a t te r  once  and  f o r  a l l ,  and b o th  

or aba e v e n tu a l ly  resW a? t h e i r  f e e d in g  n o rm a lly , seme d l s t m a e  

f r c s  one a n o th e r ,  A tCL&ar was n e v e r  ao en  to  h e  b ro k en  o f f  

d u r in s  fl#xfciCLg-r and  i t  d i d  n o t  ^ p e a r  t o  make m o b  d i f f e r e n c e  

sjhether t h e  m a jo r  eb a lip o d  was on th e  r i g h t  o r  o n  th e  l e f t  

s id e  o f  t h e  b o d y  —— a  f i g h t  betw een  a  " le f t-h a n d e d "  and a 

* rigb^-bW ded*  c ra b  co u ld  ta k e  p lace  a s  e a s i l y  aii one -betw een 

two “r i  g h t -handed." c r a b s ,  9h«n  a  " le f t -h a n d e d "  Teal# 

w ith  a  " r i^ a t - h s n d e a "  m a le , how ever, th e  b an a l "hzmdahaka" -  

m ethod c o u ld  n o t  h o  a d o p te d , b u t  th e  o o n ^ a ta i ta  were n e v e r ­

th e le s s  e b le  t o  g r a s p  one a n o th e r 's  c law s q u i t s  s t r o n g ly ,

Uha fem ale a o f  XI, s n n u l ip a s  show v e ry  l i t t l e  

s g g ra s s iv s  b e h a v io u r ,  tout ep p esr  t o  b e  rafcher t i t i i d  c r e a tu re s ,  

eoan p o rin g  o f f  down t h e i r  h o le s  VMmeVe? a  m ale  c ra b  approschea 

fefeoss tiid  o n lv  o c o a a io n a l ly  s t ru g g l in g  w i th  m eW ara o f  t b s l r  

owv a c x ,  i n  m in o r  ak im a ish e s , ov e r t h e  ow nersh ip  o r  b u rro w s,

3h  u .  a n a u l ip e s ,  f i n i t e  in v o lv in g  th r e e  in d iv id u a ls  

o c c u r  v e r y  O c c a s i o n a l l y ,  to u a U y  sudb t i g h t s  t e r t W s  t h r e e

w l m .  w »  —  f — « i— « .  =

th e  ow n ersh ip  o f  burrow s*

1 .  T

mmm



O en ara lly  =n in d iv id u a l  ohaaes o ff  M s  opponent i n

e  r a t h e r  j e r k y  f a s h io n  -  t h a t  i s ,  b o th  e rab s  ru e  a  s h o r t  

d is ta n e e ,  p a u s in g  m o m en ta r ily , from  tim e  to  t im e , q u i te  

e isn lta n a o u sL y , b e f o r e  resum ing  th e  ch a se , i n  0,  fcu re rsa , 

more t h a n  i n  any o th e r  3oa s p e c ie s ,  th e r e  i s  a  msrfked d i f f e r e n c e  

in  th e  b e h a v io u r  o f  an a tta c k in g  mole a s  compared u i t h  t h a t  

o f  e  d e fe n d in g  e rab*  The fo rm er ru n s  on to o  ver-j t i n s  o f  

h i s  s t r a ig h te n e d  am b u la to r ie s  and h a s  a  r a t h e r  s t i f f *  te n s e  

ap p ea ran ce , w h ile  t h e  l a t t e r  s c u r r i e s  o f f  w ith  t  1 am b u la to rie s  

b e a t  a s  u s u a l ,  The g r e a t e r  th e  te n s io n  betw een  to e  tw o orabe*  

to e  s t i f f e r  th e  ap p earan ce  o f  th e  a t ta c k in g  in d iv id u a l ,  " The 

w eaker c r a b  u s u a l ly  fe n d s  o f f  M s  a t ta c k e r  b y  h o ld in g  h i s  

m ajo r d h c lip p d  d e f e n s iv e ly  b e fo re  h im , tiv su ch  a  c a s e ,  th e  

m ajo r Maw i s  h e ld  b e n t  and  i n  to e  norm al p la n e ,  b u t  p o in t in g  

s l i g h t l y  fo rw a rd  o r  ev en  a t  r i g h t - a n g le s  to  t h e  bod y , depend ing  

on th e  p o s i t i o n  o f  th e  w eaker c ra b  i n  r e l a t i o n  t o  th e  a t t a c k e r ,  

t h i s  d a fe n c s -p o s tu re  i s  r a t h e r  d i f f e r e n t  from  t h a t  shown b y  

a. 0 .  < f ? e re a  m ale  d e fe n d in g  b in o e l f  from  a  human observ er*  

a s  h a s  b e e n  d e s c r ib e d  u n d e r  "T im id ity ” ,  S ince th e r e  I s  no 

q u e s tio n  o f  o v e r -p o p u la t io n  on ton  feed in g -g ro u n d a  o f  0 , in v e rsa *  

how ever, a t t e s t s  a c t i v e l y  t o  s t e a l  burrow s from  t h e i r  owners 

ta k e  p la n e  c o m p a ra tiv e ly  r a r e l y ,  S e re  end th e re *  a  p a i r  o f  

m ales  w ere n o t i c e d ,  s ta n d in g  a  few  in c h e s  away from  one 

a n o th e r ,  v e r y  te n s e  en d , p e rh a p s ,  w ith  t h e  d a w s  o f  t h e i r  

m ajo r c h a l ip e d s  h e ld  open* One o r  o th e r  ■ b o th  c ra b s  

sudden ly  b re a k  th e  te n s io n  b y  moving o ff ,,  whereupon b o th

W b . t m t .  u m l i t  m a n y  «  A —  —  — M p r l , ,1 ! r » 
en te rd n g  t ^ o l r  b a r ro w s . B scauae o f  th e  low  p o p u la tio n

a l » t  one a n o th o r  o v e r  a  a la to n o e  o f  » o r .  th m  a  y a rd  «»1 

aab x tta to r le s  o f  h i s  opponent* m o ling  u s e  o f  th e  Ola



r
m ajor o b e llp e d  f o r  thZ a purpc-aa.

V ery  o o c a a io n a l ly ,  e  d e f i n i t e  tb raa fc» d ieo ley  move- 

a e s t  -was d e te o te d  amongst c e r t a i n  V. In v e rse  m a le s , p s r t i c u l a r l y  

sm cngst t h e  in d iv id u a ls  d e fe n d in g  bu rrow s, s a o h  a  m ale  may 

bovs s l i g h t l y  s idew ays o r  rem a in  i n  one s p o t  w h ile  d i s p la y in g ,  

b u t h e  d o es  n o t  jump a b o u t #* much a s  V* sn m ilip a s  m tiles do, 

and h i s  m ovements a re  l e s s  J e rk y ,  w ith  lo n g  p au ses  I n  be tw een , 

Sutsb an in d tv id u a l  h o ld s  th e  c law  o f  h i s  m ajo r C hellped  

s l i g h t l y  r a i s e d  b u t  b e n t  and In  th e  no rm a l p l a n e ,  and  h e  moves 

i t  ou tw ards and i n  a g a in .  T h is  movement, w hich  i s  re p e a te d  

s e v e ra l  t im e s  w ith  p a u se s  i n  between* l a  f a i r l y  f a s t ,  b u t ,  

g e n e ra l ly  sp e a k in g ,  i t  g iv e s  t h e  Im pression , o f  b e in g  r a t h e r  

"ysthaygl'a. Som etim es, th e  sm a ll c h e llp e d  may a ls o  b e  l i f t e d  

s l i g h t l y  when th e  m a jo r o b e llp e d  i s  r a i s e d .

Pm  a l e  TJ, in v e r s e  in d iv id u a ls  a re  f a i r l y  ag g re s s iv e  

tow ards e a c h  o th e r  and  may be se e n  t o  ru s h  a t  cam a n o th e r  

w ith  b o th  t h e i r  em ail c law d s l i g h t l y  r a i s e d .  V ary r a r e l y ,  

fem ales  d e fe n d in g  bu rrow s w are s e e s  t o  show a  v a ry  d e f i n i t e  

t h r o a te n in g - g e s tu r e  w hich was d ir e c te d  o n ly  a t  o th e r  fem ales#  

Saoh a  t h r e a t - g e s t u r e  was se e n  o n ly  a t  momenta When a  fem ale  

appeared  t o  b e  v e ry  t e n s e ,  due t o  th e  f a c t  t h a t  a  neig h b o u rin g  

fem ale  tro s  ^o p ro ao h in g  to o  n e a r  b a r  b u rro w , th r e a te n in g

fem ale  w ould r a i s e  b o th  h e r  c law s sad  th a n  move them outw ards 

end i n  a g a in ,  u s u a l ly  s im u lta n e o u s ly . The movement xas 

f a i r l y  f a s t  and wafl re p e a te d  a  few  t i n e a  b e fo re  p a u s in g .

I n  0,  i n v e r s e ,  th e  in d iv id u a ls  seldom c o w  t o  g r ip s

M M *  t .  W  ^  W  l a w " ,  W  *  . W *  W M ,  — O f

= 1 ^ . ,

bt-oken o f f  d u r in g  auob  a  f i g h t .  I n  a p l t a  a f  ^  f s a t  £bafc

"‘IT



64*
jaman observe**. F ig h t in g  d a l e s ,  h o tw v ar, g r ip  &,

a  spB&iBl. w ay , d i f / e r t m t  f r o q  th e  u s u a l  ‘-haadshake" -  n e te» d  

as a lr e a d y  d e s o r tb e d  f o r  0 .  n n n u lip e s .  la a te a d  o f  %Ms, th e  

f ig h t in g  C. in v e r s a  I n d iv id u a ls  g e n e r a l ly  h av e  t h a l r  olstis 

lo o s e ly  in t ia r lo c k e d ,  w itai th e  t i p s  p o k in g  In to  t b a  gyoynfl,

5h l3  w ekenad , g r ip  p o s s ib ly  ag eo u n ts  f o r  to e  faofc t W  th e  

c rab s do n o t  l o s e  th a ls -  a law a d u r in g  f l u t i n g .

Tt. o h lo ro p h triRlTaua.  T h re a t-d lf ip la jr  I n  t h i s  s p e c ie s ,  iM .\e  

s g f ia n t ia l ly  aU n ilajr t o  t h a t  o f  V. ooB alipes# n evertfneleaa 

e o n a ls ta  o f  f a s t e r ,  more ja rk y  movements nM tih  te n d  to  be 

l e e s  c l e a r l y  d e f in e d  th a n  th o s e  o f  th e  la t t - d r  sp e o ie a .  fha  

m ajo r d h e l lp e d  I s  h e ld  s l l^ i f e ly  s la n tw la e  r s p o s s  t h e  body 

so  t h a t  t h e  c la w  p o in ts  e v e r  th e  o p p o s ite  "shou lder**  and I t  . 

i s  moved away from  and them  i n  to w ard s th e  crate sgftln*. S i l a  

moveraeOt i s  h ig h ly  o h a ro e te r is fc io  and I s  r e p e a te d  s e v e ra l  

t i a a s  b e f o r e  p a u s in g .  Wis m ethod o f  lT i^» ti»g  1®

V , oh lo ro p h th a lin u s i s  a l s o  v e ry  l i k e  t h a t  o f  tj« anauS.ipsa, 

w ith  t h e  o on iba tan ts  a g a in  g r ip p in g  claw s a s  i n  a  human hss^-. 

sh a k e . t r i k e  tr» am m lip es*  to o ,  f i g h t s  in v o lv in g  W u e  

I n d iv id u a ls  t a k e  p l a c e  f r o a  t i a e  t o  tim e .

3 a* f e a e l s a  o f  U , eh lo roph tha lam a,  l i k e  tiroee  e“ 

tr» I n v e r s e ,  t e n d  to  h e  rem ark ab ly  a g g re s s iv e ,  d ev o tin g  V v sir 

p u g n a c ity  t o  k e e p in g  o th e r  in d iv id u a ls  away from  t h e i r  t e o r a y s ,  

Saah a  fem a le  lu n g e s  s idew ays a t  any  t r e s p a s s e r ,  so  ch asin g  

th e  l a t t e r  o f f  h # r  t e r r i t o r y ,  and she  i s  Saat a s  ag g re s s i? *  

w hether t h e  i n t r u d e r  happens t o  b e  a n o th e r  fem ale  o r  e w *  a  

M e ,  * 11.  b e in g  p e r t t o u l e r l r  I P — to * n ra«  

sa a lle T ' th a n  h e r a e l f *

1955, ah en  to o  'breadlng-sB&Qor- o f  r.yaa tea  «aa a t  i t s

QS/,**
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%ha S«80 S-wsap. O nly  b re e d in g  I n d iv id u a ls  ooeup led  t h i s  

be<3edlng*grcrJXid I n  tiue d r i e r  mud n e a r e r  th e  t r e e s ,  and th e y  

h a d  moved up -sho rt*  from  th e  u s u a l  wat and a b a s e d  seaward 

p a r t  o f  th e  b e a c h , -tihidh, r e p re s e n ta  t h e  feed in g -g ro u n d  o f  

y ,  m a r io n ls  I n  t h i s  p a r t i c u l a r  l o c a l i t y ,  Ba th e  b reed in g - 

g ro u n d , e a c h  m ale  and  fem a le  in d iv id u a l  appeared  to  k e fe  i t s  

o v a  p e r t ic a le a r  bu rrow , and  m ost o f  th e  c ra b s  w ere o u t  o f  t h e i r  

h o l e s  and n a m in g  sh o u t b u s i l y ,  o f te n  v e ry  f a r  from  t h e i r  

b u r ro w s ,  V ery l i t t l e  fe e d in g  was n o t i c e d ,  s i n c e  th e  e re tti 

w e re  d e v o t in g  m oat o f  t h e i r  tim e to  m a tin g , i k e  in d iv id u a ls  

w ere c o u r t i n g  b u s i l y ,  and a  g r e a t  d e a l  o f  f i g h t i n g  was ta k in g  

p l s s e ,  som etim es f o r  no  ap p a ren t r e a s o n .  T here Was, how ever, 

t e r r i f i c  r i v a l r y  o v e r  fe m a le s  am ongst t h e  m ale  in d iv id u a ls ,  

who gave th e  im p re s s io n  o f  b e in g  p a r t i c u l a r l y  taftSe and p u g - 

TMtoieua, 2nd who w ere r e p e a te d ly  s e e n  t o  b e  a c t i v e ly  chasing  

t r e s p a s s e r s ,  o f  b o th  s a x e s ,  o f f  t h e i r  t e r r i t o r i e s .  One *\u8x 

m a le ,  . fo r  s a m p l e ,  w as se e n  to  ru s h  a t  a  fem ale  v k ia h  h ad  

i a a d v e r t a n t ly  ecme to o  c lo s e  t o  h i s  burrow * She was unfib ls 

t o  a ad ap e  f a s t  enough, and  h e  r a n  tip b eh in d  b a r ,p ti& # n g  h i*  

b e a t  m a jo r  d h e l lp e a  fo rw a rd  su d d en ly  and so b a n g in g  h e r  

a c r o s s  t h e  b a c k  o f  h e r  c a ra p a c e  w ith  h i s  d e w ,

b o r in g  F eb ru a ry  th r a a t - d lg p l a y  was m ore n o t ic e a b le  

H jsn  t o S a g  to r ll-H fc y .  S to n e  * »  B lw  o r  t i i o  ® o«SM  to  

r t t o o r  om & eT W B , B i»  movement taT O lT o i t o  Sura** to  Tulher 

»10» f  end 1# i »  elBo meed K ton «  »S1« t o  a t t e n t l u g  t o  m toroot 

a  to m a to '» a t t e n t i o n .  i  t t e o a tn n to g  »«1» —  * 1,e» M »

k t o  W - U  — i t o  k - e t o m  * «  * U  StoM A t t o  t o .

- L * - -  t o  W *  l - t  -  f  * *  » * * * "
to N — A U - e - t o - t t o , — t l .



ggaapaH y  c o n fin e d  o n ly  t o  bhose eoeafitone tittes t&e s ta le  

oonosraed t a  d i s p l a y in g  b e fo re  a  fem ale  In d tT ta a e l ,  ,98» 

malB c ro b  s ta n d s  t o  cme spots t f e l l e  b r in g in g  MB ia a jo r  o h e lip ad  

g n io k ly  i n t o  i t s  n a t u r e l  p o s i t i o n .  A t th e  asms tim e* 

lie  lo w ers  M s  m in o r  o b e lip o d  said bends M i  a a tro la to r ie a ,  so 

M s  no rm a l a te n o e  i s  enee Hope ad o p ted , a f t e r  & b r i e f  

pauae* th e  movement i s  rB p e& t^ ,, $& Se^> tiro  orabe ^ppsepea 

t o  spend  l e s s  t im e  th ra a to n in g  one a n o th e r  sn d  m ore t l s e  l a  

a d to a l  CO T^at, Should  a  m ale  b e  e n a b le  t o  obese M s  opponent 

asrg-, to e  tie-' etirae t o  g r ip s  alm ost iiatisaiafcaly* anS t t i t l i  t h a  

olawa o t  t h a i r  r e a p s o t iv e  aiA ior e tu riipeS s M i d  i s t i e  opsa» 

ttisg- g p ip  e a c h  o th e r  I n  t h e  u s u a l  %Koa%hBke" •** BWtttoS*

S h e lr  olaw a o litsk  to g e tb a r ,  .as -saa nofiioad  e s p e a iS l ty ^ o r  

■0* a o m illp e a ,  Whan th e  g « p  i s  p artio u lzaM y  

a o h e r s c te r is f c io  f i n d i n g  n o ia e  a a n  b a  baeBd* d»» t o  $b»-*n» 

el.rota b e in g  SaeBb&y n ib b e d  to g 6 tb a r<  A peA r o f  ooaibst-anfcs 

■sdtth lo o k e d  oIbwb o f t e n  shake e eeh  o t h w  » iolen63.y# «S4 e& ai

Such b. hold g e tte rn U ir l a s t s  fo r  a  fsm  w W k ,  6 f to ”  t t i tc h  

tho tvro cT-ehj) so em es  MW A ™  t3nd another h u ^ a a ly ,

I t e e t i w a d  m a le s  ena r« » « le «  ™ m  • « • ”  *» W «  W  to a iT  

m ,U W «  f e i r i r  MgB, portn«llo-17 1«1« betog ohM.a «wy» 

m  * d .  v t i . . ,  '

« b ^ r  . - . W l * ' * ' *
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bowersr, enofchei* a a l a  orate, « tt!v  a  b aflly  dtgaagea claw  on 

b is  m a jo r o h o l ip e d ,  was aeon  t o  b e  m ere tium  h o ld in g  h i s  own 

saaagst M s  f a l l o w s .  T h ia  was ppc-'bably Sue t o  th e  f a c t  t h a t  

tie wbs an  s o m a tu ra l ly  l a r g e  or*abt b u t  he  o e p ta in ly  n e v e r  e n te re d  

b i s  bu rrow  f o r  Say l e n g th  o f  tim e  d u r in g  tihe e n e r v a t io n  p e r io d .  

He sp e n t H is  t i n e  d i s p la y in g  f r a n t i c e l l y  end in o e s s a n t ly ,  

and h e  k e p t  c h a s in g  n e ig h b o r in g  m ale a i n t o  t h e i r  bo rrow s.

He sp en t v e ry  l i t t l e  tim e f e e d in g ,  end h e  appeared  t o  be th e  

s u p e r io r  c ra b  I n  h i  a im m ediate  v i c i n i t y .  TBla m a le , however* 

was d e f i n i t e l y  an e x c e p tio n ,

Jn t h e  b re e d in g -g ro u n d , fem ales  o f  tto is  ep eo la s  

a lso  ap peared  t o  b e  v e ry  t e n s e  I n  t h e i r  b e h a v io u r ,  -and W a  

f a i r l y  aggreaaivf* to w ard s one a n o th e r , She? h ad  n o  th r e a t -  

d ia p ls y  a s  d e a o r lb a d  f o r  U, in v e r s a ,  b u t  th e y  w r e  a o n tto u a u s ly  

oh ss lo g  one a n o th e r  away from  th e  v i c i n i t y  o f  t h e i r  bH«wwo^

‘Bha aorm oi>  vre t, e z^osed  feeding-groxayiB  o f 

Tt» ■aarlonlB a r e  s i t u a t e d  low  down on  th e  beatii*  aad th e  

population dan»W  i»  Bet a» great a» to  tholr 6 w a iiie -s» e e 6 » »  

B ,6ltBi8 =06 o lm -m vtng sre tliro.tora Mduoed to  » atelMM,

in to  any o o n ta o t  w ith  d ne  aootfcar. tn s te a d ,  fchay w p y  

Is th W B io  end  ® e= d  t o a l r  tim e  f e e d lo s  o f  a e r e l i r  « t t» ln s  t o  

t h e i r  bu rrow s im m ersed in  w a te r .

g, u r v t l l e l # In  p a r t im la r ,  a  Snail populatloa o f th ia

^ 1 . .  t h a ,  ^  « »  - w d .  » f  —  k  * — ,  * *

so u th  i n  R egion  0 o f  t h e  Saoo 9«map, was observed  I n  b o th

fe e d in g  Q u ie t ly  and  w ere f a r  l a s s  te n se i n  t h e i r  behstftoW

tigg reasivo  to w ard s 

togaged i n  a c t u a l  combat*



BeVei* ^p eax -ed  to  oo®e t o  g r lp a ,  hovtsvai?, th e  a e l e s  aeeraed 

to  bd  d e f i t i l t e l T  v e r y  v a r y .o f  one a n o th e r  tod  k e p t dadglDg 

betiittd  t h e  A v loatm la r o o t s  I n  o rd e r  t o  avo id  m eeting one 

a n o th e r ,  A t h r o a t - d i s p l a y  was o e e a s io s a l ly  iso ttey d  w ctsgat 

tn e  m e le s ,  how ever, and  th e  same M aveoent ■was ono& agota  

used a l s o  f o r  o o u r t s M ^ d ia p l a y ,  A lthoogti fche d is p la c in g  . 

I n d iv id u a l  d o es  n o t  r a i s e  h im s e lf  on t o  th e  t i p s  o f  h ie  

sn b ttla fco rlea , o r  jtinp a b o u t, o r  r a i s e  M s  m inor o h a lip e *  6a 

In  o th e r  s p a d e s *  su ch  a  m ale  d o e s ,  how ever, n ak e  u se  o f  h i #  

e a jo r  C h e llp e d  oa u e u e l ,  sod  h e  Tueves i t  I n  a  s t r a i g h t  l in e * ' 

fo rw ard  s i l e n t l y  and th e n  baOk to w ard s h im s e lf  again*. $& e  - 

B ios and  r a t h e r  l e i s u r e l y  movement, « h io h  I s  re p e a te d  ro ly  

a  few  tim e s  a t  one s p e l l .  As l a  t t .  a a r lo h l a ,  th**«W w &  

m alee and f e a e l e s  b a ld  up t h e i r  sm a ll  dae llpeda#  p a rto ea lK P ly  

when th e y  a r e  b a c k in g ,  o r  ru n n in g  away from  an  a tta o k e r*  'y^-'

I h  l o e a l i t l e a  W tero th e  fe a d ln e ^ g ro m d a  o f  th e  T%&

e w l *  » «  M M  *« »  =  W T  w m k  .*

w k  a a w a u  « «  M K W  ^

Z Z L Z J C Z C T Z Z L .



60 toy th e  m a le s  o f  t h i s  sp e o le s ,  end th e y  were f e e g n e a tly  

seen  t o  r a s h  I n t o  t h e i r  b o r ro w  l a  o rd e r  t o  eseape  th e s e  

in d iv id u a ls ^  A f u r t h e r  axeraple I s  t h a t  o f  th e  tT t.ln v e rsa  

m oles and f e m a le s ,  on  th e  open f l a t  o f  Region A 6 f  t h e  S&eo 

Swamp, w h ich  b u l l y  t h e  s m a lle r  0 ,  e n n u llp ea  in d iv id u a ls  In  

t h e i r  m id s t  W henever th e  l a t t e r  ccme too  o lo se  io  them  end. 

t h e i r  b u rro w s . Male end fem ale  in d iv id u a ls  o f  "B, am rioniS  

end U. u r v i l l e l ,  t o  a  l e s s e r  e x t e n t ,  a lso  te n d  to  b u l ly  th e  

m an lie r IT* a n n u lip e s  in d iv id u a ls  l i v i n g  amongst them , a  f a c t .  . 

which was e s p e c i a l l y  n o t io e a b le  BOO y a rd s  so u th  i n  Region 9  

o f  th e  Saco Swemp, Hi th e  b reed in g -g ro u n d  o f  T?» m .e r l# l a ,  ' 

a  m ale was a c t u a l l y  aeon  to  lo c k  th e  claw  o f  h i s  m ajo r oh e lip ed  • 

■with t h a t  o f  a  TT, an n u lip e s  in d iv id u a l .  A f te r  a  v e ry  b r i e f ' • 

S tru g g le ,  h e  th re w  th e  U« cn n u ltp a s  o f f ,  e o  t h a t  th e  l a t t e r  

was th row n  a  few  in c h e s  away# la n d in g  on h i s  back* fb P  

th e  m ost p a r t ,  how ever, th e  9 .  m a rlo n la  end c e r t a i n l y  th e  . .

1 ,  w r t l l e l  stale M W ld a a le  d id  B el «tte»|>l to  eme to  erip»  

Hitth th e  r e la t iv e ly  elicit ae sH o r 17. antaiiipea aales>

tiu ced  e o a  M le  m d female U« a m l ip e a  CMM « «T  . 

f r e e  th e  v i d i n i t y  o f  Shell- bu i-roye. A lso  a l  800  yeodd m o th

b  ^  h m  W .  . i w w *  —  w

« f : k  w i t A W  i w - w

W l A t u i .  o f  o .

W h d w , ,  « » * ,  

r — M , ^ l a l l T .  '  , = 1 1 - 1 "  — T ^

* .  ^  f " '  —  - w m r
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