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A bstrac t

Sesarm a leptosom a  is a sm all grapsid  crab w hich lives on th e  ro o ts  o f m angrove trees of 
th e  E as t A frican  coast and m igrates twice a day to  and from  th e  canopy, spending the 
h o tte s t hours o f the  day and  m ost o f th e  night w ithin th e  ro o t system . W hen  n o t feeding on 
th e  canopy  th is crab hides in sm all crevices w hich the aerial ro o ts  o f R hizophora  m ucronata  
form  on en tering  th e  m ud surface, or it feeds, a t low tide, by scrap ing  th e  b a rk  on th e  roots. 
C rabs m ark ed  and re leased  on  the tree  o f cap tu re  rem ain ed  on  it th roughou t the 
observation  period  (6 days). Specim ens m arked  and then  d is located  to  trees  7 m  distant 
w ere ab le  to  re tu rn  to  the tree  o f origin in a few days. C rabs d is located  16 m aw ay tended  
no t to  rem ain  on  the d isp lacem ent tree , b u t they w ere never seen  back on the ir ow n tree. 
O bservations perfo rm ed  over a 16-day period  show ed that individually  m arked  crabs, a fter 
each o f th e  tw o daily 'm igrations, w ent back to one, o r at m ost tw o , w ell-defined sm all ro o t 
crevices. T he short-d istance  hom ing ability and the strong  fidelity to a  w ell-defined area 
show n by S. leptosom a  a re  in te rp re ted  as behavioural m echanism s evolved to  avoid high 
p red a to ry  pressure.

K eyw ords: H om ing; Sesarm a lep tosom a ; T ree climbing; T ree  fidelity

1. Introduction

Am ong the Brachyura species colonising the mangrove swamps of the Indo-
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Pacific a rea , th e  m ost ad a p te d  to  clim bing  tree s  is surely  S esa rm a  leptosom a  
H ilg en d o rfi 1869, a sm all crab  fo u n d  in  th e  m angroves o f T a n z a n ia  (H artn o ll, 
1975; G idd ins e t al., 1986) and  o f K en y a  (V annin i and  R uw a, 1994). In fact, even 
if m an y  species belonging  to  th e  G ra p s id ae  a re  know n  to  co m m o n ly  clim b the 
ae ria l ro o ts  a n d  the  first p a r t  o f th e  tru n k s  o f m angroves (V o n  H agen , 1977; 
S ivaso th i e t  al., 1996; V annini e t al., 1996), on ly  A ra tu s  p iso n ii , a spec ies living in 
th e  sw am ps o f trop ica l and  su b -tro p ica l A m erica , an d  S. lep to so m a  are krjow n to  
reach  th e  canopy  o f m a tu re  tali tree s  to  fe ed  o n  th e  h ighest leav es.

A lth o u g h  th ese  tw o species can  b e  co n sid ered  ecologically eq u iv a le n t som e 
s tro n g  d iffe rences in th e ir  b eh a v io u r m u st b e  p o in ted  ou t. In  th e  A m erican  
species, th e  clim bing and  exp lo ring  o f th e  tre e -to p  seem s n o t  to  have  any 
rhy thm icity  (W arner, 1967; Von H ag en , 1977) an d  th e  only m a ss  m ov em en t 
d esc rib ed  fo r this species is a b re ed in g  m ig ra tio n  tow ards th e  sea w ard  fringe of 
th e  sw am p, w hich occurs at new  an d  fu ll m o o n  (W arner, 1967). In  co n tras t, the  
A frican  S. lep tosom a  perfo rm s m ass m ig ra tio n s to  and  from  th e  canopy  of 
R h izo p h o ra  m ucronata  tw ice a day  (V annin i and  R uw a, 1994). T h e  first daily 
m ig ra tion  s ta rts  a t ab o u t 0600 an d  is fo llow ed  b y  a dow nw ard  flow  a t  ab o u t 1000; 
th en  th e  w ho le  p o p u la tio n  belong ing  to  each  tree , som etim es a b o u t 200-500  
crabs, m ak es a second  upw ard  m ig ra tio n  a t ab o u t 1700 and  com es dow n a t dusk 
sp en d in g  all th e  n ight w ith in  th e  ae ria l ro o t system  of the  tre e . N o seaw ard  
b re ed in g  m ig ra tio n s hav e  b ee n  d esc rib ed  fo r th is species.

F ro m  th e  p rev ious o bserva tions it is c lea r th a t, even  if it is a p o w erfu l c lim ber, 
S. lep tosom a  spends m ost o f its tim e  b e tw e e n  th e  ro o ts  o f th e  tre e , using the 
crevices fo rm ed  w hen the  ro o ts  en te r  th e  m u d  to  h id e  itself o r g raz in g  on th e  ro o t 
b a rk , n ev e r very  fa r from  its shelters.

T h e  aim  o f th is study  w as to  te s t if th ese  c rab s  te n d  to  b e  fa ith fu l to  a fam iliar 
tre e  an d  th u s ten d  to  form  w ell-defined  tre e -re la te d  popu lations.

2. Materials and methods

A ll ex p e rim en ts  w ere  p e rfo rm ed  in th e  R . m ucrona ta  belt o f  a m an g ro v e  sw am p 
n e a r  D ab asso , a locality  w ith in  M id a  C reek , 20 km  sou th  o f M alind i, on  th e  
K en y an  coast. B etw een  Ju ly  and  A u g u st 1993, ab o u t 300 spec im ens o f S. 
lep tosom a  w e re  c a p tu red  du rin g  th e ir  m o rn in g  dow nw ard  m ig ra tio n  (V annin i and  
R uw a, 1994) using  a bag -like  trap  b u ilt up  a ro u n d  th e  tru n k  o f five chosen  trees. 
T w o o f th e  five trees  w ere  used  fo r a sh o rt-d is tan ce  crossing ex p e rim en t, an o th e r 
tw o w ere  u sed  fo r  a long-d istance crossing  ex p e rim en t, an d  th e  fifth tre e  w as used  
fo r o b serv a tio n s  o f focus an im als. A ll c rab s w e re  m ark ed  w ith T ipp -ex . In  each  o f 
th e  crossing  ex p erim en ts , th e  crabs w e re  n o t ind iv idually  m ark e d  b u t in s tead  w ere 
d iv ided  in to  fo u r groups: th e  re sid en t g ro u p  a n d  d isp laced  g ro u p  fo r each  o f th e  
tw o tree s . T h e  S p ea rm a n  n o n -p a ram e tric  c o rre la tio n  tes t was ap p lied  to  co rre la te  
th ese  d a ta  w ith  tim e.
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2.1. Short-d istance crossing experim en t

A  to ta l o f  120 crabs cap tu red  on  tw o tree s  7 m  ap a rt ( tre e s  I a n d  II o f Fig. 1) 
w ere d iv ided  in to  fo u r g roups an d  m ark e d  w ith  fo u r d iffe ren t codes. T h irty  
spec im ens from  th e  first tre e  w ere  re le a sed  back  o n  th e ir  ow n tre e , w hile th e  o th e r 
30 w ere  d isp laced  to  th e  second  one; th e  sam e m e th o d  o f re le a se  and  d isp lace­
m en t was used  fo r the  60 an im als o f th e  seco n d  tree . T hus, a t  th e  en d  o f the 
ex p e rim en ta l re le ase , th e re  w ere 30 re s id en t an d  30 d isp laced  crabs on each  
tree .

Follow ing  V annin i and  R u w a (1994), w e re co rd e d  every  10 m in  th e  n u m b er of 
m ark ed  crabs invo lved  in th e  daily  u p w ard  m ig ra tio n s w hich to o k  p lace  betw een  
0600 an d  0830. T w o  nearly  o p p o site  o b serv a tio n  p o in ts  w e re  ch o se n  at a d istance 
o f 10 m  fro m  th e  ex p e rim en ta l trees , in  o rd e r  n o t to  d is tu rb  th e  re g u la r  m igrations 
o f th e  crabs (Fig. 1). F ro m  th ese  p o in ts  o b serv a tio n s  w ere ca rried  o u t fo r 6 days, 
s ta rtin g  from  th e  day  a fte r th e  d isp lacem en t. T h e  tw o ex p e rim en ta l trees  and all 
th e  tre e s  su rro u n d in g  th em  w ere  scan n ed  b y  o b serv ers  using b inocu lars.

roots

7 m

can o p y '

^  =  posi t ions  o f  t h e  o b s e r v e r s

Fig. 1. ‘Short-d istance experim ent4. Crabs w ere collected and released on trees I and II and 
observations w ere carried  ou t from  the points indicated. A ll the represen ted  trees w ere scanned. 
Shaded trees w ere th e  ones on which crabs w ere actually recorded.
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2.2. L ong-d istance crossing experim en t

T h e  exp erim en ta l p ro c ed u re  was th e  sam e as in th e  first e x p e rim e n t b u t w ith  
on ly  100 an im als (25 re s id e n t p lus 25 d isp laced  crabs p e r  tree ) o n  tw o  trees 16 m  
ap a rt. T h ese  tw o tree s  w ere  lo ca ted  in  an  a rea  o f lo w er tre e  d e n s ity  an d  th e re  was 
a p a th  b e tw een  th em  (Fig. 2 ). T w o  o b serv a tio n  p o in ts  (Fig. 2 ), s i tu a te d  10 m  aw ay 
from  th e  exp e rim en ta l tree s , w ere  chosen  to  allow  th e  o b serv ers  to  scan m ost of 
th e  tre e s  su rro u n d in g  th e  ex p e rim en ta l ones. O b serv a tio n s  a n d  reco rd s w ere 
m ad e  using the  sam e tech n iq u e  as in th e  prev ious ex p erim en t.

2.3. O bservations o f  fo c u s  anim als

F ifty  crabs w ere ca p tu red  on  a single tree , ind iv idually  m a rk e d  an d  th en  
re leased  o n  the  sam e tree . A  d e ta iled  d raw ing  was m ad e  o f th e  ro o t  system  of th e  
R . m ucronata  co n sid ered  an d , du rin g  a 16-day p e rio d , 10 o b se rv a tio n  sessions 
w ere  p erfo rm ed , using a b in o cu la r , to  locate  as m any  crabs as possib le  an d  to 
reco rd  th e ir  p o sition  on th e  draw ing. A ll crabs observed  w ere  fo llow ed  during

1 6 m .

lg ]  =  c ra b s  d isp la c e d  from  tre e  II 

U l  =  c ra b s  d isp la c e d  from  tre e  I 

*  =  p o sitio n s  of th e  o b se rv e rs

Fig. 2. Schem atic view of th e  relative positions o f trees involved in th e  ‘long-distance experim ent1. 
D isplacem ent and experim ental trees, observation  points, root systems and  canopies are  represen ted  
as in Fig. 1.
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th e ir  m o rn in g  dow nw ard  m ig ra tio n s  an d  th e ir  positions w ere re c o rd e d  only at the  
en d  o f th e  m igration , w hen  th ey  s to p p ed  on th e  ro o ts  n e a r  th e  m u d  surface.

2.4. P relim inary observations regarding density and  activity o f  fo u r  p red a to rs o f  
S. lep tosom a

It is k n o w n  from  recen t stud ies (D a h d o u h -G u e b a s  et al., 1996) th a t  am ong the 
crab  spec ies colonising the  m an g al o f  M id a  C reek  a t least fo u r sp ec ie s  com m only 
p re y  u p o n  specim ens o f S. lep tosom a. T h ese  p re d a to rs  a re  tw o  X a n th o id ea  
spec ies, E p ixa n th u s dentatus  (W h ite , 1847) (M en ipp idae) and  E urycarcinus  
natalensis  (K rau ss , 1843) (P ilu m n id ae ), a n d  tw o G rap sid ae  species, M eto p o g ra p ­
sus th u ku h a r  (O w en , 1839) (G rap s in ae ) a n d  S. gu tta tum  A . M ilne  E d w a rd s , 1869 
(S esa rm in ae).

In  o rd e r  to  ca lcu late  a ro u g h  index  o f  th e  ac tu a l p re d a to ry  p re ssu re  on  S. 
lep to so m a , a tran sec t of 60 m  w as ch o sen  w ith in  th e  m angrove b e lt in h ab ited  by 
th e  tre e  crab . A lo n g  this tran sec t, in  fo u r  24-h periods, surveys w e re  p erfo rm ed  
every  30 m in, using elec tric  to rch es w h en  n ee d ed , an d  all active spec im ens o f th e  
ab o v e  m en tio n e d  p re d a to r  species w e re  reco rd ed . T w o o f th e  24-h o b serv a tio n  
p e rio d s  w e re  ca rried  o u t in sp ring  tid e  p h ases  and  o th e r th e  tw o d u rin g  n ea p  tides.

3. Results

3.1. Short-d istance crossing experim en t

C rab s  m a rk e d  and  re leased  o n  th e  tre e s  o f origin (residen ts) rem ain ed  
co n stan tly  on  th e ir  trees d u rin g  th e  w h o le  o b serv a tio n  p e rio d . T h e  n u m b e r of 
re co rd s  o f  th e se  crabs, in fact, does n o t v a ry  w ith  tim e: S p earm an  co rre la tio n  test, 
rs =  0.257, n =  6, p  — N .S .,’fo r th e  first t r e e  an d  rs =  0.814, n = 6, p  =  N .S., fo r the 
seco n d  tree .

T h e  d isp laced  crabs rap id ly  le ft th e  tre e s  (rs =  - 0 .9 ,  n = 6, p  >  0.05, fo r tre e  I; 
r s = —0.9, n — 6, p > 0 .0 5  fo r tre e  I I )  an d  re tu rn e d  to  th e  tre e  o f  cap tu re  
(rs =  0.986, n  =  6, p >  0.02, fo r tre e  I; rs =  0.986, n  =  6, p >  0.02, fo r tr e e  II) (Fig. 
3 A ,B ). In  fact, a t th e  en d  o f th e  o b se rv a tio n  p erio d , no n e  o f d isp laced  c rab s was 
o b se rv ed  o n  th e  fo re ign  trees.

M ark ed  c rab s w ere  also re co rd e d  o n  tw o  tree s  s itu a ted  b e tw een  th e  ex p e rim en ­
ta l ones (A  a n d  B in  Fig. 1). H o w ev er, since  n o n e  o f th e  crabs re s id en t o n  e ith er 
tre e  I o r t r e e  II  w ere  ev e r seen  o n  tre e s  A  an d  B, th ese  o bservations w ere  of 
d isp laced  c rab s  in th e  p rocess o f  re tu rn in g  to  th e  tre e  w h ere  they  h ad  b een  
cap tu red . In  fact, as seen  in  Fig. 4, th e re  w e re  no  reco rd s  o f d isp laced  crabs on 
tre e s  A  an d  B a f te r  th e  fo u rth  day  o f o b se rv a tio n . I t  is im p o rtan t to  n o te  th a t in 
each  o f th e se  cases th e  d isp laced  crabs w e re  tak in g  p a r t  in th e  u p w ard  m ig ra tio n  
o n  th e  in te rm e d ia te  tre e  even  th o u g h  th e y  w ere  generally  o n  th e ir  w ay back  to 
th e ir  h o m e tree .
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th e ir  m o rn in g  dow n w ard  m igrations and  th e ir  po sitio n s w ere  re c o rd e d  only  at the  
e n d  o f the  m ig ration , w hen  they  s to p p ed  on  th e  ro o ts  n ea r th e  m ud surface.

2.4. P relim inary observations regarding density a n d  activity o f  fo u r  preda tors o f  
• S . lep tosom a

I t  is k n o w n  from  recen t stud ies (D a h d o u h -G u e b a s  e t al., 1996) th a t am ong  th e  
c rab  species colonising  th e  m angal o f M ida C re e k  a t  least fo u r species com m only  
p re y  up o n  specim ens o f S. lep tosom a. T h ese  p re d a to rs  a re  tw o X a n th o id ea  
species, E p ixa n th u s denta tus  (W h ite , 1847) (M en ip p id ae ) a n d  E urycarcinus  
natalensis  (K rau ss , 1843) (P ilu m n id ae ), and  tw o G ra p s id ae  spec ies, M etopograp­
su s  th u ku h a r  (O w en , 1839) (G rap s in ae ) and  S. gu tta tu m  A . M iln e  E dw ards, 1869 
(S esarm in ae).

In  o rd e r  to  ca lcu la te  a ro u g h  index  o f th e  ac tu a l p re d a to ry  p ressu re  on  S. 
lep to so m a , a tran se c t o f 60 m  was ch o sen  w ith in  th e  m an g ro v e  b e lt in h ab ited  by 
th e  tre e  crab . A lo n g  th is  tran sec t, in fo u r 24-h p e rio d s, surveys w ere p erfo rm ed  
ev e ry  30 m in, using e lec tric  to rches w h en  n eed ed , an d  all ac tive specim ens o f the  
ab o v e  m en tio n ed  p re d a to r  species w e re  reco rd ed . T w o  of th e  24-h  o b serv a tio n  
p e rio d s  w ere  ca rried  o u t in  sp ring  tide  ph ases  an d  o th e r  th e  tw o du rin g  n eap  tides.

3. Results

3.1. Short-d istance crossing  experim ent

C rab s m a rk e d  and  re leased  on  th e  tre e s  o f origin (residen ts) rem a in ed  
co n stan tly  o n  th e ir  trees  during  th e  w hole o b serv a tio n  period . T h e  n u m b er o f 
re co rd s  o f th ese  crabs, in  fact, does n o t vary  w ith  tim e: S p earm an  co rre la tio n  test, 
rs =  0.257, n =  6, p  =  N .S., fo r the  first tre e  and  rs =  0.814, n = 6, p  = N.S., fo r the  
seco n d  tree .

T h e  d isp laced  crabs rap id ly  left th e  tre e s  (rs =  - 0 .9 ,  n  =  6, p  >  0.05, fo r tre e  I; 
r s = —0.9, n =  6, / ? > 0 .0 5  fo r tre e  I I )  and  re tu rn e d  to  the  tre e  o f c ap tu re  
(rs =  0.986, n =  6, p  >  0.02, fo r tre e  I; rs =  0.986, n — 6, p  >  0.02, fo r  tree  II )  (Fig. 
3 A ,B ). In  fact, a t th e  e n d  o f the  o b serv a tio n  p e rio d , n o n e  o f d isp laced  crabs was 
o b se rv ed  on th e  fo reign  trees .

M ark ed  c rab s  w ere  also re co rd e d  o n  tw o  tree s  s itu a te d  b e tw een  th e  ex p e rim en ­
ta l ones (A  an d  B in Fig. 1). F low ever, since n o n e  o f th e  crabs re s id en t on  e ith e r 
tr e e  I o r  tre e  I I  w ere  ev e r seen  on  tre e s  A  an d  B , th ese  observa tions w ere  o f 
d isp laced  crabs in  th e  p ro cess  o f re tu rn in g  to  th e  tre e  w here  th ey  had  b ee n  
cap tu red . In  fact, as seen  in  Fig. 4, th e re  w ere  n o  reco rd s o f d isplaced crabs on  
tre e s  A  and  B a f te r  th e  fo u rth  day o f ob serv atio n . I t  is im p o rtan t to  n o te  th a t in 
each  o f th ese  cases th e  d isp laced  crabs w e re  tak in g  p a r t  in  th e  upw ard  m ig ration  
o n  th e  in te rm e d ia te  tre e  even  though  th ey  w ere generally  on  th e ir way back  to  
th e ir  h o m e tree .
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Fig. 3. N um ber o f displaced crabs recorded  and regression line for tree  I (A ) and tree  II (B ). □ , 
D isplaced crabs recorded on the  foreign tree; B, displaced crabs recorded on their hom e tree after 
re turning to  it.
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Fig. 4. C um ulated  num ber o f crabs reco rded  for each observation session on trees A and B (Fig. 1).
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3.2. L ong-distance crossing experim en t

A lso  in  this ex p e rim en ta l s itu a tio n  re s id e n t crabs p ro v ed  to  b e  fa ith fu l to  th e ir 
ow n tre e  (rs =  0.2, n  =  6, p  = N .S., fo r th e  first tre e  and  r =  0.543, n  = 6, p  = N .S., 
fo r th e  second); in  fact n o n e  o f th em  w as ob serv ed  on tre e s  o th e r  th a n  th e  cap tu re  
one. H o w ev er, m ark ed  d ifferences, w ith  respect to  th e  p re v io u s  ex p erim en t, 
o ccu rred  in th e  b eh av io u r o f th e  d isp laced  crabs. In  th e  6 -d a y  p e rio d  of 
o b serv a tio n , no  crab  re tu rn e d  to  its h o m e tre e  even  th o u g h  o n  b o th  trees I an d  II 
th e  re la tiv e  frequency  o f reco rd s  o f  d isp laced  was significantly lo w e r  th an  o f the  
re s id en t ones (G  =  38.031, d f  =  5, p <  0.001, fo r the  first tree  a n d  G  =  47.048, 
d f  =  5, p  < 0 .0 0 1  fo r th e  second ; G -te s t)  (F ig. 5A ,B ). T h e  te n d e n c y  to  leave the  
fo reign  tree  is confirm ed by th e  fact th a t  only  d isp laced  c rab s  (Fig. 6) w ere 
o b serv ed , at d istances up to  6.50 m , on  th e  tre e s  su rro u n d in g  the  tw o  exp erim en ta l 
ones ( tre e s  A , B , C, D , E  o f Fig. 2).
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D a y s  a f t e r  d i s p l a c e m e n t

Fig. 5. N um ber of displaced crabs recorded  for tree  I (A) and tree  II (B ). □ , displaced crabs recorded 
on th e  foreign tree. T here  w ere no returns.
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Fig. 6. C um ulated  num ber of crabs recorded on trees A , B , C, D , E  (Fig. 2).

3.3. O bservations o f  fo c u s  anim als

F o r 20 o u t o f  th e  50 crabs m ark ed , it was po ssib le  to  fo llow  th e  daily  dow n w ard  
jo u rn ey  m o re  th a n  five tim es a n d  to  reco rd  th e  crevices w here  th e ir  m ig ra tio n  
s to p p ed . Fig. 7 show s th a t, fo r each  o f these  20 crabs, th e  n u m b er o f ho les visited 
is n o t d ep e n d en t o n  th e  n u m b er o f tim es th e  c rab  w as re co rd e d  (t = 1.013, d f  =  18, 
p  =  N .S., S p ea rm a n  n o n -p a ram etric  co rre la tio n  te s t) . F if te en  o f these  crabs (7 5 % ) 
p ro v ed  to  be  fa ith fu l to  tw o ho les (Fig. 8), w hile  five c rab s (2 5 % ) always m ig ra ted  
to  a single ho le . T h e  to ta l n u m b er o f ho les v is ited  by th e  m ark ed  crabs w as 37; 
thus, th e  th eo re tic a l p ro b a b ility  o f reach ing  on ly  tw o  w ell-defined  crev ices for a 
crab  m igrating  five tim es and  m oving at ra n d o m  is 1.44 E-07. F o r crabs ob serv ed  
m o re  th a n  five tim es, th is va lue  is m uch low er.

M
320 .C
1  
CL 
3 Ü
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Ê
E
3
C

3

2

B

6 7 8
number of observations

f r

10

Fig. 7. R elationship , for each of th e  20 crabs which w ere observed fo r a t least five times, betw een the 
num ber o f observations and the  to ta l num ber of holes visited by th e  crabs.
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] crab n°6

A crab n°40

O  crab n°7

O  c ra b n °18

Fig. 8. M ap o f the tw o sides, A  and B, of the roo t system am ong which the observations of focus 
anim als w ere perform ed. Shaded  circles =  holes visited at least once by the m arked crabs; white 
polygons =  holes visited by th e  rep resen ted  crabs, the num bers o f visits are also indicated.

3.4. P relim inary o bserva tions regarding the density a n d  activity o f  fo u r  preda tors  
o f  S . lep tosom a

T h e  resu lts o f th e  fo u r  24-h o b serv a tio n  p erio d s (F ig . 9 an d  Fig. 10) show  that 
all fo u r species a re  ac tive  d u rin g  low  tid e  (a t h igh tid e , fishes reach in g  the sw am ps 
a re  possib le  p re d a to rs ) . E p ixa n th u s dentatus  show s a n o c tu rn a l activity p a tte rn  
(Fig. 9 and  Fig. 10) w h ile  th e  o th e r  species a re  m o re  d iu rnal, a lthough  th e y  are 
q u ite  active even  d u rin g  th e  n igh t. B ased  o n  th e  n u m b er o f p re d a to rs  re co rd e d  
du rin g  th e ir  activ ity  p e a k  a n d  th e  n u m b er o f  trees  along  th e  transect, a rough
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—  Sesarma guttatum  (n = 149)
- -  - Metopograpsus thukuhar (n = 1316)

w
12
oo
2

*4—O Eurycarcinus natalensis (n = 23) 
Epixanthus dentatus (n = 84)

20

c r

0  6  1 2  18 

h o u r s

lig h t

1,5 m

tid a l lev e l

Fig. 9. D aily activity, as the frequency percentage o f active specim ens observed, of the two X antho idea 
and the two G rapsidae crab species which are the m ost com m on predato rs of S. leptosoma. T he figure 
shows the num ber of crabs recorded during tw o 24-h periods of observation  carried out at neap tide. 
T he hour o f day, light intensity and w ater level are also shown.

es tim a te  o f th e  n u m b e r o f p re d a to rs  ac tive  p e r  tre e  is ab o u t 0.9 fo r E pixan thus  
den ta tus , 0.7 fo r  E p ixa n th u s natalensis , 2.9 fo r M . th u ku h a r , and  1.1 fo r  S. 
gu tta tum . T hus th e  p re d a to ry  p re ssu re  o n  th e  sm all S. lep tosom a  can  be  estim ated  
a t 5.6 p re d a to rs  • t r e e -1 , ac tive b o th  d u rin g  th e  day an d  a t night.

4. Discussion

4.1. W h y  is Sesarm a lep tosom a so  fa i th fu l  to a specific tree and  to certain 
■helters ?

T h e  R h izo p h o ra  b e lt  o f  th e  sw am p in  w hich  th e  ex p e rim en ts  w ere p erfo rm ed  
vas 7 0 -8 0  m  w ide a n d  tre e s  w ere  ab u n d a n t an d  u n ifo rm ly  d is trib u ted  in space, 
/lo reover, th e  ro o t system s o f all tre e s  w e re  o v erlap p in g  to  a g rea t ex ten t an d  no 
co logical facto rs  seem ed  to  change d rastica lly  b e tw e en  d iffe ren t p a rts  o f the

4

Fig. 10. Daily activity 
com m on predators o 
periods of observatio 
intensity and w ater U

sw am p. T h e re  ar< 
lep tosom a  shows 
species is fa ithfu l 
w hich it m igrates 
to  a tree  w here  th- 
fa ithfu lness to  a s] 
a tre e  also becaus

4.2. H o w  is a cral

I t  is m o re  difficu 
system s in w hich c 
te rm s o f chem ical, 
and , on  th e  o th e r  h
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6  12 18 24

h o u rs

—  Sesarma guttatum (n = 381)
—  Metopograpsus thukuhar (n = 2934)

-  Eurycarcinus natalensis (n = 82)
- Epixanthus dentatus (n = 215)

ligh t

1 ,5  m

tid a l level

Fig. 10. D aily  activity of the tw o X an tho idea and the tw o G rapsidae crab species which a re  the most 
com m on predato rs o f S. leptosoma. T he figure shows th e  num ber of crabs reco rded  during two 24-h 
periods o f observation  carried ou t a t spring tide. F o r fu rth er details see Fig. 9. T h e  hour o f day, light 
intensity and w ater level are, also shown.

sw am p. T h e re  a re  a t least tw o  po ssib le  ex p lan a tio n s  fo r th e  h igh  fidelity th a t S. 
lep tosom a  show s fo r its ow n tree . F irs t, it is k n o w n  from  recen t s tu d ies  th a t this 
species is fa ith fu l to  a specific feed in g  a rea  am ong  th e  b ran ch es o f its ow n tre e  to  
w hich  it m ig ra tes  tw ice a day  (C an n icc i e t al., 1996); i.e. crabs ten d  to  be  fa ithfu l 
to  a t r e e  w h e re  they  find su itab le  feed in g  areas. Second, th e  resu lts concern ing  the  
fa ith fu ln ess  to  a specific sh e lte r  am o n g  th e  ro o ts  suggest th a t crabs are  faithful to  
a tre e  also  b ecau se  th ey  n e e d  to  sh e lte r  in  a know n  ho le  a t its base .

4.2. H o w  is a crab able to return to its h o m e  tree w hen displaced 7  m  away ?

I t  is m o re  difficult, a t p re sen t, to  answ er th is last question . T h e  o v erlap p in g  ro o t 
system s in  w hich  crabs h a d  to  find th e ir  w ay b ack  seem  to  be  b o th  un ifo rm , in 
te rm s o f chem ical, tac tile  a n d  visual cues th a t  m igh t help  th e  crabs in  th e ir  task , 
and , o n  th e  o th e r  hand , am azingly  com plex: th e  crabs w ould  seem  to  have a ra th e r
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sm all ch an ce  to  find th e  rig h t ro o t in  th a t chaos. L o n g -d is tan ce  ex p e rim en ts  Ackn
show ed  th a t crabs, a t least five days a f te r  d isp lacem en t, d id  n o t r e tu rn  to  th e ir
h o m e tree . O u r d a ta  fo r th e  sh o rt-d is tan ce  ex p e rim en t allow  us, fo r th e  m om en t, Ma
to  exc lude  a ran d o m  sea rch  stra teg y  (P ap i, 1992); first b ecau se  th e  c ra b s  re tu rn ed  '  Instit
very  quick ly  to  th e ir h o m e tre e , an d  second  b ecau se  th ey  alw ays se e m e d  to  b e  (U n h
o rien te d  tow ards h o m e since th e  s ta r t o f  th e ir  trip  b ack  (in  fact th ey  w ere • D ahd
ob serv ed  only  on tre e s  th a t w e re  b e tw een  th e  d isp lacem en t tre e  an d  th e  h om e < k indn
tree ). | C N R

A lth o u g h  th e  long-d istance ex p e rim en t w as ca rried  o u t in an  a rea  w ith  low er <
tre e  d ensity  th e  d isp laced  c rab s  w ere  ab le  to  recognise th a t  th e  tre e  th ey  w ere
p laced  o n  w as no t th e  fam ilia r o n e  and  th u s  ten d ed  to  a b a n d o n  it, w hile the  '  R efe r
re s id en ts  w ere  strong ly  fa ith fu l to  th e ir  tree .

D isp lacem en t ex p e rim en ts  hav e  b ee n  p e rfo rm ed  also w ith  A .  p iso n ii , th e  o th e r Carmia
canopy  c rab  w hich in h ab its  th e  A m erican  red  m angrove R . m angle  (D u n h a m  and  Dahdoi
G ilchrist, 1988). T h e  au th o rs  d isp laced  b linded , p a rtia lly  b lin d ed  a n d  con tro l habit,
an im als w ith in  3 m  o f a m an g ro v e  ro o t system  and  fo u n d  a d iffe ren ce  b e tw een  < Dunhar
b lin d ed  a n d  co n tro l c rab s  in th e  tim e  n eed ed  to  reach  th e  ro o ts , b u t n o  d iffe rence Burg¿
b e tw een  th e  tw o groups in  th e  tim e n ee d ed  to  clim b th e  tru n k . T hus, v ision  seem s 15 Melb'
to  be  im p o rtan t in o rien tin g  c rab s  to w ard  th e  trees , w hile n eg a tiv e  geo tax is  is Giddms

yy £ O S (
sufficient to  clim b th e  tru n k . T h e  resu lts o f  th ese  ex p e rim en ts  a re  difficult to  147_1
co m p are  w ith  th o se  p e rfo rm e d  on  S. lep tosom a  because  th ey  d id  n o t te s t w h e th e r Hartnoi:
A . p iso n ii  h ad  a rea l h o m e  tre e  o r  no t, and  th e  w hole study  w as focused  o n  a k ind  Lond.
of zonal o rien ta tio n . , Maenae.

Indo-A

4.3. W hy is S. lep tosom a fa i th fu l  to a fe w  specific shelters ? c mangi

Papi, F.,
M any o th e r  te rre s tr ia l o r sem i-te rre s tria l crabs in h ab itin g  m angroves dig New '

b u rrow s a n d  a re  fa ith fu l to  th em  (M aen ae , 1968; M icheli e t al., 1991). T h e  m ost Sivasoth
im p o rtan t d iffe rences b e tw e en  S. lep tosom a  an d  th ese  spec ies are : ^in| ai

< Vannini,
1. T h e  tre e  c rab  covers daily  v ertica l d istances up  to  15 m  from  its shelters  Graps

w hile th e  o th e r  species lim it th e ir  activ ity  to  a sm all a re a  im m ed ia te ly  i Vannini,
su rro u n d in g  th e  h o le  an d  excursions o u ts id e  th is a re a  a re  ra re ; Mangy

2. S . lep tosom a  seem s n e ith e r  to  dig n o r to  re s to re  its sh e lte rs ; th u s , the n u m b er ' V on^T
o f crev ices su itab le  can  b e  co n sid ered  a lim iting  fac to r. M o st o f th e  o th e r Warner
m an g ro v e  crabs actively  d ig  an d  m a in ta in  th e ir  b u rrow s. pp. 32

I f  this is tru e , a p o ssib le  ex p lan a tio n  fo r  such  strong  fidelity  to  a sh e lte r and  
such go o d  hom ing  ab ility  is th e  p re d a to ry  p ressu re  to  w hich th ese  crabs are 
sub jected . In  fact, th e  fo u r p re lim in a ry  surveys ca rried  o u t in  th e  sw am p of 
D ab aso  (F isg. 9 an d  10) show  th a t th e  d ensity  o f  the  fo u r d ecap o d  species th a t 
p rey  up o n  S. lep tosom a  is q u ite  h igh  an d  th a t  th e ir activity  is w ell d istrib u ted  
th ro u g h o u t th e  day  an d  th e  n ight. U n d e r  such  s tro n g  p re d a to ry  p ressu re  th e  
d ev e lo p m en t o f a  h o m in g  m ech an ism  th a t  w ou ld  allow  th e  clim bing  crabs to  
re tu rn  to  a  w e ll-know n  a n d  su itab le  sh e lte r  w ould  p ro b ab ly  be  strong ly  adap tive .
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