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Wangrove skamps toour sxbensively on different parte
of the low<lying dosst of Inhack Ielend, nesr the Somihee
BaBlern part of Delagns Bsy, and guoh svamps sve alao Tolnd
sieng the coawiline of the bay. On the mudflats of these

swamps seversl epsclies of Yoa, the fiddler orsh, 14vd in
large munbers, the populations An their various hsbitets
wpparently sonsisking of groups of mixed spdulsie

Snoh spenles re sympatris snd ere uf great intireed
4o ub An vhe study of evclurion, Ay suoh group of spaciss
most nEve arisen as & resulk of gesgtephic Lsoletivr (Mayz,
1942} and epecific Airferenves oould have uriginmated in
respunse to varying environmentel oontiitlens. - The purphee
of this stuéy ie ap ablempl vo Getermine anoh 1fferennes
4n hoth the soulogy and rhe behaviour of vhesy Doz openies
nal, ssponderily, v 44nk sertain aspests of thelr Yohavicsl
w&th thedr differsnt soologioal ayirenEntE:

!Em;hl. XKD _MEFHODE

Pive epecies of Ve Rave ‘been cbseryes, snd hays

‘besn identifiss by Dr X.H. Sernard of the Bouth Arigad

suspum.  These apeclied arei-
B._snpulipes (MEw.)
B, gnverss {Hoffme }
8,_chlerophunalaye (B.Tw.}
L. _morionie (Do }
L urviliel (i maw.

Fhe specimend fount
the bay agres in thel® chnrauveristics ¥
of Burnerd (3960} Tut ceryain GifTerensid 311 th Gteoussed
1n Gealing Wil by asEreTSst ppouiees

Us_snnulipess This spbises 188 een found nasr Fork.
Bt, dohnia, By DaFbEDs &% Delngon BaY it -along $he sast
soast of Africsy he FEENRE

o0 she Selend and ud the wpast of
1tk the Gegnrlptlons

o Lsngth of the mele du T R
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=nd the a¥ersge Brealih 1% mm., whils the fewsle T8 niightly
smaller with averege length and breedth of 10 on. aod 16 mm,
respestively, he awbulsbories ere reddlsh sl the large
uheln Af the male has & selmop~red colour, whils the finger
and themt ave ofien whitish Yowards their tips, The
cerapece oolowr L& Plackish, very often with a whitish,
aometimee gréenish mok¥ling. In aboui ons-third of the
males there are no enlarged Leeth on ths fingér and vhumb.
About 48% of the malss havs the large cheliped on the right.
. Us_Afiverss, Yhis spooies has besn found in Hatnl
Macumbique apd slong the sast cosst of Africa. The mate
may vesch @ léngth of 16 wm. and & bresdth of 28w, The
female boing slightly smallers Ths smvilatories are
reddish in eciour, whils the carapuve 18 Tiackich with &
ight; epeckling of white. The +hiré nexiilipedes of the
fomale ave white., Ihe largs chela of 4he mele is pixkieh
44 oslour, but she finger end ¥hmud sre white. About $0%
s the males have the lsrge cheliped on whe Timkle
¥ _shloroohibsluys, Tls epeeles has been fotnd &%
intpinge, Darben snd Delegon By,  The mels end ‘femsle
are mope or less similer in size, with en AVerRge lenghh
of 12 mm, =nd Breedth of 20 mm., The aubulatoriel ard ¥edy
But in some individusls one oF more of these logs ars

Pieckieh in colours he lerge chela of the gala s Fedy

with paler finger and thusbs
ey with pyler wottling, Bt in both sexes the soloud A&
wagtlang of green or gurgroies blug R
goous 5Of pf the males have bt

The cerspese is not Plutehe

Tiatk with & denss
he pnterior wwo-thirde.

large cheiiped o the Tights
Ty, BErionis. mig spesies deens
Afrise bub hes deen found near Port Bt Fohns,
and at Delagoa Bay« The meles snd Temales are; WOrE o
having an BYEPSER length and breadth

1ess,; of similiar o828,
of 16 mr. DA 24 Wi rupe&fluly: e large cheliped a1

to be rare in South
at Dirban,

Bfait
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the msle is orsnge in colomr, vhile the carapacs solour
varlss from brownlaheorange to a light tun, sometines with
the posterlor part biackiui. In the female the capapace
is blackish-brown and there ars generslly a number of white
apo¥s along the anterior margin., . The ambulatoriss are
‘brownish in golour. A3 meles have the large cheliped
on the right.

U, _wrvilisi. This spucles hus been found at Durben,

et Dolagom Bsy, and ~long the sast coast of Africd: The
femele 1s slightly smeller then the msle, which reaches s
length of 16 mm. and & broadth of 30 jm.., The colour fd
not grayish-blue as described by Barnard, but garerally

the serepace and ambulatoried are a dark purplish-¥lue
with & aky-blue ares around the fronty Morsover, thers
ere two centrally losated sky-blue patches, one o either
gide of the midline, and the antero<lateral portions are
royal blus. The femsle seeme o &iffer somevhay from

the male in coloration although the general body dolour is
alse a dsrk purplish-blue. A number of skyblue apoke axe
situated towards the snterdor maYgin of the carapases
¥oreover, two sky~blue petches oenury one ¢n either side of
on the mepus of the first thres anbulatories;
In addition;

the thorax, snd,
there is a sky-blue spob on the soterior sides
the large chela of the male s not ‘bright red but orangs;
with the upper parts & purplisheblass Avout 26% of m&les
Bave the large chellped on the rights ’

The five specles were chisrved during sevorsl soasons;
extending over a pariod of about & yeery that iay fwolt
April 1954 to Hay 1966« The avevage Aifferancs between
the minime of spring tides et Inhsoa’
sen being sewi-diurnals the tsmpsratuved
us tides and

the maxime and

18 3:26 m., the B
vanding weler from pravio
were pecorded. the

5f water taken from

of tidal wakery of B
aaffepent speclas,

a4 for pamples

ot buprows of the
salinitied wére doterain

4 aee
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vapious parts of the swsmps, and from the sea near Shm
leboratory of Biologia Meritims. ¥ud«gorapings were
sellectsd from the different habitats and thelr individual
organic content determimed through the loss of velght by
Agnition.

The behaviour study was alded by obusrvations whish
were mhde on oeryaln indlviduals of all five speoles, while
in captivity; Teoks, 18% $n longth, 12% hrosd and 9% deep,
were constructed uf galvanized _ron, and the representetivee
of individual species were dgoach in a

For purp of a tep was Titted o
the basd of esch tenk. A layer of mengrove svamp mudy
2% gsep; waa placed in eash, snd vas kept vonstantly wet
with €resh water, wPile being submepged weekly with water
of 06 salindty. Thie saline watyr wes allowsd to remaiix
far & few houre before being &rained offs  The captive
orabs wers fed on finelysground rul onbesy sprinkled over

the surfsae of the mud.

Preporved specimens; rep of ail the 4
werp &lssected with a view %o comparing; Tiretlyy theky
general gill structure and; Aecondly; the states of thely
gonsds GuPing the different seasones

BABLIAT
(1) ZHE MANGROVE EARPR

The Usa species studled 1ive in heditats, aiffering in
some Tespeots Irom those desaribed by Verwey (1830) in Butavie,
and By Peters (1858) 1n E) Salvador:

by Orane (1941) im Panana
jone deseribed by tThess Lhres inveRtigators
1n deltas or at ths mowihe of small stresms,
on Inhapos Yeland and along the coast

af Delagoa Bay are found in swamps which extend along ¥he
A1l shese SwampPSi howsver,; a16 1looatied on the
yregant fhe pemsing of &

The maln Populst
were qonsentrated
while the populatione

soastling.
flatter perte of the soast which re

6/uses
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desd delte.

Five svamps have been inveitigated.
ihe Nopth Bramp
This ewamp extends alony most of the northern casst of

Inhaea, bub only shou$ s mile of its length, from ite
beglnning neer the vil¥age; wes studled, It ptarts as a
narrow strip of &mmw’ wdening to a
streteh which Is More or lams consbanuiy 2030 yards wides
There is in the firs¢ halfemile e narrow inlet; surrounded
by a mixbd growsh of Avicennia and ge; 2 gandolleans, and
this 1s followed by a brosd, more or lese oiroulsr extensfon
of the ewauwp inland; which has also & mixed growth of thess
two mangrovee: Farthed eastwerd; following on a strip with
#ainly Avicennia and Ceriops; Sruguierls pymnofrhirs odours
in faly numbers; ixed with AvitEhnia in the outér half of
the swamp: Thie conkinuyes for srevsrsl hundreds of yerds
and ie followed by lerger Avicenala trdea only; fo¥ a
aimiler distance; until 2 wide pethway or opes space is
reachad; connscting the bush with the sea.  Extending outs
wards from this open sphoe, & large bare sandbank wap Founds
In the whole etretch of swemp up o this point; the muds
fists are mainly of the greyisk s=ndy ¢ype; dut beyend it
the swesp continuss as & blacker; more soggy; mids thickly
overgrown with Avisennia. Along the whole length of the
swamp the upsn weter is Pordersd by large Aviceanis trees:
e Bago, Svemm

) Msngrove ewaip Torma & nesvly ocontinnous bell on the
northern and nor¥areagbern pghures of the Bapos
1gated on the north % shove startsy

WOBLOYRy
‘The mein arez

the belt; with a few lavrge Avicenaise
jnbo a strefoh a3 least 50-100

following & bresk Jn
trees, but 1t eosn widens
yards wide: The inner oore of this swemp is composed of

bleck mud with A thick growth of Ehigoghora mugronata; and

this is fringed by other Asngrove spacies; anang which $he

various Uoe populations ave Lounds




Be350+ds

A=t IS0 !

o Rhizaphord E U annulipes
& &vicennia T v.chlorophthoimis
» CerioPs ) gouryi el
28 Bruguieris ‘,U~mm‘l'm\i’s
;ﬂ , inverso
=== Footpnth

Ay Sen

THE MAIN REGIONS | eroumea
OF THE SACO SWAMP

Key to Figurgs 2-8

ezwadbank

200 yas South

stqongt: u

e

e
100 wr'{h




The habitate investigeted have been divided into thrye

regioms, each of vhich is aboub 350 yerds in length., Region
¢ is the esstern atreteh towards the northern end of this vels,
and it 1ies slongside 9o open Watérs  The growth consiste
malnky of largs Avicermis trees on sandy mud, except towards
the southern end where the oentral sore of Rhizoshors sppears
towards the outside. Roglan B run¥ perallel to Region &, ou%
1les slong the weetern or landward $ide of the swasip, aué I%
bordered by a wide s‘smw pathusy along Lte ouber .38: This
reglon ingiudes the path and is narrow, the growih considting
mainly of Ueriops inteérspersed with Avicennis, althongh tokzpedy
1te southern end Rhizophore sppesvs on the ocuter edge. Regith
4 18 en extension of B southwerds and is glso hordered om Ate
Vanter or lendward edge by the pathway. It differa from Remien
B in $hat it forme s wider mres between the pativay and the
bleck zwd with Rhizophora, which has a skirting ef ceriops.
¥or a distance of ghout 200 yards this aréa conbains somé
fvieerale, and then followe a sendy £iat, 350 ¥srds long =nd
50 yards wide. Thid flat which ig bordered on the ¢set by
gersope end on the south-sast and south by Avieennis, presente
& bavo expanse except for 2 Bosttering of young Avicenni® treEps
Region D 1468 on the western shork of tue Saco and estents
southvard for shout 2 miles. Ite average width is approxi~
mately 30 yards, and 1% ponuiate almost axciusively of
Avicmni.; on mediun grey mud, The swamp 18 Bbrdorsd of Ll
lendward side by bush and on the seawerd 4ide by & sandflet, .
sbouy 100 yards wide. On this riat large nugbers of B
Dotilla sp. are intermingled with the U, snmulipes individuals.
Reglon E 16 situsted on the esstern shore of the Bnop, mdre or
Yokn opposite the middle of Regiom B,  Iv is only about 20Q
5 peparated from the s8d By
The awamp i8 Vary Rarzow,

yords long, and, at IoWtide, it 1

& pandfiab about 200 yards wide.

Y s
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consdeting chVSfly of Jarge Avicenniss intersperwed with yoanger
irees, on sendy mad which ls whiter then that of Regien Du
The South Byemp:

Tbis swamp, which oxtonas tar »wﬁ‘threﬁ—mx-ﬁau of
& wile, in a northeeasterly direuticn, elong the course of &
parrow inlet entering the ialand from vast of Ponte Hass, 18
goparated from the Weat goast by » marroy sand duns: Xtg
eentral core snd western perts conpist of black mud, and are
eovered by Rhizophora and sowe Brugui6sls, wbile on the eastern
or pord sandy sideg there ia & akirilug of other mangroves:

4% the scuthern end this ekiriing or fringe sonsists of Ceriopa;
Whish ELi¢ Torme an extensive pateh mear the mouth of the inlebs
Fur- 0BT AoTla, 21 open space geparatos the Rhizophora from a
frange of Avigennis, and pear the northern epd i ancthey open
Bpace oxtending scross the swamp and bordersé on ik asuthora
margin by Ceriops interspered with Rhizophors; the lahter
Oocuring on patehes of sogsy black mud; while the mein open
fiat is more sandy, To the north of this open flab the swanp
atmtinues for a further 200 yards with some Avigemnia, bub
montly Rkdzophora, which; however, Seems to be dying oub, sinos
the tide parely reaches this northern and.

Ehe ¥ajnland Bwamp. .

Weve suonps exterd round & large pary of inhe shore of
pelagos Bay, buy mly the Tirst mile; nesr tbe southesastera
Must ot the bay st Sahte Heria, vad investigstsds THA casiern
end 5T this svaump 18 a}m.rrcv pirip of Rhiuopbora on blsck mud
'overed with sand, Tvna gwssp oon WAdens into & stretok of
Tlack mu@-wach & Shick growth of Rhtzophova and some Brugulerias

» Along the peavard msrgin is & narroy skirzing of large Avicennis

treoe, bus on the outer oF jendward marglsy $his mangrove GOCUME

At only a few spote. A pathway runs along this outer bardery

B eex
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and, ab £bout 500 yards fros the siantof. the BYEIDs &
sroavpath leade down 4o the water f¥F a Aletance of aboud
80 yards. On either uide of the orass-path ab Lt8 upper
end, scmo Ceriops are fomd, snd ahoat miduway this path
is gurromded by i open siretek which i# approxiustsiy
40 yards Yong snd 25 yards wide. This space has & more sandy

type of mudflet and, on the western side, it containg some young
Avicennia, vwhiley on the eestern 8ide, it is bordered by
large irees bf tho same 8pecice.

Elephant Isiand Bwsmp,

At theé north-western tip of Elepbant Island, &
navrov; Simuods shepmel onters, birdersd on ité scuthern aide
Yy e ewamp, Seversl hundred yards lobgs The swamm qenaiete
of & thick growth of Avicennis and Oerdops on groy, sandy muds
{2)_yemmme peoms. ;

Toa 1ives on the erganic sediment left bekind by
recoding tides on the muaTlats of the Mangroye swerpss: ALY
five of thé Inhsca species vocupy fesding grownda, im which
are logatsd thelr burrows which are of & temporary naturds
A% Tirst glance, At would appear m_se the dAfferant apecies
exdst g8 mixed populations, and thareforo with no derinite
yoelerence for mxy pErtioulsr type of mdflabs on closer
inspeation, hovever, it becomes apparsnt that the ais tritation
of ceptain of the aposies is Yimdtod by conditions, such a#
the type of mud, 1ts degree of moldture, snd the axount of
shsds, Ucs is seldom found Liying in the black wogsy mud
of the imner core of the swaup, Wl the indivisusls Faoge
rother Irom the shady aster fringe, Vhere the ymd is of B
wore sandy, groyleh ¥pes 40 the exposed flats &t the efgss

of the swanp. N
The Tollowing are Some of tie general environuantel
the 1iving vondibien® of the Voa inhividusls

raetors arfecting
at Inheés 3=
(1) Zempersbwe.

she meAn sir temperiture throughout the

o
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Fear ranges from shewt 26% to about 28%. AL Jewtids, the
PUALIALE are Warmed by the sun, sud ut ightide the water

wver this erba 48 atill very shallow. Therefore, 4% is waom
warmed by the wun and by the hest which the mid Ltself retsins.
Generally spesking, ihe burrows appear Lo have & temperature
as mich us 3% highor than the Bir

duving the day.

(11} Salinity. The salinity of the water varies from one
awamp £0 mnother; vadiation occurs alsd betwsen aifferent

Pleces within & swawp iteslif. The ses water nesr fhe
Jaboratory 6f Biclogis Mariting bas & salinity whleh waries
Trom 32,9 phe/1000 at hightide Lo 3044 phe,/1000 three houd
later,; afber ok the on again ’ Water

from the channel, of the Smew was Lound to have u Walinity of

H545 P8./1000, it water fron she Baco. mangrave near the
! fosdingegrounds of W. Anruiipes hud s womoentration of 19.2

1468,/ 1000 sboat three houre after hightlde, snd of 244k
. pte./i000 aboat eleven hours after hightlde (gheso ssuples
wepe taken on a vawmy day)s rive hours after hightide, o
& olear Aay, bbe ssiinity was 30.0 Pa./1000.  During
Jamsyy 1953 & sample web peken from the asme aves jush after
Hightige, snd this was fourdl to have & oonosnration 4f
32,2 pta./1000; The water of b8 Bouth Bussp ohanuel varieds
with & salinity of 217 p14,/1000 At the nerthera end whore
U, srmi}ipes 16 Pound, &nd 3549 PEu.f1000 ab the southers end
h of the Anlat, Where no Uea is founds &% the
South Swsmp &lso, ssuples Werd soileated Maring Febmisry wid
Hay ‘1955 of standing watdy ab the mortnern end of +he open
flat, in which many Us snniipes individuals had been seen.
feeding, 'The Pebruary asuple with 8 salinity of 8410 poe./1000
1est day of & ueap tAde ‘pardod, with tha
nad been standing Dop about eighl dayas

negy the mou

was gollected on the
result that the waber

30,/ xer



The water ocllected during May hsd teon standing for mbout
Bix days and was Found 4o hAVe & £alInity ‘of G.35 pte./1000.
These fsotd indleate that Uoa ¢an tolersts enlinttiss
ranglng from about § pte./1000 to sbout 32 pe./1000.

(111)  Organic dontent, The igaidion loss was oxleulated:
for gevaral samples of surfaes mud, colleched from different
pexrte of the South and Baco Swamps, Thie lods of welght
folloving 3gnition; while for the mest part vepressnting the
amoant OF erganic matter originelly present in the sample,.
siso Anoluded the original daco? adntent, which is px'ss;am.
in the form of broken-up shelle.
feble 1, with the loss by iguition expressed as & perdentage

The resulis are ~hown in

10 each cage,

The Usa bpecies in all the ewampe wepe found o be

Sdoupyihg speciric tate, which are helow.
Us apmilipes. This, the mosy common species of Ysa,” &

found in a1l £ivo swampe, ond in varying habitate. In July
1954, it was the caly specles found eb the western end of e
Warth Svamp, snd 4% oseure Sheoughost he length of this

Swempy
[$33

{1

(112

{iv)

()

soncentrated meinly at the Following Leoslities 3 ~
Along the margins of the inley on greyish smd amongst
avigennis and Gerlaps 12 15/8q, yardn)e

On vebter mud; in the brosd extonsion of Aviesnnix
and Qepiops (f 20/ ags yarday

Shroughout the 50 yards wide ptretoh of mixed
Avicennia aud Brugulerie, from the wet seawerd wsrgln
through the drier, €endy, wut sheded, part to the
fairly dry inlend wargin {20-20/ 5a. yardi e

On the yery wet mad o edther side of the wide oroBg-
path (10-20/8q. yords e ; .

On the bare, NEATLY white sand of the sandbanity

exvending metwand from this gronp-psth aves (¥ lq{aq,

LN
) 1/ s




ZABLE . Xn
o ‘ Porcentsge Luss by Ignitivn n Sorapings of Surface Mud.
4 -' sa.?plea v T 3~ Locaty % Loses
LR » -
- Feb. $O8ETHA 8PN Sguth Swaup:~ bleck 18475
e mma below Jorioph
+ 8djoining &
e gpen flaty
e Feb. U, snmlipea South Swampi~ nexl 5:79
10 Avicennia io
TN nordh of open £lat.
n ¥y B, afimlipes South Bwampse piack 13,76
mid of open flat.
- ¥ay U, inverss Séuth Bwampi- arey
mid, next té above,
Peb, U invepss 8age 41w Benssth o
trae on open flat, 10,84
May U, inverss Baso Areopen £iat, 175
Hay U, snnulipes Saoe Bi- top end 158
of path,
Feb, Us aunulipes Bago DG
* e uomeauns Btrip, 370
Feb. . marionis’ Saco O1- 200 3016

south, beM'BBI{ holaa
of stending watsr,

- Hay sarionis Sa00 00 yards 2409
i U, marion n:zh, haﬁ\'eon noles .
R . of stondifig waber,

- T pew oo yaras 2,53
il wew U, ohiepoph~ Saon o1~ {100 ¥t »
g ' thatmis, oatl,
Fob, 1. maricnis saon w— path ';‘g 1,63,
(3703 U, urvillel, abcva.
Ba00 G1= 40 niddle 1.88
FeRe By ammiipes of the :x-ca 200
yards sontlt,
Fob, U, annuiipes Sapa Dy~ open beach 1,78
- 2,85,
ey Pob, U, Annilipes Bagg E3< 4 & el
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This species oqoirs aleo in all £ive investigated
regions of the Ssuo Bwamp; along the lengths of Regiona Ay
By D eng By but I rather iyregulsr groupe An Reghon O
In Region 8, the highest on is ab the R
ond (2:20/ #ge Yard); snd here their fesaingegrounda extend
seaward fér a ai.ftanua of a\?am. 20 yaras ‘n‘m”wh&x-e they
Yegin 1n the drder mid bereath the Avicennis tress; td where
they end in the very watery mud smongst the Avieennis vootsy
Another high concentration of individuals is lopated 200
yards Seuthwsrde in Resion ¢, sdjacent to the maln habitel
of s merlonis end s wrvAlist (2 20/ agy yard)s
Us snmdipes in; however; move or leas separated Srow thosw
Mo spacies, oooupying 8 1% does the ardor md nearer the
fringe of Avigennia; In Reglon B this apfoles ogouls- .
nostly on tho patimay ot the western bopder of $hé Yegbom).
and ab the northern end, whore & very high popilatken demaity
of & 50/aqs yard vas obs +  This nd bas -
aiway dry send, Light fn coleur, i Whieh the Avieemnis
roota are gonfined below the surfsce of ¥he path;  Fustner
douth along this pathway the density of population 38
varisble; at nome pleges there belng only sbout 10/ gy yardy
¥nile st ehout 250 yards Routhwayds there 18 snother pomilstien
of abot 40/ sq. yard, In Heglon &; . the ndrthern perb of
the' pathvey somtains populesions of up so 30/ day.yard; bus

in the open flst this spogles appasrs to ve 1imited to the
the frings of geriopss

saatern throe-quarters; that igy bowards
This sree s bare; feirly drys end with pather grey sand; and
the Avicenmia yoota sre présenk only &n the southamoRiern
part, vhore the density of paptitetion ia 8 §t8 highest, 1z¢¢
30/ sq, yhrd, a8 soupsred with ¥ 30/ sqy yava sn the
northern parts: At Region B¢ U aunslipes ooNw thiraughout
the pntire width of the sWep, and 14 48 slsg Tound fecding

on the cpen sandflat of the beschx The dendity of population .
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vsries from 10-40/ ‘8q. yard. At fogitn B, particularly in
tue nollow plenes hetveen the trees, where learst sooumalabe,

¢, anmidpes 18 found with a populstion density of zbmt 10/ sga
yard., Thie partioular population appesrs to have a lighter

. grey oarapace 88 copphred with the darker grey of other

. populatiens,

In the South Swamp, the populatione ere fonventrated
alpong the eastern or inland mergin, In the Tairdy shady
e geriops patch near the iniet, extensive fesding-grounds bocur,
¥ith & population density of 10-20/pqd, yard. Norihwards,
4hie preyish aand continues &lorg the éalters margin 48 &
.0 airly opén 8trip with Avicenmia roobs, and hers Lkvgs DEbhers
: of sndivifusls vocur {# 30/ sq. yard in sune pleces).. O
e v the southern part of the open Tlst, &t the nirtherh snd of
Ynis svamp, lergs mubers (¥ 30/ sg. yard) e foumd su ghe
more blagkish type of mid, sud these fesding-giounts extent
W §nto the ares of mixed Geriops and Rhizephoras Hore, ths sud

48 very wet, and the omly grount ‘npt, oovapied by V. srmalipes
15 tha black, sopsy mud surramding eadh Rhizophora trsas

In the Welnlend Swang, emell pmiatiuul of U, anmalipes’
dre found at the eastern end, on WHIYE sand gcovering the Blask
mad in which mza:pneu grows,,  On kbe imnex margin of Shis
owamp, only lual:. mumbers of this species ocedr A0 & RArroY
it fringe of blackish mudy espscially where there & amall
pagches of Avicermis on the outer margin of the matn Rpizophors
o groeth. On the seawedd meTgin ziore extensive ‘poprlations
14ve in watery, sandy mid amOBBAL the poote of the wler: Sringe
Aleng the borders of #he arosg-~
path lesding to the €en, Pairly large mumbers ot Q. anualipes
L are zound, in Bleckish mid pext to the geriepes =i Buivophare,

hf1o tho anoie or the cpen Space on siuber sxto of wa paths
opulation of & 39/ #e. yords Ak

af large Avicennis trees,

i May 18 covered Wiih s large P
o 13 ene




Jetter nren, the wud iv of 4 more greyish typa, Intt thiw
feeling-Eromd extends sem# dlatence into the Wlmok md with
Buizophora.

U Anvéres. Individuals of thls mpecies oocur in only two
Joodl}bdes, that im, o the open sandy fist of Hegion 4 of the
Bauo Bwamp and on the gpen flat at the northern ong o the
Houth Bwamp. In the Tormer localily; the spedies i& conlfined
0 the dothern 100 yards, and the feeding-grounie #xtend: frim
sloge to the fringe of Derloms on che esstern Brgifni Lo near
+the pathway on the weatern margin, with an avnm;ga Popilstion
density of 0.541/dq, yard, Yhis fizt is totdlly unsheded,
songlets of fairly 4ry sand, l&s’sht 1n selmir, and sonkding m.
Avtoennts rosta.  In tids hebltst a mixtupe of U smuilipes
&l U; imversa v rmnd.‘tmh only U, ‘inversa @oeRPA TRAPSr e
?m\cq.y, The intermingiing of the two spacies vas Sheeyved
01y on the nern, and ‘berders of this Y.
inverys Peeding-ground. puring nssp tifde pericés, ‘the Purrees
HF Lhye Specien are cuncentrated in sméll oiroilay wiess Of &
wmsll auveilent, Salicornia porrierd, ramd the bauss 40 Fomg
Avisennis trees. On $he gpom Ilab &% the northery wnid o the
Touth Bwanp, two small colonles of Y. Anverss were LTouad; esr
40 one epothsy, the one belng north in poBition; the other .
amithoednt, These oulonies Yive on the grey wmid just b i
west of the standing water; w1l e populstion Jeneity of Aoy
Vo yerd, Mo TS babitat, o mail ucuilent, Mthoanemim | :

poremnss, grovs in shuddance,

D ltorggithetnun,  During May 3984 1 sul 2lky 1958}, 0
As0lated pepulationg of this apecies were fourd in Region O o
ene ghoup 100 yards Soxtls and the -dther AbaE
200 yards woush, In hoth ceseRy {hefs feedingsgroands wers
Wltde %o Yhe brunks of the wever Tvinge of lerge Avicemila tress.
The popylation, 200 yerds rmg;:u Pemd 1n, ihe Apker, bladker
w0 gy the iumer margin of the/hab
WETIEIOL. | No.individmsis 6f this spedien were, novevers

the Azco BwamD,

it o Us mardosits ol i
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obesrved in this locality during July 1954, but they were
noticed ofice sgain during Fehruary and May 3955, Tus main
population of U. chlorgphthnlma in the 8206 Swamp was found
tio be aleng the esstern edge of Region B, for & dlstance of
sbeut 200 yarés from e séarting poins at sboub 50 yerds from
the northern 2nd, with the highest population density located
about midway along this stretoh (¥ 10/sq. yerde), Their
habitat 18 very narrew, comsisting of & Strip of blaokish mud
at the edge of the inner sore of black mud with Rhizophora.
They feed amongst the Avicennia roots and are partly shaded
by & mixture of Avisennia and Cerlops. Along the guber morgin
of their i ds, soms ing with o

of U anmlipes was observed. Inthe Mainland Swaup, small
populetions of this species wers found skirting the open patoh
on oither aide of the crosa-path, but chiefly to the emst of
4%, Here they are located amongst Avieemnia roots on the
fairly Wet and blackish mud adjacent to the black mud of the
inner aore of the ewamp.  ¥he highest density of pepulation
(% 10/8q, yard:) was found at the morthesastern part of s
opem patch, at e 8pot well-shaded by Avigennis trees end where
thers i5 sons; intermingling between T. anmlipée, U, chlofophe
thalmis and . ur\;illsi. fhe latter two opeclem, however,
were found to be ;iaaren the trunks of Avicennia snd Rhizophora,
the small ua.a.r.ed population of U. arvillei being the closer
of the two, At éha upper or northern snd of ths Soulh Swamp;
‘thern edge of the opem flat, 8 am&ll population
thaimus wae dlBgovered auring ¥sy 1955, in black

along the aou
of U, chlorophl
mid smonget Ceriops and Rhizophora.
U, maricnis. This apecies was found auring ¥ay and July 1954,
and in Februery and Msy 1955 (also 4n July 1952) in Begion G
It 48 1inited to two aveap; & Epall

end Reglone B and Ce

b 3.7

of the Saco Swamp.

on at the nor
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snd the main popilation at abous 200 yerds South of Region

C snd extending for 5 dintanse of ebout 50 yerds,; with a
population densisy of ¥ J/sa, yards Durleg July 1954, &
few individuels were found in & similer bapitat ak the ond
of the cross-path inm the Matnland Swasp., . Io Regien € of
the Saco Swamp, the taedlnsva'mﬁﬁs' of this spacies are
losated in very web mud with a thick grawtn of Avidennis
roots; and they comitain a2 mumbar of pnois of atanding water
left beliind by the receding thde, Large numbers of & saail,
Te - ralis valustris, were found % thie regions  This mud
extonis seawarde fron & fev yards-cutslde ihe outer Irings
of Avicennia Tor an ayersge distance of about tén yards
townrds the lowiide marks

Us Erville): The fesiingegrounds of this apecies wera
Poand to be alightly more yaried than those of Us marionts:
Traring May and. July 1954, eni February snd ¥sy 1955 {alse
July 1958}, this oreb was found along the first 200 yards of
Reglor ¢ of the oo Bwamp, Starting from ite gorthern ends

In this region three @ifferent kinds of hebitak wers Gbserved:
Firstly; & fev individnsls wers found slong the drier edgs;
mutside the frinmge of Aviceunia; secondly, acus individonts
ve'fe chesrved emonget Rhizophors and pools of standing waber
inatho bleck mud Just inside this outer Avicennis fringe}

'Lhirﬂh @ larger mager of 3ndividuals { S £ {/sq, yord) vere
rogm 4n peols of standing watory amongst the Avicennls routs
af: the southern end of ita hsbitst, 146, 10 the same aresx 45
'thﬁ in which the highost popzlation density of Us marionis
wad pesorded. Thres 4ifferchi types of feeding-greund were
nife obeerved in the Mainlsud Bwamp during July 1954 firetly,
& muddy gves wilp pocls of standing ¥sier vhors the

an unshader
cross«path and the path skirting the svemp join une another

(yopulation deneity {¥ 0.5/8a yaraly sepondly; & Tew

18/ s4e
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individuals wers obmerved near the bases of Rhizophore and
geriops in tearly blaokish mud ont sither side of the aper
end of the crosdspath; thivdly, some indtvitusls vere Found
in & #mall ares mesr the t¥unky Uf the lavge Avicennis trees
on the eastern Bide pf t}m pgth, near 1te séavard sk
(* 0,5%/8q. yard): In the Bouth Swamp, a Qifforsut Xind of
Us urvillel feeding-gromdl exists. About 100 yerds from
the o¢ean edge of the owamp, this spscies was faund in
black whd slong the fairly narrov bankeé of the msin chamne}
. and among roots of Rhizophora and Beuguierla: The aves s
narrov, and conBlets mainly of the nore or less open Bpaoss
on the banks of the chamnel, The range of the specles
exténds for & couple &6f Jundred yards to whore the chanmel
Tinally peters outs

In the laboretory, the mud used for the tanks wes
acliedted from the northern open £zt of the South Swampy
This mid was fairly sandy, and 3} £ive speoles seemedl to
thrive comparakively well on it aicugh each epevies showed
its own partioulay preference for wetier ar darier mud;

AR

Us merionie and U, urvillel, for example; preferved the mad
0 be very wey; U, chlorophthalmus proferred it to bo bomewhsl
drier while the U, anrulipes individuals survived best under

faiply dry conditions. U, Inverss preferred periciic
1esting only & short Whils and then & drying wud..

Koty @ P Y

submersions, A
Normally, all the orabs d1d well at temperatures above 20°¢
but, whon the temperature drappod below 18%, 1t Bsd & marked
lethsl} effect on the orabs, : )
(3)  szupATRE.

In & #vumary of the types of fesding-ground of the ]
five apsclex 4b mey be notéd that U. merionis; U.gnlorophthaluse t
and U, Anyerss ore the most specialized in their requirementé,

1/ aes
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Us urviilel is slightly more varisble in this respest,
while U, smulipes seems (o be sdepted te & mick widey
renge of conditioms,

U, parionis ooeurs =4 emall populations, snd is 1liuited to
the very wet mud o ihe Semvard side of swasp#, and this mud
iz govered by & thick growth of Avigommia roots. This
habitat 48 submerged semi-dfurnally snd pools of Btanding
watGr are ususlly laft behind by the receding dide,

Y. shlorophthalmus cocurs as fairly dense populaticns, sud
is limited $0 & snarrov fringe of swamp, ususilly on the
lsndward side. 2his urab 1ives amongst the Avicernia roots
#n Wisckish mud, in habitats fairly well shaded by geriopy
and/or Avicemmis, bub which may ‘extend somewhst into the
more Bosgy blatk mod wiih Rhizophora.

U, inyerss appears to be limited in its distribudion o
extensive, open; Bandy or grey mudflats,. Few, if any, reotx
of Avicennis grov in this hablitat which i¥ botally unshaded,
and the population density 18 1w,

P uryillss . spparently requires & very molsh condition of
the mud which may, however, be Tound in d1fferent paris of
the svsmpj i.e. Emongat Fhisophors on the bsnkd of ctistmels
or &n the Fringes of the inmver core of ths siaxp; in shsds
anongst Avicennia roots; and In more sxposed areas witbout
Avigennis roots. Gensrally t:'?::iit.yocuine! ‘heve pocls of
standing water and the population is 1G¥.

U, &npulipes oscurs 24 dsnse populations in the Pelldwing
hebitats: on expused besches amongst Avicennis poots; where
often there gre pools of stending waer; on the landward
S3de of gwamps elongside Avieernie, Jericps of Rnizophoray
PIan8 or pathways with or without Avisennis roots}
) pud baneath trees b Avigemnia,

cn bare sandbanks exposed Euring

on exponsd
on Pairly black, weiory
Geriops or Rbisapbora; oF

18/ von




lewtide after mtorma. I many of these habitats, individuaie
of thiw species sre found intermingled, to u wertain extent, &
WATN individusle of ancther of the Uoa spagies.: ¥

Some venarks may be nude oo the AiSeritution snd
feading-grounds ‘of the epecies of Uga in the dsltas or arcund
the mattks of émall etresws, es Nudied in Batavis by Verwey
(1930) in Paness by Grano (1941), oad in EY Belvador by
Poters (1955). Verwey otudisd the Uan spwoies v & dokte
4n the western part of the Bay of Ratavis. Ne 2sfined Tive
Banss on the mud-banks on ¢he seaward side of 4he mangrove
suamg.  The ivet (v highsst sone oxtends fyom the level
©of the spring tides to scme 4isiunge bElow the levsl of the
oriinary bightide, while tie £ifth Zome 18 conbtimwously
uider wabor, Demavontion of Zomes As sprarently nof Gue
to the durasion of the Ticoding, Iath in bised mainly on the
dagres of poistness of the mud, In zaze 2, whick is more
or less pegularly covered by hightldes, Vorwey Toumd s
sonsebrinas amongst the &ir roods of mengvoves. . This spscies
resenbles U. snrulipes, but Verwey found the lotier speciss
in the wetser parts scmevwhnt lowsr down. In soue 3 he
found Jerge mmbery of U, sfgnaius, and *Wis Aeme @xtende
from & Short Alstancs below the level of hightids to where
the aud beging to gOt Yery wep mnd SOREYs  %one 4 extends
%o nesr the Towwatey metk and, While in northern Jave 5t
parriss no Dos gpecies, in mastern Java it s Sunabrted by
Jerge af W wAth goms individude
of botk U, wrvillel snd U, aamilipes. In asuthern Jave
also U, urviiiel ocours in this sompy it thore 1s o mush
smalier yumber of infividusls of U« marionis, Voresy

" asoribes the difresemce i the populstiens of these avass

19/ vus




to the differences in texture of the mid and %o both the
quantity and QUAlIty of the organte matter Gontained therein.
Pearse (1912) has s160 dencribed the zénes slong Gertels
estuarics in ths Pilippne Islends, Heve Us snoutspes
inhsbite & zons {the third 2ons ¢ Verisy) whish 35 higaer
thun the #ome (the Pourth of Verswey) with the sefter md of
deeper parts of the estusrys In the latter stmes Pearde
found U. marionls.

The striking feot to emergs from s womparison of the
dlstribution of thess wpeuies of Uce is that An northern Java,
with a dlurnal tide, Mo U. mimﬂ MU. urﬂlle!. comr,
while £n the eastern and soathern parts of Java, m &% Inhdos
with sosl-dfurnal bidss, both sprcies clour In Blwilar Babitets, :
Especinily striking s tho faot thet 0, urvillel occurs highop
upshore $han Uv marionis, slthough the two dpedisn’ do inter-
mingle to dome extent,

Uyane {31941) studied the Uoa apecies 1n & gove on the
1eft benk of the Pacific mouth of the Panama Gonil,and found
£ifteen specios in 600 square foet of mud, ~The mug of thiw
avse is extremely risch, and consiate of a mudfiat at Jewkide,
with a patvow muddy besch, At the inner end, Urene found &
somewhat muddy sand, nixed with gravel, lying alongside &
smell olusier of mangroves. In all three msin apeas, Orane
found an intermingling of Species; but in any given area one
speoiss gomersily ves dominant, with s seoond Bpectee. plentiful
opfare, snd souetimed s third spesles in ampld FURbers .
Grane ssserts thet In Jees pich aress Uoa spsciss tend to kesp
separate from one another, with definite houndlarien to their
colenles, fme fifteen species were fuund in four gufferent
habItate; one was limited to mud smONgEl WANEFOVES, and 3%
two otherfwere sl found in thia
4 unshaded

vas at least parsly shededs
habitet, but of these one ived slac om mad Bpengs

20/ ssn
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#angrove shools, and the éther on unshuded tidal wdflate;
tWo spealen lived only on thede fiathj ono Bpedies was
found on these fiats Wk sleo on mid aMongst unshaded
mengirove Bhoots; four upecies 1ived on the mudflats tut alse
on protected but unshaded mufdy-sand flats or beaches; four
speaies 1ived only in the latter habitat, while one species
wos found in 511 the main habitete

Rone of the species faund in Inhach gocuys Bmeng
those desoribud by Orene, tut some atwparisoms mey be Grewn.
The gonmdns vore given by Qrane as some of the oriteris for
Btyustural specialization in Usa; inoresse in thickness
through groater arching of the carvaphee and undsrpariay
Btreightoning of the orbitd; divergense of the carapace eides
posteriorly. In the Pacific apscies, the trend for the more
highly epecislized Porms 2eems to be more and More towards
1iving in protected, muddy-csnll flats snd beachess insgead of
in the mad mmonget unsheded mangrove shoots ur 6n tidsd
midflats, IF such be the case for all Uos aspsoles; then
at Inhaocs, U, inverss should be the most Bighly epécislized
form; aince it osours excluaively on protected mday-pand.
fiats, This species, however, 4ces not Eatlsfy any of the
shove-mentioned griteria,

The spacies of Ugs found in en eptusry on the Faoific
voust of E1 Salvsdtr have heen siudied by Feters (1955}«
Heve, the mdfiate ere appavently separated from ané
another byva Lupge wamber Of omsll ohannele, On these
mAt)ats, nainly Rhisophora species 48 fownd, with syicémmis
spsoies growing only on the landward parte, whers the grouid
18 both finer and drjer, In this DAASYOVE BWAND, Paters
found peveral of the species, alveady desaribed by Sranes
irhubiting specific menes on tho mdriats, In aute aread;
1t would seem that a spesiss s 1imitad bo & gome, elher in
he drar pert et the landward edge of the swemp, oF in the

2Y ous
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wetter wd. Poters doss not specify the fastora
responsible for Bimiting a speoiss o A partitular pary
*of the WAflste. He found teo, that in certaln ardes

thoreare many epecies intermingling with ané anather
in one partioular habiiat.

Sympatric species are those with thelr geographissl
ranges elther oolnaident or overlapping,  Apparently
goographic ieclation is e sendition for spsciatlen, 80
that sympatrie speolation never ogours (mmg,wdﬂ.

Thus, 1% would feem, that aympatris speciss mudt have
originated a5 allopatric mpeoies, in diffepent geographiohl
feglans and ander dLfferent conditions of otk envivownent.
and hebitat. If any such spocles should Ylbimately bécome
sympatris, varicud points of difference sould oogur in theik
ssclogical niches (Mayw, 1947). & ulogs study wae made of
Some of the speslal Locallties in the warlous Wwawps st
Inheos, in order to determine whether or not this doncept
Bholds for the five Uon species found thers, (8} o Ate
main babitat on the open fiat of Reglun A uf the Bago
gwamp, U. inversa showa & gertain anount of Sn_wx-ni.ncxma
with individusls of U, svunulipee. Thie fhot A6 yabher wiee
evident auring neap tide periods although, &t such ‘tiwoe,
the U. inversa individuale are eoncentrated mainly arouhd
the bases of young Avicennis trees. Turing epring tibe

periode, when the U, inverss individusle leave the tree-
bagse and advance over the open £1at, U, anmiipes §8 found

ceeupying only the acrth, vast and south~paat fringes of
the filat: (14} In thed part of the Mainlend Swamp ptudied
{P1.7ii3, rig. 1), the thres Epeciea , U, urvillei, U.
chlorephthalme sad Us marionis sre well BF yated Irom

one snother, s8 shovn in Poxt ~ L% 3, Reverthelens,

their main conoentrations are 14xied together by U. anmslipes

28/ ves
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bécause Of the &bLity 6f this spectes to cosupy se varied
an &na of h Thie of ths
Ve anmslipes i e with the q of the other
thrge specien takes place, however, only at the odges of
thoir territeries, (344) & difrorent state of affairs
vas djsgovered in the Bouth Swamp, Wherd Wiree sSpaciss decur
tegether in & emadl, espoded trimngle of mod on one bank of
the ahevmol, (F1, I, 71s. 2).  Here, the levger AnAtvidusle
& U, urvillod wers found in the shede bemeath ¥ Yhimophers
trees on the »ight 6f the photograph,; ¥hile youngér indleltudla,
Antermingled #ith both U, snmulipes and young U, mxrionls
Aridsviduala, were tpserved in the more exposed ayes, avay
Trom $he toess. {4y} Ab about 200 ysrde south i Reglen O
o the Sace fwszp, & psrtioularly snteresting example 6f 4y
apupatria Telationdilp betvern species 1a SYINELTALAR {TexY ~
Pagx 4 P BT, w150 55 2 I g0, 103, wd M K
Figs, 1s3), U, clilorophthalms ooumrs A two placks, widely
fron vae gnother, The nortbern p TPRRFIRIITLY
and franges met omly on the Y. anmmlipes population; but Llse
o 8 small popdiation of U, urviilei; the wouthern popifistion
38 much lapger, and 46 Snclated from sll other specisd.
Ty mrevillel ocowrs as tiwes popriatisns, the Paray of ¥hioh
5 the Ewmali, morthers popdlaticn alreafy memtlomed; ¥he
reges poptlation 18 & largey e, MORIGE slong the Southern
savgin of the epen apace, end isclated axoopt where At £ringés

on the U, snmlipes tersitary, mesr the paty, The third
4 WIEh T

Pogalation oowurs furkher south,
inaividuals. Onme population of U, mErAGHis was Found
1882ated on the expasad, ety seaward part of the hesch Whlsh
i mormsity aancoasted vith this particulsr spesiss, Durin
the mating inSividndle wore
In apfor wud Luwards the tress,

She heeeding Beasor, HORGVERs
‘Wherved higber up enis oot

F -
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THE NORTHERN OPEN FLAT
OF THE SOUTH SWAMP =~ fISUBES.
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Bl Standing water during neap tides
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’ and intormingled with the main pdpulaticn of ¥, anmlipes.

- & second dreeding pam:_Isuan vee founfl further south,
fringing on the population of ¥, ;gniilei negr the path,
v!hn.a & tnird, nonebrseding population was found, inter-
zingled with U. urvillel at the soushern end of the Loosdity.
(¥) The noPthempart of ¥he South Swemp (2ext ~ fig. 51 PL. K
Pigss 1-3} end PL. HIY, Figs. 1-3) shows sons sympatric
polationships petween f.hxvoe spocies, U, chiororathslms

coours as a small population soattered amongst the Rbizophora
trees &t the saut‘.hqm mergin of the tpen Tlat and interspersed
vith indlvidusle of U, snmidipes.  U. invords opours af &
pmEl) popnlation towerde the north of t!lm apen flat, inter-
singled with individuals of U, annulipsa at the mus}nn of

ita territory. 4 lareer'popuntim,'nﬁe of s Snyerns, wap
goun& 84 the aunhewuf. of the open lab, concentrated in an
ares surreunded by U, aurulipes individusls, eome of which
wore again interpingling at the edges of the U, inverss
territarys ) ’

" ghe pelationships existing hotweon the Specise indispte
that éach specles, with the exgeptiom of 1y snimlipes, has its
o partiouler scelogicsl niche,  ThE delagtivg af & pariicaler
habitat de aom.runé;‘& by Buch factors e e degrod of ues.nj.ms
and shade, the nature of the md, sna the perjodicity of fbe
¥ldes, One losalfty may ontein seversl niches, &0 that the
feoding-grounds of Varicus species may cverlep 81igktly.,
Thevefore, & ceriain degres of ling batwess Tiduale
6f 8afforent apselen may be Tound wAthin & pertieuler losiity.

L4) _ Ne¥  COLONIES.

Whe aistanve yravelled by the Javval porms of Yoa in
thefr spresd from one place ¢ anothep ave not kndve The
Tégent disgovery of & mumber of now Uos colomies ylelas,
Hovever, aone fasts whieh sre refevant to tiss problem.
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-1 -Bgsales were alovely sxemined.

. _#itremsly well-deyoloped, ¥eparate ot
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(1) In2gp2, Mrwa's found. Yhat the chamiel An the Elephan
Isiend Bwanp Dad beon s{lted up,  The swawp wss dry And
sonbained only & few stunted Avicenria and Ceriops tréus,

and ghers ware 4817 no Vsa present, By
April 1955, the channel bad reopsned, and there wss a fhiok
.yﬁ?h of Avicennia snd Ceriops bormxng. an m channel,
Heattersd amongst the Avigenniz poots, fair oumbers of U. ’
annyiipes were found, The only possible methsd by whish
eueli s golany could bave boen established wes by way of A -
migration of larval forps, across the ges from Inha;)u Tanlands
{11} rhe emall populstion of U. chlercphthalms, Feund
during May 19_55 at the southern end ofthe open r);aﬁj" of the
-~ Bouth Swamp, may bave sriging from & fow im % W
relios of a previons populaticn, The only ‘othey ‘«a;'ih
which such & colony souid have eriser, ¥es 68 the ¥esult o
an Influx of larvsl forms from snother swamp, Probably v‘m
Saoo Buasp, &xa to the brensporting action of the tiﬁgl.

(3) - pEpHODS  Op FEEDING.

Uos qrabe fesd on the organic debiris whichk da 1efs In
the vake of the vegeding tads. VWith the sid of Hinomdarg,
the feading-tapits of meny Uss ludtysdusle’of the veriess

¥, spmiipes, Opservetioms of Ynis Bpooies wery sarried
54): ghlerly ab the Snco BYaND. During feeding, the wales us¢
iy their rather “spooned” minar cheliped, the major shelippd
békng held af wesh, A mixture of eand or md with organls

Dorticles 1s socopad in & thin layer fyoR the ground by the
ainior cheliped, and conveyed to the moithy g may even bé
'»m:ea off tue Avicennis pevte: The newthpartd, which e
the orgenie perticlen
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, mastiestion by the megthparts snd the metbod vheveky the sand

. Yurrows, feeding busily and slmvst continuessly, - The pelists

_Bf wetnoss or dryness dependz on the state of the parbisular

2.

until, after the mastication of meversl such moathLuis, #nough
pand snd othor rejected mteral kas vollected to form &
roundish pelist wnddh ubngs from the lower bdge of the memth.
530 pellet nay either be 5o molab thut 1t Arops bo the ground
aatomatioslly, ory if 1% 18 of & more SOLAG type, the olaw of
the ninor choliped 18 used 4b remove 1t Foroidly and plass- it
on the ground, WBuElly Just in front of the arab. The fepale
sraba differ Irom the males fowy o BRall

pather than s Jarge and & small, they ura sbls L6 wew theiy
ohelipede more or less slvermatsliy; in m-dex" to iaaa; up wub
f¥om the groond.  AS Peters {1955) ham polnteld oulb, thers is
n¢ corpelation betwesn the left and right cholipeds of the
remele during the fooding-procsss, bubt the two clave umwalily
alternste rapidly, and the resulying pellebts, Lf they do not
£a31 10 the ground of their own acoend, are removed by one or
ather; or by both of the olaws. The mctusl proceps of

18 §irEEd out ave vary &iffiovit $o observe, ‘espooirily 5inie
the whele propedurd cocuples & very shord. period of time
¥y anzilipes ndividusls spsnd mich time Lat of fheir

formed sve usnslly of » honogeneous taxture, sud their 3eghee

‘fesdingepround mn which they Securs 1% was noted st sadh
orap woually rewiine 2 one spot ¥hilst Zeeding, aithough, b
=y walk sisswnys, leaving in Kis veXe & more or 1684 sralgnd
You of pallsts, lesding from his furred, I order 10 ‘i‘ssa,
¥, smymlipes individuals may move VEIY far from tholyr TUrrovE.
1o gertain yetner 4vy, hsrd sraas, uhere the large mamber of

3elists present. indlcates Ynat ol TeBA4NG hae provioesly
sting frok

fakan place, Beveral TurToWs Wers seen To be radl
#nch Bugrow, Thesd DArTOwE.

hitoh out threngh the irreglsr
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masn of pellets mirrawiding the sutrence 4o vackh FTeR,
peprosent the paths bty which the indtvidus) either 28ty or
petarned 4o His durrow, Thase paths are remininotnt of
the lengitadinal rows Of peiBNks Whith Verwey {1930} descrides
o5 radisting from the Turrevs of the Ues speches of Batavia,

At the-Bauth Swanp cerdsin U, aanulipss ilxdi‘im
were gaen Tesding nesr the shammdl, They appsarsd to hawve

1y in 1 on gue spot whilat Peeding,
Tor the Wi WAE Very wob ond ulippery, Again emd again,
srey woudd streteh their mmhulstorios o bhe fullsst extend,
and then suddenly bend thim sgain, s that their bodles mesrly
rested on ths ground, This movemsnt wae Teet and rhythale,
giving the iupression that the srabe wexe "bouncing® up &l
20wty vhile sontiniing to Teed,

On the gpen petoh of the South Swamp, several U,
anmlipes 15 wore gbserved, pertly n e
Stending water 1oft from the previcaw spring hightide,

The ‘orels sppearsd t6 be dvisking, for the aas)l qhelipens
wore being used o Sooop wWater rather thsn mil Anto the wodth,
P e of whidh ere sssenbisily

2igilar 6 those masmsily asscchutsd Vith fesdind, ¥ed #ise
fhpored in & fow Sndlvitualo st the Matlad Swwp, U, smmilipel
uss the erily spRoAsR ovor gpmerved Arinking. .

s inyepss males and femules hnve & sothod of fecddug
esentisily sioilsr to that ohseryed in U, anmilipsn. am
the minor cheliped of ¥he mela, erdl the
o sgedl chelipeds of the female, uppear to bs Zar WS
effiotent cygans generaily then thoas of any other of the
Tadoe, 2p oxqapLs P v, 3 , the
Rowments invelved in the feeding of Us inverss ars very sk
bébter povordinated and far mord gerinits then uenal, b
Hmil) chelipeds ave vOTY Prexdule, wall-abvelopod Grgand,

¥, dnversa, howaver,

#hilch are move then wsuslly large in yslation bo $ho yoat of
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4nto the mud and Pinally dvawing the two parts of the glaw

" of their small ohelipeds, U, imversa individusle can by #sen

r_
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tho bodys During feeding, individuais of this speciss
vere froquently sSeen opeming the olaws of bhoir smeil
chelipeds to the very fullest extent befors pressing them

together agein. In this way, the orab scoops up guantities
of md which are acm-rayea. $0 the mouth as usual. AS & result
of this method of cutedning mad, deep, sharp, shord sSoraps~
marks,y nhsyaatsrlnia af thie spscles, may be fwund covering
‘the ground sress where fesding !;au takén place, By meang

40 piok and choose the food-particles from the mud o & fan
groater ‘axtent than was seen in any ojhér speciss, Unwanted
‘partioles ave simply deposited on the ground by the ¥ms3l
sheliped; before thoy ¢an get e8 far as tho mowth, During
foeding, fousie orabs gonorally alternsts their right and
Zeft, shelipeds, ia ovder to sorape up mud from ihe growd
and convey it o t}xa mouth, Now snd then, howevwer; a
female orab wWes seen. to use only one of her ghelipeds for
Seraping up the mud while, with'dks pther, she removed the
pellets from hor moath, 80 Hhat o smsil heap of pellets wak
corped on the 5ide of the latter cheliped, U. Iuversa
sndividusls ave derinitely yather 1ethargic Bnd Henii 1o Xove
sbout very 1ittis, slthough they =AY vwalk 8 §istance of mere
tean two yards Irom YhEAr WWIROAE ~ B grester distence then
that usuelly 4 with s 2e of
both dexes move Blisly to & 5pot suitable for t'eed.i.ngp ‘then:
setile down in & low, "orcuching” pesition, with their
sphulstories bent, They remein in the ome spot fo pome
tne Kpeping falrly still but fesding bueily, before moving
o8 $0 anothor sultsbie place to fesd. The poltets of Ty
fuiversa are not only larger than thoss uauelly sssocstel
with U, anmulipes, Dut they are aleo mare aval in BhEpe.

2&' s



28,

on closer oxsminstion of psileid of U, Auversw,; collasted
on the sxndYs Spen flat of Reglon 4 of the Suco Swamps it
was obBLrvad tuat they eonuisted of 2 Gore of Bticky, blmek
wud, surreaided by a #ing of Ary send, It 48 of infevest
to aede thet the U, eunulipez puilists found 4n the neme
xies oF those of U, inversa, wore nlee rather eval in shape
né of the sams conposition as the U, inveres pellets, sithough
PR they wore smailers and far move plentifyd,

o Bs, shioEop¥naioug. The faeding~babivs of both sexer of
4thivw ypscies were eXamined at the Sace and Wsinland Swampse.
In no 8s5%ail 414 their habits differ significantly from:
thoey of T U. ehopop 'y QoeE
&t Posm very far fraw it burrew o feed, The pellsis
fonmed sve homogensous in tewtord.

T perlendisn. Onee sgain, the method of feedimg of both
mezes of this wpecien appeared fo ba muoh the Bmwe as theE
#aserfoed for U. spnulipes. Likd U, inverss, the two small
¢helipads of the femals and the minow cheliped of the male
avs pather well-daveloped and very flexible, Ko food«

peiiets were seen in the ng-g da of To 48, e
‘%0 Y4y wetery atate of the mmd in which they 1iva.

B arvillel. dhe Fesding-hebite of bath ssxes of this

spesisn were observed, and sgsim their mathod of fosding

#¢ net appear to vary iun its 2 from that

for the other specles. The individeals have quite welle

davslopea mmller chelipeds, whick are nevertholens vt ag

efticient as those of eliher U. imverse or U, marionis, bat

widch spe certainly bvettar-developad 4hsn thoss of U. afmulipes

ang U ohioroptuslums. The T wrvilled individusls ars

faitly lethargic snd do not sppear 3o wander vory far from

#hete brurrows in order to Teed.

The fegding-nsbiis of the £ive 1nnacs species of TEB
e do not appeer ta vary to a2y et extont frum hos
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desoribed by Orene (1941) for tho spseies at Panems, or by
peerse {1912} For other Aserigen spesles and for the Uss
orsbs of Manila By in Yho Philippines. Tt 1 Amportant

to note that none of the Inbaocs Spedien sppedrs Lo SeaAVONER,
although, on one gacesion, & V. anmulipes individusl ¥as séen
drsgging a fairly derge, dead shrinmp towards hie Burrow;
ghether or meb 1% was iniended fop eating was never establishdd,
vervey {193 discusses the feeding progeds of the sa'uﬁm
fea speciss in skeborate detalil, even to. ths sxtent of
argordving the indiyidgal x-glo played by cortein of the
Hgutbparta, Orens {1941}, o ¥he other hand, finds the
acilons of the mouthparts difficult to usdaratund, and she
18 By .0 meene sure of the adtusl method by whicH the BLeting
out of tho send s achisved, Peters {1955) alatué thst Yery,
seten the intestinel oansl of a Uea indlvidusl ia Zii1ed with
Jedimont, and he ssents, herefors, that the Sirting oup vt
the gant is performed vy the atomack mitl, . The resulting
sand-ppllets, which the enall shalipeds ranove, are not giyen
ot through She mouth at ravher throwgh the s, opening on
tho ventral surface of the telson,  Ohbservaticns mads on the

. f4ys inhbos apesies of Voa veuld seen o indleste thet the
: tingecut process is performed by 4he mouthpirys, bacause
sand acdumuiaiing anteriorly to farm pellets Aufingtely
" spbonrd ta energe frou hotveon the masthperts, the fndiviud,
'N o of. ‘asch Hf which are mmemzen pather difricult to
;. foldei. Youtg Andlviduals of U, snaulipedy g, shieraphthelmue
#y inveres werd goserved Peeding, and it is of inperest o
" epperently abla to feed nab oty as £sRt

"I, note they they were
¢t slso a8 efficiently ss the serrespopding adult Lormd.
42} gERIGns  Q FEFDING. )
Poyers (1065) ola:

Yos individusis Sininiewel WAth S8 arying
fa9% borne out by a2 Live JabeoR BpepLes.

s that the pate of feedlns of the

gut of the wud
Mmever. M. \ta.b
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vhoerved thal, under i

¥ donditions, e
representative df Al thé five apsples remsined tnderground
in theirMurrews when thh mid had dried cut. Many orabs

of 511 the specles Energed after c;:a m;d had been saturated,
#nd, at such vimes; Yoy appenred to be very soilve -indeed.
They Tel tueily, atd ecs¥ were even wading in pocls of water,
BB WES 1O D6 expetted from their normsi hebitats in the
fie1d, U, nerionds and U. ubvillei proferred their sud to

a kopt very melet and, under such sonditions, their feeding
yas maximpl. Beomise of the rather dry stste of the fosdings
grounds of U, inverse and certsin of the U, annulip~

nsbitats, there 15 a sparoity of organie ediment suitable
for foeding, snd hence ¥he individaalis 1iving in these aream
Are mage to wander farther fros their Wurrowe than s wenslly
asscoiatesd with Uca inalvidmale,

. Singe Uca is & day-Taeder, very fow indiviguale of
any of the species are to be sven at dusk. From s 1itile
after sunrise until the gariy sfernoom, most of tho fesding
takgs piace, An analysis has been made of thy-times of
Taading o the five specise, a Giscussion of whioh Folltws.
() puratien agd Periodiolte. of Peeding.

The tides at Delegos Bay sre semi~dsurnak, with essh
hightide belng X0-60 mimites later than the previous oA6,
Uensiequently, oven thosp avess whish are fLooded dslly have
& Yowtids peplod, and are exposed at losst ence darlng the
faytine, A sn illustration of ¢idal varistion, the iwa
Yartods in 1954 during which ~speyvations were made on Usa
153 average lowifdes of 0,56 m, 1n Hay and 0,79 B in Juty,
While the averege hightides vexe 3.43 ®, and 3,00 =

- respestively, for the wWo ponths, The syerage anplituds
of ides for the yesr was about 2,50 m,. Yorwey (1530}
Anvestigated oertuin swamps in Betayis and found ﬂ‘fl to
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pave an average diurnal amplituds of sbeat 1,20 m., In
this peglen, apparently, ihe side wae eapvlier every dey,
#c thet Tor only sbout half the yoar did ilowilde ogcur

' auring the daytime, in this wey exposing the mé feor
foading.

Although Uos individuals can feed dafly in the
hace swamps, the sotusl periocd of feeding vardies from
day to day, sometimes extending Prom the eaxly merning
t0 the afternom,; ot other times limited Yo the mording,
oF 4o the afternoon, On the aversge &wo spr.mc fides
“Hesur per month, and only Guring these pericds are the
high~lying perts of swamps flooded, in home arens tor
thres deys only durkng esch apring $ide, in others for
seven to 9ight deys, Some parts are rescked by the
Hiighest tides only onge in 2 mouth. Co

The conditiens of fiocling axd the depowiting of
2008, howsver, vary for the @ifferent apdotes ss 2 poBult
of %heéir cooupying such diverss habitates
U grumilies. 1o the QifEcrent mipupe, Lhs wpesies vas
found 4nbabiting unriajn‘lodsiiuen, some of whitk ave
Flacted datly, Waile Stnors ave flosied, 5t the mors, omly
Buring three days in & month. Heme of the mesl important
habitats are the Tollowing, the conditions Aesaribed being
$hose for the yesrs 1954 and 1555«

(4) n the Norsh snd the Mairlsnd Swaups, e Jaland
msrging are sted By Ue iipes, thses ate boing
S woashed by floodvater provalily enly during the semi-montily

: apving ti%es, L.e. during o pericds, twtelling fron

sight Lo Toarteen days per aciti. &b that pert of the

o Nowth Swaap investigated, T, ammilipes wiE founs YoBavLtANE
the. whate of the swemp beoslEd; ‘ahadId the ‘uter fringe of
ot ewpyp heoms toeo dry during the poraods batwedn TLooALNE,

b popilations are wble §o WOVe to the inoer, wétyer parts

32/ ves
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of the ewemp. IN the Mainland Swamp, the cuter friﬁse
hag & weltér bleok mud; and the iparse U. snnulipes
popmiation/Tound here seem $o foed dn the mame sréss during
the period hetween flooding, In eny cuséy the individusls
sre nevar found in the black mud of the irmer parts ‘ot“ the
gwamp where Rhizophora grows, and thus they do not @sem to
migrate in this looality.

(31) In the Bouth Bwamp, the nowthern open flat of dark
mitddy sand, bordered on the Bouth by Rhizophors and Gﬁ}tlopﬂ
¢n pehohes of Yldsk wud, 48 flocded twice momihly Lor

periods varying from three to s¢ven dsye, the latier pericd ’
veing the more common, In thia ares, during & pepied In
gaie e whioh the hightids level vee falling at the rate of avdut
0,16 m. per day, many individusls of U, atnulipes seemdd

to be following the repeding hightide 11‘:\9 smxti:waras '

I (21, T » Fie. 4 P1, KL, Fig, 3), although fatr mmbers
were ptill Tound at the northernmost end of this open flai,

which had received no flocawater. U+ One partioules
worning, however, thess individuals were found in their

‘burpows sbout two hours after hightide, whils the drabs
Purther south, on the recently flooded dud, were gy
feeding, North of this open flat, the léat 200 yardy of

. #Wamp are fo\md/,vu.h some Avigermia but mainly Rhizoephora
trees; this area can be flooded, at most, ouly #hoe MeAthly.
A for persols aversging fram three to £ive days, Old fesatags
grounds were cpServed in this sres snd, nonsequently, when

SRR : the tide-lime had receded southwavds, the orabs mist hate
ool svacuated tiie srea,  migration of severel hunired yards.
e Whethor or not this upper snd of svemp had regeived any

of two months wag doubtful, #he

o ‘flocaunger for & periocd

s 4yp6 of evacastion movement Just desoribed ¥Es AStLLY

Witnessed on the 19th Pebruary 1955, the last day of &

B vee
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nesp tide period. U, snmulipes individuals were sesn
meving from the northsrnmost apes, whish had received a
spring hightids twelve days praviously, into the area of
standing wetes { .. X5, Pige 2Ja

(441} Reglon O of the Sace Bwamp 18 flocded daily
throughout the year, beosuse even he 1dfwt mightides
sover the fringe of ‘Avicemnis roots. The Zarge populatiens
of U annulipes living in thls region must consequently have
@ reguler daily feesding-period, the optimum Hours bF which
vapy with the shifting of the tide. In this ares;
individuals were cbeerved feeding under very wet condlitions,
Region B of the Sapo Swamp has iis mein population on the
pathway bordering the western margin. This patk is
regulsrly flooded by spring tides and 1s therefope oovéred
by vater Tor at lesst two perieds por morith, each peried
pften extending over oight days, During periods of L&p
4189, the vory demse population st the nordhorn enfl of the
path could migrate round the Avicennla trees to the upper
end of Region ¢, sv as to extond thelr Peedingsgrounds o
flooded ereéas, The population living mare towsyds the
nouth, however; would not be able %o migrate intd the black
mé alongside thelir habitat and would, thererore; haye to
yemain in 6heir oid habitat during pericds of neap tide,
In tnis aprsay & Swaller AwEbEX of Andividuals were cpeerved
feeding during such s period then duiring periods of epring
k48w, For example, on tho 25th Fepruary 1955, large mimbsrs
of these arsbe vere feeding even st 3 pums during & pericd
of spring ide, while on the JOth April, the foupth day of
very fev individusls were goserved

& neap tide period, .
o this days faly numbers yers seen

Tesding even atb 10 Hles
feeding at the wabter-edges &t the upper end of ‘Rbgidn Ga

The open flat st the Eeuther: end of Region A of the Sacy



gitenp 1s alao flooded semiuonthly for periods varying
fron three bo oight deye:  During aoms of these pericas;
or purts thereof, the hightide mark does not resch the
pathway, which borders iRe western margin of the 4wsap,

it piops helfway across the flat: The orsbs which remein
in this drler, landward ares throughout sueh perlods, mst
come out to reed during the éarly morning, snd there are

Jlarge mmbers of pellete cevering &he surface of the ground,
although By 31 a.m, mont inddvidusls wore found Yo have

rs-éntensd their burrows. At.. such times, boweuar, lavger
numbérs of orebs were round feeding on the moister pari off
the open flat, nearer the fringe of derieps. During poricis
&F neap tide, when no flocdwater pesches the opén flat, verg.
fow grabe were seen feeding in the Bopter parh s the day.
‘Where were some feeding in the shads, however; especially
unfier the Tew bmsller Avicemmia u-aeé. » spmiglar surtaiiing”
of the pOTLCA Was Ob 1n'the Cerips

pateh af ths southern pakt of the gouth B\mmp/, ror a;uap‘;,ii
on the 2Bth of June 1954 at 9,30 i aftor rive days of
nesp uaes, no oraba wore found feeding in this ares, i,
1nnoad, large mumbérs of yeung arabs were found, eash
indiviqual in 168 oWn burrov. on the lst of July, thw
sopond dsy of syring tidn period, large pumbers of nx-a\:s(
were feeding at thin spot ab 930 Bty

(%) on twd cooashonn when 1dkide wee @t 12 meon wnd 1,40 P
anmulipes were oheerved

and-banks pXposed. &t

pespestively, vexy largs wurbers of Us
Pending at about uiddsy on fairly lere &
iowtlde, One puch popuiation weE obderved om & Whlte
Bandbenk off the path wiich traverses the Norsh Swamp, s
the other on o moré mudAy ssndvenk extending seswards Ion
sbout o yards from de Avicennis 2008 ares at the northern
Fheas 5o hgbiteb®

Pert of Region ¢ of the Buco BWasP.
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pust huve been of o iemparaty seture aluss, both betore snd
after this peried, the two sandbenks could not heve hen
sxposed during lowtide, It must be goncludsd thal thess
1ndlvidusle moved inte the new habiiat afier the rirst
exposure of the sand. On the Saco sandbank the &rahs wers
found wp o » &istapce of 50 yards from the farthest limit
of thoir usual haditet on the besch, From these Tavts, it
4s evident thab poptlations of U, annulipes zmay migrate over
long dlsténces If and whem new Habltabk, adjecsnt to thelr
sl rua&iﬂz-yumﬁs; aré exposed st lowtide.

In general, it may be seid for U. annulipes 3iddvidusie,
that their feeding-periocd oxtends throughout wost oY the &ay
when the t4des mre favoursble, bub that during perﬂ.ods/af
weup tife, when the mb~-flste are drying Wb, Yhe Peedings
yeriod 1s shortensd Yo the early morning ¥, perhaps, to
the lste afbermovn, 80 preventing the fesiing Indlviduals
from drying out sxeesaively, during the hottost parh of the
dsye Towards the end of & 2RER thde’ period; yhers Aeems %p
e no feeding beking placs on the pniward #ide of SHAERDS.

#he sffect Of the advancing tide on thy behaviouy
of Tea orsbe hzp been studisd, - Im the gase $Z U, anuiipes,
the following are some of the observatians whijh were madv.
On the #th of May 1954, thérs was 2 ‘hightids oF F.54 2. BY
5 g, and this 3ide vad Bigh enough to flood the northern
opert flat of the ‘Bouath Swamp, Thpoughout the Bftarioon,
meny orabs were Sgen Paeding on this Flal bitk, T7 & PeRey
they had gons into their burrows. O the 26tn of Jmne,
thie wros was not flosded by the hightide of 296w, &k
ound o e Feeding ok 4 Py
with & pightide 6t 3.45 Puse
ross~path and open gpuce of
on thw 4tk 1T,

3 p.m,, sod the greba were L
and dater. On the 29th of Jun®
many grabe wers Paeding on the o
the Mayyland fvaxp b sbhout 13 G
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howsyer, with & hightide at 6.350 p.m., very few oraba were
feeding in this luogality et 32 nown, and an oven smaller
mmber &t 3 P.o., si¥bough ab I pon, 1avge mumbers wers
Tooling in the wal mud st the Bedward end of the path,
It might be noted that, on the 29th of June, the ¥ky ¥ae
-overeast in ihe morning and ovly cleared towarfs ndson,
During the course of several daye, with hightides between
1 End 2 pem.; Many crabs were obuerved fevding in Region ¢
of the Smoo Buemp, Jjush in Iypant of the advenaing tide,
on the 15t of July, With  spring hightise st.5 p.a., Do
orahe were ohnsarved al the norfhern end gf the swaump, snd
& few orly towards the middie of Reglon B &t 4 D.b., Whils
Bt the southern end off Region B snd the =4 joining part of
Reglon 4, many orabs were till feedlug st 439 pama, NOY
10 yards from the sdvenciog tide, tn the Gtk of JuXy;
whith e st the erart of e néap vide period, Zhe hightias
wss 7,15 p.it., and more arsbs Were out feeding 8t & date
hety, towapds the widdle of Rogton B, then were shaorved
om the 18% ot July. It sbowld be noved thet the nppee end
of Region B 18 in shedow parlier in the afternden than the
miadie part, while the Istter, in 18 turn, 38 An shedow
sarlier than bokh the southern end of Region B and the
2djecent Region A.

& the ovidence of thewe cbservations it wesms that
U, sumQipes gontinues feeding righl up to the edge of the
hoss daye when Shis waber arrives

o ¥has ps

sdvancing bide, exawph ont

%ot late in the sf
reaction t6 the sombined sffecks of +408 apd shadeo, a8 for
example on he Gh of July, DBY Be due ko # lster stert iu
feeding in the perly morniig,
oyorasst oky, of to ke fagh thed the tide 48 poatisn 4o
reach the feeding-grownd nongernsd.

U inverss. §he Zagts which have baem nisd in regard to the

a6 the pepult of Fain or.an
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feeding-period of U aunmlipes during poriods of nesp tide;
are g180 valid for U. iuverds. This spocies was found
orly on open sawdy flats, one at the southern end of
Region 4 of the Buco Swamp, and the otnsr st the northern
end of the Bouth Swamp, sod At thus inbabits territories
which are not flceded during the whole of dhe three. to
sight dsy periods of Beml-monthly spring tide. On the
384 of May 1054, with 8 spring hightide of 3.45 my, meny
of thess ¢rabs were choerved feeding on the open Sands of
the Sapo & Flab from 12 noon to 1 pamty, whils on the 2Tth
af June; with a hightide of 2:74 m;, none of, these orabé
were pbeerved at sn eerlier hours The 27th of June
followed on & pericd of three wesks, during which s very
A ] Jow t1des oculd not have reached the westera part of the

« K U. inveres hsbitat, and 1t wes 4t lsast eight days since

: the lest floodwabter réached the sastern bovder of this

e e , nebitets From the 30th of Juns to the 2nd of July, a

N period of spring tides, 0. inverds wed egein ohderved

T ¢ foeding from serly morming to late aftermecn, bui wainly

: . ot the wester portion af the spen fisb, Om tle 6ik of

ot : July, vher the periof of spring ides was enfing, very Tow
oo ' of thege orebs wera ohaerved from 3130 ams bo 12 noom,
. slthengh individusdp were found in thelr Purrova sven in
o 4hs drier, Lsndward part of ihelr range; neer the pathvay,
Potiemade In thic area large fumbers of driedoput pellets wers

ved, £he bu On the 19th af
Pebruery 1955, U. inverse ingividusis were seon feeding
&% 10 gomy, under the small Avigonniae o the opexn flet

©f Regfon A of the Saco BWamp; o1 & doy which Was aRowt
‘ goven dsye after the lesh fipoding of the aysa by & epring
t44e. O ine 22nd and £5rd of February, 8t the begluning
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of & spring ti4e pertod, o pspulation of 0.5/eq. yard
aensly wus found Pasiing on the flet of Regien &, from
the gerfops Iringe 4 absut thres-quarters of the wsy
aoross the iat, bat nob on the pattway, Here, from
10.30 dumy 0 2 pim,, individusls were obaerved feeding
on mud with & very wet surfese. On the 26%h of apral,
the 180t {6y of & mpring tide perled, feeding indivifuals
were observed on the open flab, snd very fow crabs were
feedlug under the smsll Avictnniss,  On the 27ih of
April, at the gtart of & neap tide Micd, mBDY erebs
wore observedy still fesding @ the opon flat ab 4.20 Puies
tat op the 30th of April, the few individuals fesding at
G,30 » 10 B.m,, %o7e Tound to bo urﬁsr ‘the small Avicennia )
trees, At the South Summp, U, Inversa individuale vers
Bseen feeding at 6 p.m, on the 20th of Fevruary 1955, on
grey oud which had been motstened slightly, a faw hauis
previsuily, by the first epring hightide, Individusls
were cbierved to be feading in this area st 1,30 p.t.
the 2gth of Appil, the $hird day of a neap tide pericd, but
the dsy was rathér overcest. O the il@ of HaYs & BuBny
a7, b0 fesding Wy Uaservsd Srom cerly morning to late
afternoos , .

ha main fesding-period of U, invorsa ssems b L
at times whon the wud on the flats hmd been Well molstansd
aurinyg Spring tides, tub, £t %6 1mited to early nurning
feoding during pariods of nesp tide, in opder to eqnperye
ths motsture needed for respiration. ’
U iloroptithelms, During Hay 1954, ewll poplationd
cé this spesies were Tound alongside the fringe of Avigemls
1n Yo miadie part of Regiop G of < - Taso BNAGR] Sht 18,
18 hhe sres which 18 flooied mewt: i 21Ye In July 1952,
these populations had alse been noticed, b 1% dune-July 1954,
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no trace of them remsined., In hoth Febiuary and May 1955,
nowever, small populstfons wers found here ones hgain.
Thege populations may have arisen as smell inCiltrations
thecugh the nerrow strip of black mud, separating this srea
frop the adladent majn hebitat of the spacies in Regleil B.
The habltat of U, aui e e betier m than

those of obher spucies, for it conteins lurge sumbisrs of
Avigennia roota and ghoots with some émall Ceriopa trses,
poatiered here and thers, In Rogion B, thls apecies is

aonfined t6 a narrow Strip, & few hundred yards Loug. This
habitat is Flooded regularly during went~monthly spring tides,
a6 has been deseribed for its neigibour, U. Stnulipss. &
ison of the £ of individuale, feeding over
& period of three days, gives sn indicsticn 4F the type af
perdediolty observed in the feel..s-periods of U, chigpaph-
tholuas. Thoss observations were mafe st the msiu fesding~
ground, that is, datwsen eighty and a bupdred yards Bouth-
wazds in Region B, Ua the @7th of June 1954, after eight
dsgs of nesp ides, With s hightide of 2,74 m,, 8t 1,50 FaRas
very fow individuale vere noticed uk 1 pan., and most hed

already ve-entered thelr burrows by 12 nodr, on the Ist
of July; st the baginning of a spring tide paricd, with &

nightide of 3439 B 8% 5 Pales many orabA were feeding Bt

£ put., but they had tetally dieappesrad by 3,30 Pt OR
the 194k of Pebrasry 1955, atter seven daye of neap tides,
the U, chlercphthaisus population in the maln arga had soved
ee-fringe and ipner piack mug of the Hwamp, and
On the

into the 4
hgd hean replsced by tndtvidusle of Us arouiriipes .
20n4 o Pebrusry, the third dey of & spring tide period,
ingjviduals were pack ia their old

U, ehiorophthalma
ook plece shroaghout most of the da¥,

teyritory, Feeding

45 on



4n@ SaOF Tmew Durrows wers chesrved:  On ths R5th of April,
the Bastnd-1a8t day of a spring tids pericd, many individusle
wsre woen Teeding in their main aves, There wore even Aume
1nd4vidusls wost of the padh, cpposite the main eres, spd
thie group ¥as not Bepsrated from the group ccoupying the
main area by a demse U. ssewlipes pasilsiion on the psihe
fhe U, chlorcphthelmue individngls were fseding ap lats as
4530 pime, AR Eplte of the fact thel the afternocs ¥as
rather overcest, 4is %e the case for othsr specles, &%
would peem fhat, when the ¢ d8 of Ta oo
Fhelnus Gry out, especislly towarde the emd of = paricd of
peep tides, their feeding-perisd is curtsiled,; and they
remain in their burrows buring that time of The dsy whem,
guring spring iids perinds, they would be most setively
Toedings

- Somis. 5% the three main hsbitste in whick this

specien bas heen found; they ia, cuteide the fringe of
Avioemnla %¥ Region G of the Baco Swamp, an the seaward
side of the ¥sinignd Bwemp, snd on the haxiks of the Boath
Swanp ohannel, the Ieeding-grounds areé Tlooded memi~aiurnally
thraaghout the ywars Individuala of this ppegies are
sparsely SAetribwied in theic habltat Wt Have been sedn
furing the warmest part of the dnys their feeding-peried
woHld be vurtasled ouly o days in ¥hich the haghtide rallg
diring this time of the 4By
7 gryilles. Fhe detalls #hieh have bren noted for the
L yar species are valid slso Tor U arvilled, exeept for
4hs faot thab this speclios 14 8 somewkat more varisd
fabitat, The U, urviliei feegimg-grownd a4 the sop enil
of fhe tpoas-path in he Mednlans Buexp 1o not resched by
$a8 Lower poap bides, Lut ot the other hand, this ares

sontadns pocls of Pranding water ssd would huy not Gy ex%

%o mch & greak extant, In otber logalitizgy tod, this

3 F



‘on mBsse to the terpitiby of Uredr burrous, todk Wace u

npeo‘iaa 1e found in ths more shaded fringes of Wask md
whtch Petain their water longer than the mors open types
of Bandy flat: YL 18 not known whether U, urviliet
nigreten fran €4S mire oRém pArb of A%e MaBiiat o Yhess
protected arsss during pericds of weap tide: A8 im the
oese with the other apsetes, individusls of I. aivilles
are found foding during the warmewy part Of the Ay,
(b}  Eess Morsment.

Lerge<sdsla movements of whole napdlaf.iuim ware
noted on esveral pooasions, snd oniy in W aonulipes,
On the Firet cocesion, such a mass movemenh was -ohderved
&b 31 Bafh 8% 4ho northern ond of the Sacvo BM» ' Larvge
umbere of orabs were sesn moving landwards i fhe éSreailon
of the fituge of Avicennia from the wabery mill af s¥e owber
margin of the Awloennla root avems Lewbids on Kids
partioular Aay was at 9.30 awm., s it wes the Eiret fay
of A period of Epring tidex. Appardnbly, the oedbs had
Jeft 4he territory of their purrews, and follawed the
recading tide-1ine seswards during thedy morning period of
Tesding, An order 1o rosch nevly-oxpopti Feehingugrounas,

o ihe I;sesau mmim(. a sioiley muss migratit. !P’I dbabreed
ab 1 p.m. &t the asswsyd end of the orosg-paih in $he
Ksintand fwamp. The opabs cuneernad wers also meving
owarde the Avisemnis trets, Tram the Watery iud &y the
semwerd msyiin of the Avicanila roots, Lowtige on this dey
w55 af, 1270 pum., and 18 was the lsab day of u yariod of
spring tidvs, On this day, the movepeat of grdbs returning

a later hour, epparently ‘bagsuse the ydde recedsd ubout

throe hours later then n She
411 Teeding in the gres to whish

IT G Bhovs

previos gese deporibet,

Nem; grabe. weps ohaerved sh
the swlin bedy af crdbs e ¥StUPRiNG.
Anterpreiations Of the WEE sevenents e oarsest, 1t seens

A7 e
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that populaticns of Uy atmuidpes may sometimes travel rathsy
long distanced from thoir turrows for datly feefing on newly
exposed wid, during periods of very 1w tids,
Apert; fron such mase migdrations for purposea of

dsily fesding, & perdods. mses movement, faking ylace during
pariods of neap $ide, wes noticed smongat o popalation of
U, enlipes on the open flshy at ts northern ond of the
South Swamp, On the 19th of Pebreary 1955, the last day
of & neap tide pericd, some U. snnulipes. tndividusls wers
ohferved reeding in the Standing water vemsining. from the
previcus spring highdtlde, twelve daye before, YThese
1e vers almost and were

moving "downstreas” atie falvly steady vate, A similer
mssi migration was cbserved again over & periad of & Yev .
asye, from thi 28th of April to the 1sh of May 1955, Yhat
1, from the oecond %o the fifth day nf'a negp tide perisds
During thia time, the migrating infdividuels moved graduelly
from the. groy mud of (m'e open rls.e, besida the Avieonniss,
through $he M.retuh of bladk mud o the adge. of W “Baanding
water and, Pinally, right lnte the evanding . or szsexr,
{PL. ﬂ, Fig. 33 Texd - Tig. 5}, The maln migration took
plage on the 1lst of ey, when & dense maes of U, snmilipes
tafsvidnate was Boen moving Sovly end steedtly "ammevrens',
Mopt of the Lurge tuber of
and weire £esding

tarough the standing wabter.
!.nuvixmaaa. weys half-iumersed In the water
40d, Avinking busily, oF Were standing feeding on f,hn mall
nigiange® of black mid, between The laues af stEnstng veLaTy
Bone of the individusls were Teoding sp Wey valked, while

others wauld run shesd fop w distance of & fav. inotes, pause
té feed, and then rum on again, The migrating orsbe yors .
that they keépt 1oR%LI0E ane.
FRANELS, thors WaKe

Aipections to

80 olosely peeked topethers
apothsy, Pesides the ngin sireay of In#Avii

otligr emsller eureeus of orabd moving i1 other
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that of the maln stream; buf thess smuller stresss vers
elso cl¥iys moving in the divection of; or satually
theoughs the Standing vabir, Tosande svening; b wes
found that most of the migrating individuals had gine
inte burrowa for the nights  There were darge numbors

of mew burrews in the black mudy yery near %o She sftanding
water; as well &8 in bhe "{elunds" of wads Yhere were siso
jarge Bugbers of Us aunuiipes individusls 4in burrows in the
drier pud awsy from the standing weter, sx £Yes In which no
feeding had tuken place thabt days

BURROHS,

Toa orabs’ gocipy burrows in the mustiais on videh
they 1ive, & hebit which 1a of great advantegs 6 the sreb
i sev wal wayss  Flvatly, the burrow ie the EdEns ot
shaaping onemiss wien ius mdflakgd eve expesed b lovblavy
sesondiy, it 18 & MmN 5 of ecapiry. thous c'qam&en present
in the flocdwater; thiedly, ih. kévvm a8 5 profediich Agninet
aesiveation daring persede when the audrings ave not tlooded,
(r}  girugture of the BACRONS.

‘fhe shape and depih of the Purrows nade DY tho vardaits
dpenies of Uas creb &b Inhsas vere exsmined chaefly &% e
Esch epeaies gppears 1o have B Lairty
wiih & move OF 1. & gonstent

Bacy S¥empy
ateyaaterictic type OF DUrrdd,
4hape sud depth,  Tb vas noted, howevery that She Laireus
of varioss individusle of the same spostes tond to VIrF

aonpiderablyy tae yariavivn depeniing on the lesation of
the burrow and on the vize of tha individded noncernieds

OriE yarlab{lity ves alse nntlesd bY grene (194L) in the
epecivs ehe investigated BY PaeEse A he sy of the

rror varied socordfng by the individesl coopyiag ity 89

B ‘ B s
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nstirally does the diameter of the hole or eatranse 5o the
PupreW vary in-gdze, - Each orab of ‘k.\w Inbaca species
posdesdes 18 oun burraw, and in 5o species were Antefe
conmections between the tupvowe Toind, Dsosuse of the
prasenée of the major qheliped, tne wale orabs are more
tulky hen the fesales, and 50 they Mave the lerger burrowy,
. In har peper, Urone vefers to ;rerw young erabs whiolt
4o not 41, but run fresly in and tuy of the burrewe of
sdulss, both of thelir ren and of other epe;c:.en. Thia havut
d3& not, however, preﬁu. amonAt the young of the Inhack
speoiesl. Ab the South Swamp, in the exuensive patch of
geriops, whore no adults or their burrows wers visibie on
the 2Bth of June 1954, many smell hurrows were found, im
each of whioh a young mele or Pemale individuel was wesiding.
PHe average £ize of thess individuals of U, ammulipss waE
11 mp. By 6 mi.. Unlike the species dessribed by Grane,

the young avabe &t Inkaca dig thelr own Wurvwid, . Durisg
Pebruary mnd April 1955, towerds the. middle of Region 8 of
the Saco Swamp, many youhs individuals of U. amwlipes std
V. ohlorophthalmis were moticed, their sovspacel varylag iu
width from three to ten millimetres. Tech tndivisusl bed
148 own o oW, Yhs siue of which was properticaste 4o the
sAze of wne muvidnal; Young Turme of U, imversa Were o

Tound durdng April 1995, nkne gpen Tiab of Regim? of ¥be
Saso Bwamp, The young vaiied from sboub faur to 35h millis
wétres across the width of the carapses, and thair Irreve
were sbout wo inches dosp, and wéve onge #gein soattersd
amongst vhose of the adults. The turrovs of the young forms
! were more vertiosl andmaturatly, of smaller glapeter than
those of the siulbe, In noné of the Tnhacs speoles, wers
thers any sigme of “arental oaré, oud gven the EEALISH FOURG
forms appeared to be very Andependent. ' -
It was woiiced thet under 1shoretery
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conditions, e11 the Epecies apparently proforred to have
their Burrers as nesr A5 poseidle to the sldee snd,

sapecisliy; to the qormers of thelr poréioular tank,
s2inough quite a mumber of inAividusls made thelr burrows
pops SOMards the midale of the tank. Kok only were the
urrows of All the Spegies rather indefinite in dhspe; tut
they were sloo very sbailow, singe the layer of mud ab thw
besd nf ohsh tenk was only about two inchen ddep. - Kpreover,
bh'a vurrows sended to 8Xsnt to a greater extent then thoss
in the ¥A424. Due to the faot that the tauke wera wwers
popnlated; the captive orabs rswsnmmé aac)’x af the fiys

epeoiss 414 not Appear $0 own indiviénal Lurrpve. :
Us_snmulipss. Burdid yplesl of this spscies wepe exgtosd.
st various Darts of the Sseo Swemp, Firsily, inghw wmm

&% tha nertheyn end of Region O, B Tov burrovs wery inveski= !
gated and were found o Slant alightdy as shey bravel mmard&
into the ground, This slmest yeryloal chamnel 4z of nqta (:!‘
1ess Gniforn dlemetdr and leads 1uto a Wiind pooked st
w0 Anches long which Hiznts 1228 stesply. In 3B Tind
un, tha ¢ral ocoupies morh of its hours spsat "indoars"s
z‘he m.ny 7, semiiipes burrcvs in this “yery wek, mildy
min, sre soaivered Amngsh tue parily serisl Aviesmunls
Fpots ‘whish . to Gostnate dhe arem. D3 thp path &b e

rmr&hem snd of Ragion B, more U anrmiipen PUrrORE WRre
1mntagam, suis avea i somevhat drier than Thek
P'"i«;nsly dascyibed, and the Aviesrmis roota form a gonee
nu bélow the surfece of the ground.  Here the ‘burpeis are
wty prenpitul, andy sana thoy ars siwased satually on the
W pattmay of the svmp. the ground i which they are. Ll
15 wary hard indesds feyorthalansy thay ere wore or lesk
slutlar b those previmuely fescribeds sxcept that the more
¥sryane) ghannel 3% ofyen Bboud $4ve inches fdeep, wnd wey Be

26 aea




yather undvenly widensd, In-oaptluity, todtviduals of
U, Snmully

pes mede & Tay bavrer attempt to 4fg us naturd}
5 BUPESY 88 bhian 452

La of any othey
‘Theli burtaws cRven Hlopsd quite markedly, usd
veps up bo sbout tme =id s balf Ifghes deep.

spenies.

U, pomiliines Durious.

N7

4 wvepss. Jn the open flat of Region A-of the Baso Swaisty
whane this npecie_e 1R #o Gomnon, the individusld 4ig bursows
whfoh aisnt s11gHsly sud oontints dowNards Sor R atstpnes
D apout meven niuheu, without flsttening oih to mny Barked
dogree, The ﬂm?pbﬂ of these hurrows Wary %9 & gertiin
exbertt, and three typiani shapes are showm in e qu-m.

&n Anferseting regturs 6f seyiatn of these byreows AR T
Patt that the bunﬁ nimdl, witeh 18 generslly less Ahsn one
amoh in 2ength, my scr S5 in & dbreciion slmost &t Pight
mslen %o the mm‘b vaﬂum ‘part 6f the DUFSFH. The. enirassé
o he. turrow of b Us \nveres indiesdual % supeubat ider

A Bt 6F & U, snilipes. oyab, wud the ssud at £ BALL
of the U, inverss: burrow 14 gincat eatupated ¥1th Wetem,

In oapbivity, the U, imverss andividusle make burrows ot
fms tnch deey, which have %o aeginite ahape bub Which SLope

Qite congiderably. Mw.



. Yuprewe pathey similar to those of U, snmulipes, bab shey
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Y ohlorophihalang. Barrows of this specles were examined
ini.sn sree Just to tho Gdds of the madn ‘pathwayy and towarde
e northern end of Roglon B of the Saco Bwamps’ - ¥n this
sréa, where the species 1s g0 very plentiful, there are sSeme
urrows of U, annulipes scattered amongst those of U,

ohlorophthalmis, cn the fringes of 118 territory, The
arrowe of U. sharophthaluys ave, however, easily
distinguiched from those of U, emwiipes Lagmsh they have
2 dlstinet Mm of mud beilt eround the endrange tq‘me
burrow, Eosh burrow slopes Lor about four inchee as it
goey dmwnwerds 4n the soft muddy ground, snd then it elopes
&oun more obilquely for s further fwo jaches, The Timn
gurrounding the mouths of the burrows of Loth Bexes of this
spesies phould not be confused with the wails Built by U,
stencinctyla femsles, or with the shelters construoted By
the males of U, terpsichores, U. Lativenue sid U, beebel
The sbove four Bpegles are found at ransms and, have been
fully Giscussed by Crane (1941}, As An the esos of thw
Wells and sheldavs Just mendionsd, the rims surrgunding the
meuthe of the burpovs of U, chlorophthalems sedm to play &
winor #81e in the gourtship behevicui of thie. species.
Tn captivity, the U, chlorophtheime individuals made

were not us desp nap ge well-made as thosa of the Jatter
apsoies, The best of thetr turrove were dug tn sell which

vas moAst, Tub nbi to0 ¥eb,

vim sorrounding
mouth of  burrow.




fe mAzioniz. Burrows helonging %o this speoies were
wraslued in on eren Sowards the alddle of Jegicn ¢ of the
Szoo $¥amp. They wersé foand to be ususlly about four to
fivo inches d8ep sud Go slope very obliqueiy. fThey sre
situated In vory wet wud and ere always full of waber,
yery often, the cpening of the burrow is bhedaw the wadere
surface of pools, which abound in this siea. Infividusla
1n captivity mate turrova felrly similar to those found in
the field, althaugh their a)min wan rathey nere yegue, being
mepsly Arregulsr hellews, generally filled with waidiny
U, marionis DUPPov.

4
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Peurdilles. Burrows of this epsslen were investignted
chiefly at the Saco SWamp, and wars round to resamdle fhove
of U, mArAONAB, expupY Yhab tuey sTany nore steeplys It e
of importance %0 note that such b\n‘rmé dre found in wery )
sofh ground and sre oftem Filled with yater, In Saptavityy
U+ upviiles preferpsd rairly wet mud, nd the latger noividuale’
Yived 4n rather Anderinite hollews, vhich 4xa.not Peadly
ke smaller orabs made definite Burrows,

yasouble DErTORE.
which were nuvertneless ratner Arpogular in shapos

U, BEVELIE) PUREM,

- \ >
On wosparing the Ebuve seuripticis Wth tmoan of Yarwey (39507,
Panvay (1932), end Orane(ig4lly 36 18 sysddny Yaav phe gomeral

T
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shape of Uas burrovs dees not appear to vary much from
place to place, A1 Uow burrows, it would seem, consiat
of a long end Tather sloping verticsl channel which
terminates in a shorter, blind tunnel whers the areb
resides. Orane's genersi statement that Uoe individusle,
living on ylelding mud, v»ild shallower burrowe than thoag
vhich 1ive on harder groundy appears to hold good for the
Inhsos Bpecies. It 1z of intorest to note that Verwey
found that all the Bamszfspecian wWhich he Anvestigated,
have their burrowg going down an far as lowtide lsvel,
trrespective of the zone in whioh they ococur, Thede -
burrowg vary in depth from 0,5t -t0 1m..

Usa erabs ususlly remain comparatively alosé 4o
their buppows while feeding, Among the U, anmulipss
erabs st Inhacs, howsver, an ofd Aindiifiduel here and hers
appeaved ta have aifficulty in finding, o possibly, in
resognising ite own hole, rgie wag espeglally nobiceable
in densely populated areas {Buch as the nerthertt end of
Reglon 0 of the Saco Swamp), snd vhen the tlde Wae soming
in repidly, 4t such times, these craba sourry ebout in
search of their holos? cv:f,?x'('!a.c:ev-ppea.ﬂrxa down one alrdady
oboupied, and emerging repidly agein, On seversl ougaalond
#i1¢ northern end of Region O wae observed oarafully, Jjuat 88
The . mamlipes oraps dmminate
inue feeding tusily and
water bad reached
Edch orab then
soon disappeared
fiue whth

the tide wss ooming in,
this area and were observed to sont:
near 1o their holes until the advancing
Within a foot of their individual Duprois,
rapldly sought the enirence to his tureed. snd

from visw, bhaving usually plugged hie hole behind
70 y ug the hole, the mele erab of v,

ew sho sxbylatories on the aide of

one delt movemeut.
snmilipes gensrelly us

we minor cheliped, min @ &2 #ide with the major cheliped




usuelly enters the burrow first, The Zemale uses the
spbuiztories on either side for this purpose, ‘The

supulacorios on Whe side to that entering the

wyrow ¢olleol toguther & heap of food-pollets ang shovel
them inbo the hole 1w the wake of tho orab, This lspue

meas of peliets forms the plug, which i usually very Light
snd 38 eituated sone distance down Zrom the top of the turrow,

As the ingoming hide stepdily covers the Ugs buprows,
pgope air-bubbles appear on the Watsr-surface, hie wstbles
rising from the Durrows a few f#aconda after thd Wabter hss
covered them. 1fiis is hepause 3% takes some time for the
water to reach the bottom of the burrows, whether ghése
poBsens plugs or nob. As the plugs are solf, they effer
1itile or e reclatence to the sdvancing Water. They nsy
e merely to show that the uwow concerned iz Already
o¢ - pied, or as Verwey (1930} euggests, they may be & means
of protection from enemies coming in from the ses.

48 the emergitg orab leaves his hurrowy he pushes
the plug before him. During his feeding~period he rans i
and out of his burrow for sny of weveral reasons, and o suck
oceasions, he dees noth shoors 2 pivg.

Qdrehs vere rrsq\f,hzsuy cheerved in the act of digsing
new burrows, and in uvsgrai of the habitats i% wae noted that,
situated near some of t,h%s Tuprows, ¥ere meands of relatively
lavge sandbslle, whish me Gbviously he result of earlier
44 the seutheln end of the Houth Swaup; msny of
socupled by young individusle
with these burrods wers

digging.
Whese burrovs ware aml‘jé onen,
of U. anmmiipes, snd inbrepersed
ihose of snother crab. t
5 mle on Anddshensd v
antronce of & WHPEAW with hie atraighiensd
1t he Tinds tha hurwod slrealy copupied b7
a hastily of ® Pight way erigud.  If,
cepied, the prad DRy Yo senn H9

Ach As soeking & turrew often

Frobes doen Bhe
modor oheliped.
another orab, he omerses
however; the burrow ie Wieo!

Bl S e

o e




3y 3t up hefore oomupying ibe

He olimbs down into the

Puews i vewoves ‘the surplus pond «ith €he sibilabories on

the #ide opposite %o that mwerging firsh from the hole. gnd,

. ) o
prasibly, seith the minos cheliped, He mukes sovenel Journoys
to peiowe w11 the extoss Zend whilck he dapoeits gessrslly in

onte #pot, in the form of lurge sendbslia, a whort Glatanse

away from the motth of the hurrow,

I the burrow is teo

nevpoy fov & mels arsh, be may Witien 1t BY etwring on the

o pBf XY major alew, o

porferenye Whish i® Toprels Ryvepal blwmes witll ke gw dfle o

s ap leave the Wnend yitbewds belug in wy wey MMndered.

E.iFidusTs of BUIR soaws a9) oF 411 bhe mpenlon firey be nbex,

By Hine G Einw, THldying np® dhile Bareeus, witsning thex

o e oAbl Hasm,

1R) dameraden uf the Suprovs,

It dhe disoussion of the fimricdiolfy of Perllng vf the
fueiies Speetae of Ush, ¥he perduita +¥ submerslon of the Wirrow

sonts Wi Iodiaeted, It §8 swident e, bessuss of the

Arsimoes B Ty hab ek, G spetes differ ocongiderdily
$a Bhe Tength of the perdoll HutEn W vhe ceahe heve oy
pemern in Ghelr buvrowss On Ghe averige, £he two speniss,

V. marituls end Uy v

rrkatl, mppoer Bo W inR rennt veivtunt

5o Gusivostion. ib 35 meldom thab e Wionks Durrge Brs

not Tionded peat-Eiomeliyy anfl, In BOT RAES, fraly barrows

never apens o be empdy of waters

Simp, the bupvoss of

T, weetine) are fraguently PIiled with Wik, sven b ¥he

oiliging torders of their hebitaty

1n the ‘Pladk Tl Aaalde

3% Lppeofytneo. . ablorephihalius st ky 2ome restsbEt
i L auimoativn, bootute, o sextaty of thelts detdtats, the
biipows may mot ho sumerged ToT portods off Wi $o = Wowk st

& =ireboh, Auring peripds of very Aow neap 45 8ae - 0 The
w4her Hwnd, the habitab of Wsis sptotes 18 mOTS

‘siisiskn of 4 Garker; wetber il
Todthde, sifhoughy HRbEER 4iden,

i rebeine witer for Jomger
xin waer 1 e optiectad




‘st e BOTLGM of thelr burrows. In spite of the foab that

¥s inversa lives on oben flats which sye periodicslly dried
out dering periods of neep tide, the birvows of this spocisy
sre fairly deep end the eand at ths bottom nesrly seturated
with water. =% the en@ of a perfed of neap tides, however
when tbere has been no arrival of fresh hightide water for
over & week, these eraby mist resch the 1imit of thefr ability
to vesist drying out. VY. mmnulipen ssems to e the species
which iz best edepted o a yariety of conditions of molstness.
gome Us smrulipes pepulations have their burrcws regulearly
mitmerged semi-3furnally, others only during pericds of spring
tide which doour twice monthly, while yot other populations
soe to gurvive in Joealities which would seem to be flooded,
ab the most, only during onie short pericd per month, Idke

U, vhlorophtasimus, ne water ig found at the Poob of thelr
birrows, betusen tidéa. ';

Doa ofsbs have gills, end are true waberdhraathing
enimais, They have Deen deaoribed by Verwey {1930) =s none
pumpera, wiaich airoulats air through the weber in e branghial.
thauber, Each sreb had spsolsl respiratory organs on eithen
side of the body, between ths third snd fourth pais of
mbulatories snd, vhrough thess orgens; uwstew s aﬁsorbwrmto
the brenshdel i ry study was Tade of the

gengral gill-structura of all ths Inhaca specles, end 16 wes
found hat in Ui cblorephthslnns, W, merlonis and U. wreilled,
the glils are eIl of the smme width, In U areulfpes md
T inversa, on the other hand, the sscond pUIL froe ths
mterior end on sither slde of the body, 1o wuch wider than
the vest, in this way providing a greabor surfacesaves for
respiraiion, so thsb wore sffiaiemt use dan bo tiade of thy
oXpgen dfaolved In the watur in the brenchisl chembers

Thy individuais of all the gpecies held in asptintiy
Epeaned b0 be vewy antive gensvelly, following & subieraton
OF o mg in thsdy tenks with wabsr Of 0.6% selipity. 3¢
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a submoersion took plase onve o week mnd, sfter 1%, {ndividuals
of all the specisz dould be seon buslly repairing or "hidyldg
up® thelr burrewss  The miost agtive was definitoly U. Auverss,
and the individusis of this spesies espesislly were seen to
be Aigglng new burrows,

BREZAVIOUR.

The geneval habits md pubhuras of beheyiour of the
Uoa orebs of Inhasa Island weve cbserved, and sve dlseussed
belows -

(1)  CLEANING,

Uiea orabs, on emerging From thelr burrous, usual.'.Ly
slesn themselves before storting to faed, espesially it thelr
buryows hapgen o be sitneted in wet mud. The PR
dlbernete fesding with oluming - & task whioch they seam to -
perfora. very tboroughly. The mate geneTelly neked ‘h{!«}of
he minos loheliped to sopepe mad Off his méiav waaiipedy bl
abulatortss, and his oye-stalks, 8to., & proguia whiok he

repests asveral times in order Lo remo¥s every trase of ding
from thesd ovgmnax The female uses bobh hier: chelipeda Lor

dleening., The small cheliped'- 6f U. inverss, 3 male or

fomala, {s agein & far movs effistent oloantrgrovgen thum that

of iy othier spacies oxoept, perhaps, Tv marionts, | In oider
5 sarepe the major cheliped clemy the T. iuvergs mile opens

the nipper of his miner shelipad fo the very fallesh exbonty

a8 he does when he sorapes sand-partiolos.from she growsd

auwring feeding, In this apecles, tao, the small sheliped 1=
oley of smd off the major chelipad,

froquently used bo pieok pertl
ogpeoielly, and thess partiolss 8Te seter elwply trensferyed

o tio mouth.  Tn s1) the speolss, the sunil oheliped in
£ the oyenatalkey vghinh

partisular 1z uged bo goreps wud O

& oither held upright or ave nade 4o e norizontelly 38
thsty o¥blyal geoovess HOWEYeTs sapeaially in Tw inverss,
& ewsh may wne kia thlzd padv 2F mexiilipsds for clewing the

vafaes



oyoeBtalksy in whiok case the latter are aiweys made %o 1le
i thely arblisl grooves, fhe third mestilipeds ave bent
outwards &ud then inwards dgain over the eyewsbalks seversl
pimos in sudcesslion, 8o screping off all the uand«-pm!.ola;,
sid pesalng them into the wouth. After this procedure, o2
patween two guch beuts of cleaming, the eyp-stalks pesume their
normal, upright position, The wet of smbulatories on efther
aide of the body may sometimes be rubbed together ‘te Tamo'ra
my mud collected behunen them, = process which is froquently
pyded by drops of water secreted from the brenchisl chember '
through the respivatory opanings on elther side of thé bodyw
I order to slean the moubhparts, waber oggzes out through the
mouth, o giving the impression thab the evdd 1s blowing ’
bubbless In ogptivity, the crabs wers partioulerly sctive
follewing thelir weekly submersion in seline water, They
would stand halfeimmersed in the water, sometimes with only
their eyowstalks visible sbove the surfage, dlesning md
blawing bubbles busily.
{e)  RECOGNITION.

a) Yisusl, Uoa orebs are sble to detest mavements of
any kind provided that such & movement takes place within
thefy mm perticular renge of viston, Such & individusl
eppears tu respond very qulckly should an agghesaive merber
of tts own spesies or of enother Usa spacies epproach 1t
mddenly. Moreevery the indiyidusls sourry rapidly into
thely burrows at the sudden approach of an Intruder on bhels
teppitory, with the resulf thet &

Prepeved to remain quite motlonlessy
Thug theae grahs O ugually 86
anemy in bims to
owsy out of

wgmean cbsarver must Be
1¢ he wishes to mes 2

Una trab sk 0loRe TEngSs
the approach of & preying Bird or eny sbher
Jump to ome aide op oven be burry iuto thelr Tare
hemms wey, Prequentlys mich & pesponse would spsm o bs
@ to te fast thab tne Inaividusls detdst The paving shadowd
oash by & preying bixd, for pxemple, revher then the DIAL
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itself, for; ab certain ¥imss of the dsy, when such s bivd
1a not throwing a dlrest shadew on the gromsd osonpled by tha
epsby,y 1638 Pesponss wWas notlicsd.
he sfTect of moving shadvwa on Uos oviba wes
pertioulsrly well 1iYustreterd ttwerds ths middle of one vatfber
windy day spent at the Mainlend Swemp, Very tsw Vc; crebs
wore viaible on ¥he cpen pabch o ume side of the patlhwey
shere, & few days previsusly; thers hed been qwits  mgmbar
of T, snsuliped mud U. shlorophthelmus individuvals end o few
T, uevilled indlviduels in evidences & strong wind wes
blesdng steadily, =ud the Lrees skirting the ares wevs vesbilesss
e shadows of bhe loaves kept moving on the ground, sk e
srebs spposred to De “herrified™ st thewe sublden wovements,
goampering repldly back invo thsir burrows sach £ime they
omerged. A8 & Tesult of this vapsated disturbenss, Yery Ta
arghs wers venburing fopth on that partieiler norsings
ou weles appsar bo have no dlfTleulty =t «31 in
reongmising Tollowmenbers, and femdles in partiolary T
thedyr oun specless It is of imberest %o niots, howeven, that
the females of most of the Usa sposies at Irbacs hava ne
distinguishing colours. The differsnt specles, howsier,
generslly possess their own specific hebitats, end 90 there
15 1ftble ohance of the males beotning sonfiused e Yo virlch
females bBalang to thalr owm spaclose Togards the porihsrh
ol of Femfon By ¥here Te mmwiipes ad V. shlovophiheluns
obonr together in The smme habibuh, the femelss of the two
species ave often very similer In sppesranse v 3 the
mEles never sppeared Ho show AUy Intmrest In the Tomdles
of the other spesiess
(v} Eudiborge
spsvlss of Tos oreh sve sbis 10 Hesre
sy @isturbed by buen Totesss

Bever sppesr Lo be n EAY W »
Fhex the Inooming ¥ids Teedhes within s Toob of Ty emeilipes
ol buyrous, ol ropested

individnels, they raplily suber thy
B6fane

fhers 45 po wridence Yhat The Tahasy
Gerbainlyy theed oribl




ghgareations paint o the cosslusion that the onbs probebly
goo rather dan henr the spprosshing wabmy, Thay sesm tims
to pespond o & tisual stimulus vuather then to ap suditory one,
(8} EIMIDITY,

ne five spesiss of Van sopesy o differ in their
degree of bimidity.  Although Barnsrd {I950) refers to

Uo murdonls a8 the most Tiwmid spesies, these crabs fo et
PR gouttle away to 4iseppegy down ke nearest burrow when
dtgturbed, a5 individuals of the other spedies dus Thls fagt
may op fus to thelr very web muddy hshtibeb shich doss not

peratt of easy {fien e awdh
n Andividudl, it elmply sinks down, digging itesl? imbo the .
wabery mod whese It is vob sasily detecbed Ueoduse G its
basntsh oolour. It was noticsd, howsvey, that dwtiye the
breading=season, when the breeding populabion hed moved o m
ares of driey mud higher upshore, lhe tndivisuale wowdd shont
1 far mors quiokly than wsusl mud, when dlstubbed slther by & -
et 1 umisn. psmyver on by & thredtening crsb, thoy ¥ushsd down
thetr burrows 0v, &b lesst, wen oub of hapmtd WeYx et
Inddviduels of U, wrdlllel gre dieturbed vhey 4o mok:sourry
ahout Ttk sibhov, propaly becass thalv hibitet 4 dinilm
Yo that of T, menionls, Tms both U, merionds sud Te apFiiial
{Iivatrabe how the hibitay of = spesles uey affoat Lhs
N baheyiomy, It was chmerved that, in cewbain @reus wibiente - Eho
£ €, urelilet males were eppavently.sble to atght ans another
miongst the Avleennio rooks, fooh as smch o thvel o fome
yerds ‘mway, they sppeared o mske svery sefort 4o dodge avEy
id so avald coming imbo comtast md pessibly naving o eight
with cno smother, The imatviaudls of % {nversa eve-vapy Sy
and timid.  his may be dus bo the faot. that the spestes
graby- of this spealisd 4o itk
befors

osdugles waah very apen. £1lats.
Altow sn ohsaryey bo geh within 15 yerds 6F thewm,
i T4 may bp noted Hhimty 0

aven U apnitipss

o Rowm. Boely

the gpen flet of Region A6 the Saso Syamps
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' Pibhishy mumning through the 3060 Swatipy. sepectell;

87,
inaividusls seen more £imMid then in their adjscent hebliteh
on the puthesy; petvrally, on the t‘lae; the distant n[‘)pmadh
of an intrudsr is more sawlly detected. I a mole Te inversa’
{4 foreibiy rémoved from its 'bum:-ow; or IF tha oliserver @ea
patween him snd his burrow, some isteresting fesbures of his
dsfenoce=behark uay be efly  In order to dofend hime
ob1f from & human Intruder onlyy vhe arib stretches his mejor
choliped upwerds, holdlng 1t etrelghb, stiff end high shove
nis hesd in 8 vepy churasheristic menners The olsw 45 Weld
slightly open, aud the ovtb basks avay sbaadily as the

o P This def postura {s rethdy simfiar
to that dissussed by Pearse (1012) for U, pugnss, If ong
ghould manage bo grad bold of the orsb By hia major chellped;
sito Pinde that he imuediately sheds &b end scsmperd offy I
po other species 4o the umele orsbs hold thelr majon sheliged
&% stwalght, when telled upon to’defend Oy S
Ten observers, ghd in no other spscles do the malag shed
thetr mefor cheliped ss readily. In oaptiviby U, Anversa
Snadviduels never breasdish thelr major sheliped, when
thpeatened by an‘observer, Instead, sudh an Individunl
penspally vuns inbe s sormer of the tanls where ho holds his
chalfped bent &nd With the cleww wispened, in a Fathes rsrd

feymer; g If he wers wardlig off sn avtmols D the wholey
However, U. inverss, whidh is probebly the mosh aby dpecten
in fhe fi.eld; 1 certainly the beldest in septivity e fox

ez 4bs sttituds towerds bumen ohasryors is conoerneds Y
other apsoies take oover in their holes much gooner thay do
the Uy inverss Lndividualfe ;

The degree of timidity of Yos seems to VY acoordlng

Yo the Iobadiby. and the sime of Sure (s} ogsiftyre  Tos

Best oxmiple of vhis 16 furmishsd By Te snnutipes whida, 3%
chire; 4 in the fields

v on ths. mein

suy qao; 18 the boldesb of the Thack apseis

6 bsmpst mesbers of this spagies 14v¢ sotpell
: ¥ sowurdd
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tny northern end of Reglon B, On this pabh bheps is o
oontivnsus strean of tra’fic to which eparently the ertbs
pave booome accustomeds - Bven those Individuais which spa
found in Region A, Just norbh of the open fist mnd siongstde
the pablvaY, &rs much less tim1d then those Yiving o ¥he'
gt ibeelf, “The 1nﬂiv1dun1§ of U chlovophthalitas uﬁﬁ‘g

near the main pabhuway ql' Hhe Seco ewd She loash timid,
() b Bime of doyis of wll the spacies ave
top 1asst timid towsnde the middle of the day when 1t is

nottast, s hebit which was espeelally noblsesble in
T, chlovophthalmna,

Sene®ally apediting, Wien one domos eSroRs & ResE off
Yo tndividnals &b my moment durluz ¥ho feeding-psplody ome:
notides more malss than t‘amelos, The oxcesd of melew By :
pe dhe to the foot that the femeles, using both .ohalipeds fox
the purpose, probsbly feed ab a faster.rate thew do the male,
W nse only one cheliped. The females are ihus sble &
neturn %o thelr burrous all the sooner. Mo altsrastive 13
tHek femsle Use orabs srve possibly more timid than the walssy
thus spending meve time hiding down their burrous, The
excepbion to the gemaral rule 15 Us ahloraphonalenig, in siiich
épestos the munber of moles somn fesding ok wy Uine does 3
cppenr bo exeovd the wmaber of Puusles, Tt should slse e
fiobed thab, on ome ocorsiony in thelr mein Tebibak at sboub
adwdeg; wore T, marlopts fonales tim melea vore in evidenses
14).  FIHTING. . ‘

Planting bobween Yoa Indtvidusls was nobiced smengat
a11 Pive of the Tnhsos speclés, parkiovlerly duing thete
. 1 1p end ding-periot Sines the
son generslly buve thelir owt spesifie

8ffppent Vaa apet
habltats, fntraspecific fighting wes patmrally séen Sore
Sroqunbiy thon Pighbing bubwsen fndtviduals of SLEfevRt,

. esa orabs gonerally pentred argund

Epaotes, Plehiing In th *
e ouniershtp of woxwows, Wk sepbaln smowst Jf aggrossive
89/ ces
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yivelyy over Camclas ox8sts mmomgst mele orabs, Generally
gpoulcing, the male individusl uses alwost the seme MOVeRSKt
of the huge claw of his majfor cheliped, wiether he is warding
off seve obher mule from his verrliory or sourting o female
ardy end; 89 a rile, the greater the size of tie major

oholiped Of the Individusl in relsbiem b the wost of the

oy, e greater is vhe degrss of mthority whlch the opab
hag in his fumediate suproundinga,  Moreover, mele ordhg
which are lerge in all ¥eapests, command & grest desl of
pespect rom thelr emslier fellows,

The territory or £ of each ludiv ' s
1inibed, wod the.orsbs do not sppeer fo move very fav hfdﬁv
thely burcows whils fseding. = Zach orsb sesme to wmaglo bis
burrow the contra fram whieh 211 his activitles ere denducted, .
and he may retreat {mto his burrow from time to timey 'The ;
indlvidual often keeps thoss awbulatories on the side af AR ‘L
tody, oppesits to that of the majer cheliped, fivmly aichored .
in ¥he enbrance to the burvow, whilst feeding, Mele opabsy
in partloular, Gefend their burrows stamchly sgalnst Lntrudsrsy
treating the approash of sny strange oreb &s = wifriendly
act, - Bvery time m intruder threatems to emoroa'h on biy
territory, the defonding mals will waru off the gtrmgsrby
braidishing his claw aloft, Just es in sourtshlpedisplaye
Vavwey {1930) maintains that the elawebsokoning notion off the
wale preb ie possiply o warn other individusle thab he 1s
the ouner of & partiorlar buseod, Showd e Brestediselay
fall, the orab may uge his olav es
Plgnbing will ensves On Bhe other hamd, sbould the throat

bs effective, the threstaned male seuprios off Yhe Sevrivory
pinbergen (1951) fesls thet fighting
ug or Hlulf, dub

& wempon, and aptust

of the ngrossive orebs

in enimsls usually consists of threstend)
in the Poa speaiss of Ponenn, Freate

Urane {1941) found thal,
io the nhaoe

$iopley only very ravely proseded & usls

1.7 SN




speoles merbainly, howsvew, sugh threstening movemsmbs wese
far morn noticstbie Yimn actusl combab,
Y, smmlived. During thrent-display, & nale ¥, anowlipss
indleldual "beckons® with his mafor chelipsd in o Mghty
susrasterietic mamner, a movement whink iz pegylar =i
continaons, @nd which iz repested several times In ynldk
suoepssions e worvement sherde Wik ths dluw «f e mefor
sheilped polnting slightly Dnswned, and the adnneborise
siightily bent as wsusl, The chelipsd is atratghbersd emd
woved sutvards, then rsissd upwirds wntil the olav is hetd
Tigh dbove the indbvituel. At the meme bime, tha avab
stretdhes Bis mibulptories wniil he s stexding on thalr Rery
tipe, md, ecoasionslly, shouid the shate of tension bstween

e nales be ;) groaty the Quh sy :
petse his mmwall oheliped aimiltsnesasly sdth fhe wajor ahadIpet)
sud poseibly one or two mitulsborics may be wednad mtarny :
from the grownds  4¢ the mejor sheliped drops dnes agatn
ke 1ts normel position, the mibwlatories &rs ‘beant, and the’

mnel} cheliped is lowered.

How and sgaing actual conbak follews tasuscesslel
‘torestening behaviotr. The Tlghting mslea Jostle one susitiery
Inneking thste bent neler shellpede Sogether With » siheking
sownd, The medur dheliped mey be held b dimost Pighbemplen
to the body, seting as both shisld md wempoR, il mieds
The erdbs eyantuslly
2 manner Temiitscsnk

the £1ght stons in the Ynolplent shagesy
2¥ip one epother Tindly by ths slews; m
of o Yomen hendshelke,  Tho pelr $hen Tunge Dackwrd x0d
foruard, he wesker srsb somstinss belng 14tved right aff the
ground, wntil the stronger smiividnel hes ssgarted htmaelly
Only them 1s the stwong grip finelly pelosged, and hy b0
ostibatants sepavats, the vister bAaR posyeasion of thy
e TLgntiog Be
b6 pogmmed nbbor @ brisf pmins, uty gaeTillyy SRS Boup 15
or
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puffidlent ¥o setile Yk watber onde and for ell, and both
ardbs everitually remiysy thelr feading normilly, some Qistmoe
from one mothery A slaw wsa never sssn ko be hrcken off
during fighting, wnd 1% 444 noY mppear to male mush JLfferends
vhether the major chaliped wes on the right or on the lefh
gide of the body ~- a Pight botyesn & "Left~handed” spd o
¥pigh*whasded” orab could teke plass ns esaily 4w one Guhwson
oo “right-hended” orebs, Whwa a “leltubamded® msie Tought
with o "right-handed® male, howsver, the isual “handshake™ =
method could mot be sdopled, buk ihe sombatants wers mevene
theless eble to grasp cne mnokhents alsws quibe shromgly.

The famales of U, mmwlipas show very 1istls
sgaressive bshaviowr, bub appear to be rather £inld credbuden,

gaemporing off down thelr kholss a mate orsh apy i
thom end onlv ocoasfonfily stmggling with meubers of their
s tex, 10 ninoy siklymish ovar the 9T W "3

T U. anminlipss, Fights involving three fudtvidnsls
asolr very cecusionally, —Usueliy snen Tiphte Invelve three
malaw, bt three Temeles have, mn Tars oussgiong, bean Eaen
engeged in sudh 2 oombsts It is of spterens bo note tast
e three fight eme mucther es ndividugls, for fhey never
seem to tean uwp &b all. Sueh fipntz ade invartably. over

the ownership of burroWss

By inversas Toe burrows of tris species ave pather widely «

spased, with the vesult that righting over the owgership of
terpitaxyise i3 unneossenry mnde thavefore, ralabively Terd«
e Sndteidusls themeslvas ope pathew Tetharghe in thalr
pus & eerbein bt BE agprassivenoss
®as noticed, mevesisily amongst the mels Indtvidpals. mzr
was seen to copalst Largely of throntegsatures
oft Shelir

generdl benavionr,

aggrovsivenans
ma %o be chiefly comcarned with b= pratention
uveows,  fuy smdlidual, wmobhr wle or Semlos ——
male arib 19 chused EWOF Lpmedl atelyx

0 Bear the buerow of &

-7 0%
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generslly sposking, mm individusl chases off hig opponent in
& rather jorky Cashion ~ that s, both evsbs Tur a short

dtab 1y, from time to time, quiks
stpnltonacusly, belors resuning the chase, In U, faversay

more then in any other Joa species, thers is a merked &ifference
in the b 2 of an ldng pale ac with that
of & defending orabe  The Tormor Tuns on the very tius of

nis straightensd ambulatorles md has a pather stiff, tanse
sppearance, while the lattver seurries off with & ¥ wbulaftries
bent as ususl, The groaber the tension betwosn the two orabey
the stiffer the app of the ab 1, The

wasker orab usually fends off his sttaoker by holding his
wajer cholippd defensively befowe him,  ¥n such = gase, the
major olaw is held bent end in the normal plane, but poinbing
slightly forward or sven at vightwsgles to the body; dspending
on the position of the wesker oreb in relstion to the abtickers
hix defence-posture is pather different from that shown by
& U« ‘vrersa male defending hinsslf from & human obderiver;
as hes been desoriled under "Tmidity®. Sinde there 1z mo
question of over-populstion on the feeding-grounds of Usinversu,
hovever, abtempts actively to stesl burrows from thely owmsrd
take place comperatively revely, ~ Hers md theve, = pair of
uales wers notlded, shanding a few inckes away from one
smother, very tense and, porhapsy with the olews of thelr
major chelipeds held open, One or other < ‘both orabm. . ¥
sudden’y breek the tension by movisg offy

ctubatmmbs would seurry away from one another hury
Beceuse of the low populstion

whereupon both
tedly, often

entoring tusir burrowss
density, a pelr of rivel males wouild ooossionaily sppear to

Bight one another ovex n dlsbange of wore than & yord mnd

with the claws of their mejor

they wonld rush By one mother,
chplipeds held opehs
wulatories of his opponent, meking us

guch a mele would sven try to nip the
. o of the clew of his’
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najor cheliped for this purposa,

Yory oscasionnlly, s definite thraatedisiley movem
ment wes dotected amongst certain U. inverss males, prrtfoulsrly
mongst the in'ividusle defending burrows. Such s wmale way
rove slightly sidoways or vemain In one #pot While displ&r:bz;
buk he doss not Jwp shout we mch as U, awulipes méles doy
end his movements are less jorky, witha lang panses in hetweens
Such an Ind{vidus) holds $he olav of hia major cheliped
elightly ralsed but bent and in the morzsl plane, md Te moves
it outwards and in sgain, This moVement, which ix repsated
ssversl bimes With pauses in hebween, is felriy fast, bus,

gsnerally spesking, 1t glvem the fmpression of being rathsr

“aihavgl 5 the emall oh ¢ may wlso be 1ifbed
slightly when the mejor cheliped is raised.

Femsle U invérsa individuals are Pairly sggeessive
tovards gach other and way be #sen to rush ab t¥y snothsy
with both their small clawd slightly raised, Very ruralfy,
fomalos delending burrows wera soen to show a very definite
thrastening-gesture which was divected only a¥ other femaless
Such & threategesture wss seen only st monents wnen a female
appesred to be very tense, dus to the rast thst & neighbouring
Pemale won Epproaching Yoo nesr her bwrrew, The threstening
female would raiss both her clews sad then move Shem oubunrds
and in agein, usually simltmeouslys. Tha movemen® ¥as
falvly fast gnd wns repested & few timea befoys pausiug,

T U inverss, the Individuals seldom coxe to grips
with one enobher, but generslly such rights i wers witrsssed
sppesred to by of low ipbtensity and of short gurationy usuadly

lasbing for only momenta ab u tims. &s wes the oats for

Yy Bamiilpes, a major chsiiped o2 olaw wes neves seen bt be
in spite of the faot that
yhek musoulay major chelipsd
whan oanght by &

64/ nen

T¥oken off during wuch a fight,
U, fuversa fends to shed 15s some
The wore rendily them wny othew specles
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mman obasrver.  Fighting melen, howsver; zrip olaws in
a spacidl way, different from the wsmal *hudshake® - mebied
a5 elrendy described for D. mumulipes. Ingtoad of ¥hisz, the
fightsng V. inversa indfviduels generally have thedr gleiss
Joosely Interlocked, with the tips poking inko the mrownd.
This wedkoned grip possidly agoounts forf bhe fact ¥ink the
orsbs 4o nob lose thefr olaws duning fighbing.
B, shiorophthelmus, Thveat-display in this spectes, while
eprantially similer Go theb of T. annulipes, neverthslesy
consists of fasber, mory jerky movements which tend %o be
lesa glearly defined than those of the ialtsr spsoien. 'Thy
major cheliped is hold slightly silwitwise aorpss fbevbody
8o that the claw points ver the cpposita *sboulder®, and it .
1s movad awsy from end them in townde the crdb sgdin. Wdw
movemant is highly charscteristic and is vepested seversl
tizmes befors pausing., The mebhod of fightlag in
V. uhiorophthelimus is slso very like thet of U, mmdipsi,
with the combotants again gripping clevs ap In & hnmsn RRie
shake, Dike Us sumulipes, too, fights involving thime
individuals beke place Prom time kb Sinms.

5o fomales of U, chlovophthalms, liks thoee o

Uy inverss, bend to be 1 " Ang Hele
pugnacity to keeping othar individudis away Trow Shisly Titrrowt.
Sugh  Pemals lunges sidoweys at any trespassery 82 chasing
the intbew off her territory, sud she is Just ss aggressive
Wisther the Intwuder happens to be enother femule o evem &
mele, whlle being particularly nggressive towerds individual

zmgller than heraelfs 3 i
Ty marienis, During poriods in hoth Pabruery snd prii-Hey
1955; shen the breeding-ssason of this spacles wes ab 1t
Yoight, {ndfvidusls in nuptial dress wore obsarved In thelr

Spentel hreeding-gronnd about 200 yards soute in Feglan & of

§5/us
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%he S«po Swamp. Unly breeding tndividuels ocovupled bhis
bresdingsground in the drier mud nearer the trges, sad they
hed moved up-shore fFom the wemsl wet and sxposed seawerd
part of the besoh, whidh, the faeding: d of

U, merionis in this partiewlsr locsilby, . Ik tho bresdings
growid, ench male wmd femsle indlvidusl eppesred t0 heve 568
awo. perticnler burrow, and mwosh of the crays wers pub of thelr
holes =nd vimmdng sboub buslly; uften very far from Lhelr
Burrowse  ¥ery 1ittle fevding was notleed, aings the avshs
wore devoting most »f their time to meting, hs indfviduals
wers sourting busfly, #8d a grest desl of fighting ws toleing
pluse, sometimen for no spparent destons fbare et hovevsry
terrifls plvalry over femsles muongst the mele Individualsy .
whe gave Yoe impression of being pavilowlarly tehde sid pugs
nualons, wnd who were repeatedly Secn to be actively dhasing
frospunsers, of both ppxes, off thelr tarrivorled, One ugh
mele, Lov sxample, was Bsen to yush &% & Pomdls Wntolh hadt
txedvertently come Yoo clese to hls Duprow.  She Wy ngbE
4o waseps Tesh wnough, and ho van up beblud herpEEiy bia :
bent major dhsliped torvard soddenly =pd S0 Benging Bex
atrost the baok of hor carapase Witk nis olewy

Daoving " E dtopley was Mpre
than dodng lpedl-Mey,  Sinee the slaw of Yhis spesiea 1p
retnsr oo the b A in thrent s rether

siaw, aod 16 is diso used When & mdle I3 abbenpting $o stbrasE

o Pomilo's attention, A threstening mele Sred wives his
major oheliped awasy Trom Bim, then relses 4o £olxly Bigk ghove
s hend, wnlle keeping the pimr Apnels olvseds A% the

asme bims, ¥e 11fLs imsslf on Yo ¥he very tips of his
straightened mbulsborien and vaises bis winor haliped
slightiys Ucoastonsliys ab his poink, be Yums & Tev paoes
sither to his :Lsn: or bo hiis righty aEEil with Yhe

3 his moving dhoub i

e
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ng}ly contined only te those cosasfohs ey ke male
couvermed i8 displaying before a Pamsle Individusk, = oo

mate cvsb stende in oné upat while bringing hiy malor-dheliped
down muickly Into 1ts natured poslikiom. - At She smms times

e lowers hie minor cheliped sud bends Rin subulstories, #o
RN that his novmdl shsnos 1s onee Move sdopeds —AfSar s bEISE
pagzs, the movemsnt 16 wopattéd, InBuys Yhe ordbs eppsared
to spend less time thraatering one-msther snd move. tims fa
T gm combst, Shouid amale be whuble %o ohass %is gpponmnt

aip, tHe G oume to gripd simost imusdiatslys sndtitn the
plawg of thalr respeative mgoi- shalipsdn hald wlde spshy
thoy geip oash other in the geuEl Foeideneke™ « msthods

Tpetz olams ellek togetber; as was noticed eapealally Tor
e U, momilipes, When the giip ¥s parEioutedly fErong, however;
» mhanesteristic giinding nelss wen he huad, dus o the -t

et Shaws betng Sueshly wusbed togetimes A palr of ombifents
rth Sosked olaws ofben Whake esch obhes viotemtlys asd sak
e oppass §o be astually "orying® Yo Whrow Kis eppenent otte

s e Bush & hold gsnsx:u:u.y 1asts For s fiew sevondg, dfter whieh
iy tvo. prEbs svaRper away from oaa angthey hoxrledly.
radtoned mites end Pemslos were seen Bo 1034 by - that smell
; theltpeds Latvly Blgh, paviforlely while bsial otiawod aways

o o 0 hla species, especiclly, male orebs wih widinoged
opeiineds wers sesn Lo ByLiy orippled erdds oomulGonatlyy 4
Wﬁ Sirenty dlsoussed by orame {1941) for her speotes &t
Panmus,  For exmple, a esrtan male hud Tost the . slaw Of BiE
mifor oheliped. Te wes conffmuslly being poutevad Yy Peliowr

- melten vhe inberrnpbed dhelr sreat-dieplsy ov tgerting
hensyer e

hehprtonr o chase him beck tnto his burraw
Yentuved forth, Hons of the srebs frtad Yo fpllow bin dow

s g burnow on plvg Bis hle tewind B o Last bt ok

patiead also by drane - ks hey sontimied bo. 3ntiniaubs I
On Hhe Stber hends

thvoughaut the pertoed of sosprvations

o fare




howavery enother msla orak, wlth s bedly dameged olaw on
pis major choliped, was madn to be move thon holding his own -
songst Bis fellows. This was provably dne o the fach that
pe weg =0 wnnaburally lerge crddy but ke cartainly M;-e!. entered
pis burrow for suy lenghh of time during the dhswrvabien perdnd,
He spent his time displaying frenticslly end inosasently,
md he kept chasing neighbouring meles inbe thelr hutm;
He spent very little time Cosding, mmd he appssred to be the
superior oveb in his immediste vielnltys This maley howevery
was definltely an exseption,
In the broeding-ground, femalos of this spac&a’s‘
glgo sppeared 1o Be very tente in fhelr behaviours and weps
Palrly aggressive towards one another, They had po thvehts
diaplay as desoribed for Uh inversa, tut they were sontiauonsky .
chiising one another away foon the vieinity of thely busiowss
The normel, web; expossd faedlng-grounds of
T, marionls ave sifusted low down on ¥he beachy snd the
poptlabion densify s nob as greak as n thelr breedingegrovadss
Fighttng sl clew-waving mve tmerefors paduced Yo a minlwmuny
for the srass sve siugsish 1n bheir behaviour and neldom odne
into any sonbtact with dne apnotber, Znstend, they are Very
lethargia and spend Yhelr time fesding o merel¥ aitting 1o
their burrows lrmersed in water.
Yo upiiliel, In partlonlar, s small populetien of this
spectes 1iving in the shade of seme Avicenmia bresss. 200 yards
south, in Region 0 of the Saco Svasp, was obsorved in both
Feoruary md aprsl-Huy of 1956, Both msles and femslos worg
feoding guietly and vere Tar less Fssse in thetr beheviowr
than bhe net ring Ta sopls L duals, in spite of

the fret et 4t waz sles the Breadingesesson of Te wiileds
T Geabs sppusved to be Yery Tethesgle med uerd glow ta
therge from thelr burrows, TES Frmsies wore vob pwm.cumy
‘Sgressive towerds one snothery qnd o TEleB WeTS o¥eT BoaT

Wigaged fn actral sombate % spite of the Tadk that They
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never a?pesx'ad to come to grips, however, Yhe meles scemed
4o Ye definitely very wary of one anather and kept. dodglng

politnd the Avieennla roots in oider 4o avold meeting ons

3 A threstedlapley was 1 1y notdeed smongst
the meles, hovaver, and the sems sovement wan onve sgata
ysed also for sourtsbip«dlspiay., AKithough the displayi‘ng
fndividusl does not ralse hiwmself on to the tips of s
gubulatordes, or jump sbout, on raise Wls minor chellped as
{n other apaclesy such & male does, housver, malte nas of hia
wajur dheliped as uguel, sud he moves it in s srraignt Uiney
soryard S11ghtly snd tosn bask towerds hluself Agany Y9a
dlow and vather lelsupely movement, which is repeated oui.?
& few Gizes ab one spell, As in TUs marionids MAW
meles and feeles bold up thelr mell dnellpeds, pertisularly *
yhen they ave basling, or rumning swey from A att@az"i

In locelitien waere the faadingegromis of Yhe U¢e
spostes overlsp one another Yo & grerber or legser a;;eam;, #
serbatn emount of intersyecifio kostility ig noticedy Alﬂ;vngh “
malo Individusls of diftovent speocies seldom oome to.gripd

ifia o girveR.

+#ith ona Gh This ¢
o safpgubrd tbe territery and turpow of

ofig puUrposs only, :
e gand. apae!.s&,

aagk {ndividual, Bt only From indfvidusls of

byt wlae from individuals Ppolonging to neignbourdng ‘spectess

Yor sxample, the melas and evon the fomnles of Tu maz-aphthajm

&b the nopthern end of Region B of trio Suco Swsmpj S0
perbisuiariy aggreasive in thelr attitude towards the Us ol ipes:

tndtyiduale, whieh ave definitely amelles an
st those of thalr oWdw

ad whosy uprous
e seebbered mOng A T, alforophthalome
Indtvidusl is freqaently Sess Tunging sldewsys o5 P
advertentlyy Hoo

ngulipes individusl venburlnBy goparally An
asaer off’ bls

in this WAy ohzeing Fhe treuR

armmlipes mefes appesy bo be
and st41Y more

neer his burnow, iR
temdtory,  Reem Yhe Te

irbintaated by #te Ue chlorophibelius fomsites
85y
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go by the meles of thie sponies; nd thay were frequently
geen to Tash 1ute thelr burrows 1n Grder ba esosps thess
gndividuelss A further exemplie $8 thab of Vhe Yo invarss
nales snd fewnles, on the open flak of Reglom A &% the Saso
Sunmp, whith bully the smaller Ty swnulipes Individusis ix
frelr midst whenevar the latber come teo olpse So them sud
vhelr burrows,  Hale ond femela individusla of Uy marlontsd

snd T yrvillel; 4o = lesser extsnt, also tend to hully the . .
gasdler U, annulipes individueis iiving swongeb thew, » fagt,
yilch was espealslly nobicesrle 200 yards sonth in Reglioa @
46 tno Sago Swaup, T the bresding-growd of U Msrtiils;
apns wos sctuslly seon %o logk the dlaw of Mg major fhelipgd -
Vith thet of a Uy smulipes individval, after a vevy bedef -
siruggle, he throw tha Us aoulipes 'arr, 2o thab the Labyer
wap thpown o Tew inches sway, landing on his back,  For
the moat part, however, the ¥, marlonis snd sertainly the
Ty wrvillel male individueles 4id met utbampk to. aome Vo grips
with the relatively much smeller Us annlipes mates,  Hhiy
s}y chased both nale ma female Uy amnuwlipes orebs awey .
fyom the visinity of thely burpows, Also &b 200 yards goukh,
1o Region f of the Suéu Swinpy & Hmlted emount of agaiesnivonnss
wak voblead op bhe part ot:v;_ weviiled individuels ﬁqwda
4 s of Te ehlorophihel Thig partiaulsr gesy of
intevnpoaific rivelry was not nearly ag notisesble gs =y oft
the other cases menttoned, Tov the Ts w:nex}mnuwmuaxs
Hoverthslsss, one Ue nryilet
artioviee somey i
who was matirally

e pob very pugnagionss
femela, especimily, sppeared 50 pave & p
the form of a V. chlorophihalmus Femals,
#lightly smeller then herdelf, snd whose burrow ley alongside
Sub of how owg. Do sbits of the sliga Qifferencs in sien
betwsn tha o, nelibor mppearod to DY superior to the othery
WA svary time the Hwo amerged From Yhole wurvows, they wouid
Tings tdewwys at one snobher; esoh orid Seylng $o chase e
‘Wt Weok Into its burwewe It 18 Subepssbing to nobe bhaby
70/
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