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wgaln ab 200 yerdy south in Reglon By whory m; sizedohde
indtvitan)s somebines dome uto donbast with u,, wrvitiel
Angividuais, 1o interspeelfic aggressivensss wss. wtlosd,
probebly bswsuse the individuxls of both specles avs
appraximabely of the smie sies; #o bhet neithsy Bpsz‘xies E2
ahie to bully the other,

Under lsboratory conditicas, shere the apsoiss wers
housed in tenks or ot 5 game oty

nestils behaviour was notiesd at a1Y timex of the deys Nihge
eovh species was fioused in a sepursbe container, only ‘
Inbrespealfin hostiitty wne chierved, @nd the Gndtvifnay
showing the fost sggpesdivancss wove the U, Inverse melsd,
oy they most pert, the Individuals of sach of ths speolas.
wers vontised to Lexis top small for fhelr wimber, a6 thaf
¥ 4 Yherw was often not sufficient room for every sreb to ’hgig
o s sdequate burpow, Momt of ths BosWillvy tenbred -
—nstoraily avoind the of o - Hag
todividnals keps ledbartog on 405 6f cne snother & VAL
g 3 stbomgb bo esdepe Erom the tunk by wiinbing up ¥he verklesl
] #iden of the sonbeluer, gnd Yhis led o Further epgreislans
W e sud hatics 5 move hostllity smongst $he mribse ¥aild
CE sroteshing Shelr busrovs, Sho srebs showed no JePinths -
torast-dlspley, ¥ Wes moyiced Sn the fisldy bub bere and W
& pair 62 male fndividudls sowid Yo secn vomlng %o gepr i

oue angther for e Pew momenks st & time, For the most pavhy
the mare agmrosaive crabs tended to Wully the $imid dndlyiduals
by slizwglng ot fhen In order Bo chese Hhen svayy and, pusaiblys
by teling of their For 2
2 Tuge muls U, ioveres Indlvidnsl wes seen o wolk pp da &
‘syeow alvasdy vomipled by enuther, sauevhet smellery mele
serdls, vhoge olay was jnet visible =t ths grshpatce v the

burgw. | The Luteading wile abbenpted to enber The Durrow

i pes




in spite of tta being fad, tubk by sopn
#he righiful ouser pmerged wfter Tﬁm The Intrudey’ Iumgei
sidowsys uf the owner of “the burrew who sesmpered suey, @nd
oo mow mele Dimetliately took pogsssifon of the burwow,

In the 1 v oo, femibe fnd 43
thooe Of Us duverss, were bhullfed incsssantly by thefr mils

gonntprparts.  Ths only spesies ix vhich the femsles sppenvad
newrly To hold Yhelir own sgeingt the mslos, was U; oElarophih
peopuse of tha ’ htoss, e Temslen
pf -enoh. species wers wather W * amongat

fime and time agiimy wuls orube wore .Seen to whirge BY TeMbteng -
and thay Were consbntly Elambering over them or. steniding o
top- of Hhemy in mn ebbempt Yo oscape Trom Hhe hanky )

tn the whole, the Femels Tes dreb wppaers to'befar
Iess uggrosuive thun the mele heshuss, pusBBSEmy B :Léﬁ.‘l‘
#balipsd, she fa not weslly sble bu fipght =g e valailiely
Tmpretestod, | Although, in fhe fiold, Euy may be wannsd e
chused 687 the turrlfory of & msle ovab, She 15 Ty
naver 4 by hin, ity beosnse st !'z.!
nin tmusdtabely snd $a udeph at souryying hestlly.daba hex”
uvrow, sab of bayets waye Her eoteps 45 wede sasber By e
faot Shut she 55 nos hindersd by o hesyy mifor shollped, -and
56 ghe 18 dble bo.songper swey from &msic Very quinny,
Yopeover, the hurdau of the Sesunle X s a3 Yer dlametep Eoey

thaet of Ghe male, agein due to Hhe fant that Fhe Panele taoks
X'tavgo onsliped md hene 4% kess bilky Shen Shemiles
Therefors, once & Femile N Seoged Yy meks oy enoupa by
ey 4s wadhde to F63tow hor

. Th 28 obytons Hasuj thaty
v I8 &, .Yhy zhesnde 652

nding dwbo her Burroy, 6 Wals
down boomse of hiy major chsiipdds

685 PR w
najor oheldped is us fmporkent ¥ s
oesemes b te. @miie, 30 hatr tenke In the Laborabonys

fomdie Upa Spsd.R8 isye
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"  powavers femile crebs were bullisd womeveifully by the meleny

: due o ¥he fech thab they wers mpparently wisble bto make bheir
gscapes Bessuse of the everawuded conditions to whleh they
were subisctad, Wany of the femeles @id Not heve §wpap Dburrowsy
ad the males were guite smpable of pushing those uho hud out
of their burrows either to take possession of the mhu., 3
to sontinus dullying the fumales atill farther,
r {8) GCOURTSHIP,

s
Obgervations were made on the mebing-behaviour of

ail five»Inhaca. speeles of Usa, and 1t was found thak thety

s . ‘breeding~seasons do mot quite coinslde with each othery

of the spocien stariing o court osrlisy than vihera.
e ¥, ermtlipes, Dueing fuly 1954, inelplent sourtabip wes
Dogiantng bo manifest Ltself muongst the msles of bhle sysetesy
shenever & fomels sppronched such o male, Yo would stak fo..{
ki : display, beskoning seversl times with his meajor chelipsds
P ] The display-movemont of the major cheliped is proatacly Yhe
. . . geme 58 thab used by the & when he 15 ¥ g, .
any intruders off his berpitory, e movement whish has slrsla;iy kN
| hoén descpibed wnder "Fighting¥, Wasn awals la Sryivg

s v abtvant the atbeabion of a femule, the dfspluymmovameny P
TR T 35 genorsily faster, moTe definite ond of & somevhsh Higher .

[ Lo : intennity then theb sbaurved during threat-displogs Brdk &
e sourting male may jerk from side $o side in bebween his’

indtiidus]l backoning-novementsy @nd be mey even yim ghout 80
4 mich geaater oxtent then during $rrentdispliys m;e

the ordb Jerke aborts bub Yo
o 4 Tesser degree thm in pourtshiy, and he tends to- vemeln move
nia slaw sod slweys oy

engaged In threat-displey also,

A 3 o» Lese in one spob while waving
i the near victnity of bls burow ¢ 0n tho hole, thery
the Jevidng movements fvom side Yo sids are gengally

ot sEgoeiated wish the athraebing of & Pemale’d athantion duping

wnrtentp, e not 5 ek with throabs

E . T/ wus
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sourting mals ¥Wes seen to oax:ela round o femals, displaying
and feeding at intervals, while the fomzic either soampered
off, usually disappsering down her turrow, or continued to
feod qulte unooncernediy. A gertain emount of rivalry over
fepales ¥as 6xhibited by the pales of this epecies + &hd thie
pivalry oscasionally 14 . to minor fighta betwest "sultors,”
on the whole, howaver, ihterest in the opposits gex was only
starting to be notiosabie during the firet wdek of July, end
courtstipobehaviour was 8t111 playing & minor rBle in the
iives of the mele orabs. 4 male would freguently sppear to

lege tion while g a fepele and would rosuns
fesding quite normslly. (enerally spesking, tde, he would
sppear to forget the female to whom b was Aisplaying as sodn
as she had entered her turrcos, eapsolally Af she played gliere
tor any lemgth of time. Thers was & notisesbls Taok of
rension in this early cour4ship bebaviows, and ths aftentlon
of the male easily strayed so that he would display 4o ore
than cne female within & relatively short peried of time.
Inciplent gourtship of Ue mlipsé wess partloudendy notioesvls
inl the cpen ares towards the northern end of Heglcn O of tHs
Saco SWamp, Betﬂ'aen 30 and 11 B.0. on ¢ne asYy in p-:'txouza'v,
whon the tide was receding repidily, such courtship hehaviGli
a8 noticed smongss those orabe feeding ¢n the dridr md,
fanvimat svay Teom the water, Aw the 4ay Bécums hatte )
tonerds ddedsy, this eourtship belsvieus bagand more SRl HOPE
cken Off ab & 6feady Tate after
Disssoflon

ovident, ut it seamed bo Bla
shout 2 pum., When the 4By Wad beesming Ronlers
of female U, snmlipes individuels ohawed them ko have vary
undeveloped ovavies, corrslated with the Tacy sy the
mating-pericd wee only in its ineiplent stages. Femsles
collspted during Februsry 1955, were Sound ho have very wells
Av8Topha ovariss, oontadning ove whldn varied 4 PN
During bhis menth, Lo, very small yeuwg U, enmtlipss
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individuals were found. In April - May 1955, females
gollected were found to hsve undeveldped oviries without
sny ova, snd agsin during these months, youig individuale
were found. Although & certain limited amount ot
oourtship-bohaviour, in the form of ulaw-heckening to
femsles by male arabs, was noticed again in Fobrusry and
in April « Mey 1955, vnfortunstely no cheervations were
made Euring ‘bha actual mating-seastm which sy between
Azgast snd January.
Y. shlorophthalmis. Also in July 1954, slthaugh Btavting
& fow days luter than in the provious species, Ansiplent
oourtsbip wWes noticed amongst male And<viduals of this
speciéa, but to o somewhat lesser extent than in U.
anmulipes. A had already heen Suggested, im-Us uhlﬂrcp}{-
txalmie the Aleplay-movements ave more jerky Ard sPe Hok u‘
clearly defined ae those of U, amulipes, whetiwes the
individual 18 courting s femsle or threatening sxwiher
male, Agein in this spesies, it wag cheerved that thie
dieplay-movements Were more pronounced and yepested more )
ofton when & male Wes GLATtANG $0 court s fomalh’than WheR
he was threstening another mele, albhough the Hovemsrit WaH
essentially similar in the two gsses; puring July, thie
tnoipient oourtship shown by malés of thig Spooiss was - .

noticed tewards mid-Asy st the Saco Sweap, OB <ne aide of
niear the

the pathusy towards the northorn and of Region By
smlipes was parbicularly R

atarophthaleus i
anmiipea, their aisplay s
When & Tale W8S

avea where the courdehip of Uy
abwerved, Although this eerly sourtskip ia Gs
began = few days later then in U.
appesred o be of & more intenso natura.
boginning te court a persioulsr feprie, he would srand on

o near his burro, beckening often with his major aheliped
1% an sitempt to sttvsel the sttendion of & Tomalé. ogten

he veuld ahege her bo her herrow, dieplayius sil the whiley

T ese
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‘but ¥ould moon resume normsl fesding tnee she hud Alsipenped.
During the hottest part of the day, two males Whoae behaviour

wag typloal of this Bpocies wers kept under gcstant chaervation.
These two maled 85003, such Tor abmbt halfennehour, &b the raised
entrance Lo their buvows, quite motionless. ‘The hot syn dried
thoir varapaces ptesdily ap Shey stood, each with his Jarge

m# Jorr ohieliped held aloft, wntd) fhe Temales bo Whtm tkuy vers

4isplaying, emergad momentarily from thedr teerrows. The
Iemale having thus sppesved, the mals conserned jex‘xed his
me Jor cheliped, the while Walking slovly round the raleed,

ally heavy-rimmed, %o his burrow.
Arter the femnle hed re-entered her buvrow, the male eontimisd
4o #tand motionless as before. Although, pardtiolarly Huring
Februsry 1955, ons or twe U, anmilipes msle individuals werd
sise seen %o adoph such statuesque poses with olaws ralsed Migh,
while staniing at the entrancs tg their bubreve, this hebis wes
never as noticsabis ag in U. chiorcphtlalsmi, A5 Was noticed -
in U, anmmulipes, the ocurting behaviour of Ui chlorcphihmlme
Bosneh o Slacken off from &bout X pene onwerds evéry day,
Agitin in this epecles, & cerfaln amount of alak -Hachoning wse
chserved during February snd April - Hay 1955,§ ey hore sgain
the $ndividaale were mever undsr obeetvabion Airing the matn
muaams‘-uanan', Pigsected fepsles from July, Pebrusry end
April - Mey colleotions were found %o have ovalites sindler 40
those of the ¥, anmiipes Pfemales for the th:‘af menthe
respectively. Like f, anmulipes Boo, very skl 3‘3“1!6
4naividusls were TOmA during both Februsey sk April ~ ¥oy.
O dpgeren. In thisg speclas, the prly signs Of peurtahlp
pohavicur in the field vere cbeerved durdng April and My, whon
sertain wale snd femals indlviduals kore saen smug for long
persocis gulis nepioniess ny the srigpues 1o sl BErowi,
In the gane of the U, inverss msles st the Puprow-goiths, She
e Otelipod 1o not held high Tup In the norEa) positlon of

T6f wes




: her turnow, and the male 39 Loge
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Tast« A4S in the previous two species, Bush an individual
wes not even 8o much 2p Teeding buf Alwply standing, generally
8lantwise, b the entranse to ks buprows U, Jnverss A8
wmieued, L% thet the Alsplay-mivegent of the male seems fo be
uesd purely ¢ & thieat %o other individuaie and not as a
part of aourtehip behavitur.  The nearest spproach o what
might bave been & male omartship play was -
only st gertsin U, inversa weph

during Rebruary, Por Instancs, ooe df these yariioulsr

male prebs wag seen G Walk btowards s fommls, Which sgampsral
away for & ghort distande, The male ohans® afver hey, and
#he began bo Fun agein byt suddenly Suopped and YOG
mettonless in gne Bpot. The sale indiviiumel stopped &g .
sufidenly 2nd ot Slmost the sane tnetent 22 the Tomile, And
they phood about two inches apers, move or less Taolng wo
snother. While holding his majar ohelipsd in 4is normel
poditibn of rest, he begap to move hiz wino® sheliped eubnards
and 41 sgmin 4n & wore or lees reguisr eoriss X LOYEEENLS, "
whieh Lssted for seme tims. Fluslly, the TAwsle xen b0

for he som pesumed his Teeding., Femsle U. invorss Indiuldenie;
callected In Feuruery, were found to heve overdes which yeried

souswhat in their degree of from DR

4o another, Althoagh it was Dover Sstually chesrved; b 48’
agsuned that mating must have aken place from Decembar e
Pebrusry sinde young farms of this specles ware Solleeiad
during April and Hay. .

U, bresliet, Espeeially during Febmissy 1955, & Amell
population of Us urviilel individuals were nbsarved st nhout
20D yarax south in Roglon G of the Saco Buamp, ¥eeding quietly
and lethargioally, fiear thelr Durrowd. Reveritiedes, Thosw
irdsvisunls, the majority of which were uRlek, were showing
an Amwz‘aﬁ of pourting hehaviour pomeual Cov the Specion; ang

TH oee
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the mele orebs had & #@psoisl pupbisl dress, their carapaces
being very ghiny and coloured & rich shede of mﬁl-b).ua,
Here and %here, an al's ’

PR B to ary
out, and, after disappearing indo his or her tuprow Por &
few sectnds, the individueal would re-smerges; witN & shiny
carspace onoe agaln, and resums feeding. The display=
movement of the male crab is preclsely the same #a thay
wsed 4 tweat-diopisy, sud vence hab alveady been desueibed
in conneation with "Flghtlng“; This wovement was, howsver,
nore 1y seen iated with p than with
thread; for U. urvillel ie not very pugtacious, Ié 14 of
interest to note thst neither male nor Tewals SnAAVARUALE -
atood on ralsed y-cuml during sourtship behevimri Male
orebe were sometimes Eeen displeying to & femele m then

more or less chasing her o her bubrew, The females,
generally upssking, would run Papldly Ingo theds MuEtows
st the mere spproach of & melw oreb end would nub re-emebge
for some time, Voby cocasionelly, hwwever, s wald som
seen attempting partisdly to mount a foisle at the ﬁhrancé
to her Lurrow, ususily Tor only deconds at s Lime; Sirps
such o femgls Wad, a8 & ruls, very timid and would gogd
tupry inbo.her bupred, Nevertholesa, st luasy fous oF

f£ive partial meunis were cbaerved, each of whlgh Issyed
cap Epoub throe mimites.  DOrLGG fuh & pertiel muat, . 2
Which shoulé be the proliminary etage o & dopukatian,

the female 5anura11y‘fa.ued towards her burpow, ﬂi.ﬁ!m

s almost i.lvs,’ys raaing the Bame WAy am. acma;ns nere b
or less o tsg of er. From tme to tie, the mele :
gontly stroked the anbulatories and carapuice of the femnle
with his msiop cheliped and ssnlatorses, and & fov of the
fempis were ofven Aesn nonentarily to
often, oS, with his e~ c‘ho_nia_qa,

ambnlatories of the
leave the groands

8, var
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the mele WoAld &VAN Btroke the eye-stalis of the female
untsl they vere temporarily pushed into their orbvitel grosves,
aftor sbout three mimntes, the fvmsle would dléappesr Anto
per Lurrod bafdre sopulation ciuld teke plaes, and the asle
would run off, trembling slightly all over his body. Such
& female indlviduel was nearly wlwaye stroked by meys than
¢one male, and & male would courtd mors than one female withis
& oomparatively short period of time. One partiouler fomele,
which wes & great deal 3ess timid than the rest, was partielly
mounted at the entrance %o her burrow by three different wales,
1o quick succession, One or two femsles, Which Had been
courted quite considerably, were eeen Lo finlﬂh their Muy}
and enter -thelr hurrows, 'which they even pligged behtud fhes:
10 April - May, fhe breoding-sesson of U, wrvAIlsy was
dsrinsbely over bub, at 200 yards ecuth in Aegien O of i
Sapo Swamp, 4 few males Wers 8till in their #pectal mptisl
aress, 'The criba were Feeding. & spathetically ag 'batera sl
wepe ghowing very lithle ooirtship behavionr. Ro attemphe
2t Botusl mating were observed. :

U, urvillel romales collected during PebTuary Werd
found to be owigereus ond ta have extdnaive gyeries ku;b.z
Javge ova. Tho presence of oggh An the Yreodxpmugh of !

these fempled mede it quite impossible for sopulation 14 .

teke place and, ainee most of these eggs appsared to e in

1% wed evident thah ins brpeding

a_jate plage of development,
Spril - May and Suly femplee

seagon was nearing its close.
wers found to have very undeveloped ovaries.
Yo merlonis. Tois species 1o usiaue, n that 1t 48 the oniy
one with a apecial prosdingmgroand, L0 which thz mbling
Andividuals move during bhe presding-seaton. The only
11, ‘merionie bresding-ground cbseryed wad Bitnated 200 yaras
south in Reghon O of the B next o bhe mermel

faeding~ground of thie spsetal,

00 SWENP,
put in the arier mope 2NGWETA;

9/ wre
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apea nesyer the trees. The area vas closely chserved
both during Fobrusry and pril-yay 1955, when e
individuals were showing marked oourtsilp bebaviour

and Tighting, But very Liltle Peeding, partioulmvly Yowards
the m24d1s of the doy. when 1% 3e Nottest, In Pébruary,
wmost of vhe males, 1ike those of U, urvilliei, had denred

» BpoLiEl mphisl dress, which 43 bright yellow in this
apecles. The males not in rupiial colours were definitely
YOUngRr, smaller Torns, which were darkerwasloured.

During April-isy, af the end of the breeding-season of
thia species, only on¢ or twO puch males wore still 4n
miptisl dress.  Not only Surtng February, however; b
also in April-May, the orabs gave the lmpressicn of being:
in & state of high nervous ténsfon, and they werd axwe&sly
sotive, spending velatively little time down thelr Bawdg,
and both mexes wors muving relatively lang dS@tancss fFps
thalr burpows.

&5 wae notioed for U, wrvillet, she nels sartshipe !
digpley of U, merionis invelves the gene moverentd ap ape
used during thrent-dlsplsy and have Prerstors plresdy bebn
Gesribed undsr “Fighting’, slthough sush &iepiay
are more comnonly Beon asBociated vAth courtshlp Ynsn witn
Yhreat. When & ra:alc 1 aieplaying bo a partioder pemeley
the remale, gonerally

he ueuslly stends & few Inches Trom
f.nﬂﬁns hor. Gooasionslly, however; he may turn k18 Baok:
to her, while dunoing more of yems rowsd ber; a babit shich
1 fnown as "Reveiution”, and which Orene {1941) found in
bagbsi, New apd them, when

Jated by tha Approath

only eme of her spocies, U.
5 male wee partioularly Atrongly stimd
of & female, he weuld move hla major preliped 17 anagitated”
nanner, which was more typieal of Th.. orabp,  Thab S he
%ould not mepely move his mejor oheliped Bway Frow hinself,
ratsing 1t slightly pefore Groppivg F3 Y vlmc:s 3,: q::: :::z
depleysmoyement, of this gpecias. Rather, o
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nie bent malor theliped with the olaw itself gpen or oldied,
st the Same Uind straightening Ms bent arbulabories wntil
he wss a}sndins on their very tipe. Ome or two of the
srbulatories would sometines b Lilted moumwﬁy f¥bm the
: ground, end the minor cheliped would usually be Aifted
slightly. Next, the oreb would stralghten tThe major shiasiped
until it was held out sideveys, Mwb pointiug Righ Evove the
body. PFinally, the oreb woold bend the sajor oleliged in
yowards hinmeel? again, and the normsl bamb position wogld
agein he restored. The uinor chelipsd wolld at the geme
tims be dvopped, snd ths amtuleterdss beny wntil the normal
rolaxes Btance of the orsb was ones move adoptsd.,  Afier a
prief pause, the movement would be repesisd. & fonade wauld
often seen 10 respond o the alew-beskoning of & pariioular
msle by leading him toéards her purpow. This rather wildy '
ptir?, jerky, beckoning-movement of the mely was NEVer 56N
assoslated with threst-behaviar,
Parsioularly turing Februsry, seny female intividuals
eppsared to bave scooped up md either from instde gheir
burrous, o fron the ground swromding them, and 1o hsve

batlt dmall rios round the mouth of Shatr TWTTANE GF. at i
, anf o KheRe |

Jessy, Mitele meunAs bo ons Eide of the moeuth,
the orabs would stend for leng pericds st & time. These ARG
 napurs Wt vere pevershalend |
rensniscent of 3be heavily rimmed barrows of Us sntoroplttelime,.
Bale U. marfonds indiviousls 414 nab sppest to pusrd x:lm R
round their tuprows, but, here and thers, & snasvidual eoudh
e ngen peinforsing the entranas to Wie pareow BY fmama" ®
Lump of Pladk mud toWSTES 1§ sad, MR s winor shelipsd
s smiatories, plastoring the muld around e :mn}? of the
Vuprows It was never estsblished wheiher or not s BabAY
adnea moas of e eourtiog

PETTE

'

Pp to be of & 214

was nesootated wAth DOUrtADiR, Wits
miles wops fims sugaged and the DUTFOMS Aems
B yur
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sppeny %o by in any need 4f vepair, 1t 4B poseible that 43
wag part of the cviuriehip<pattarn. From time %o Time,
both mrle and Temile 1ndividuals appeered o adopt
statussque poses at thé mwith of their buiwrows, - The body
of Buch & fenale would genorally Alaps in bewerds the
barrow-entrance, With one sat of arbuladories setudlly
resting in the mouth of the burrcw. The ¥im of the bBuprw
would support the ventral part of the orsb's body, snd the
subitlatories on the aide swsy from the T-erow-mmith Ware
gonerally ralsed slightly from the groun.. - {he Shelipeds
and other Lody-parie Wwere held in theiy normal poditions,
with the amwulztorses bent, ' Buch ¢ tomale ususlly had
gutte & Gry carapace, becmnes she would stund Thue fnmimz;
periods in the sun, quite motivnless axid mot even Peeding,
possibly uanmﬁ for & male to spproach ey, After A tlud,
sush & female woeuld generally ve-enter her Murrod fapr & few
mimites and then re-pmerge, with her parspacs wel snd shiny
sgsin, to resume her normel During 4343t
. orly, & Yew femalss wore gpasrved in a pose gomevhal
aifcevont to the veat, Althoagh they were stmuilug Eiantiise
&b the entyance to thelr turrows ike the vinera, HHedr :
gholipsda were straightened rather than Banby anid t‘}mm‘:rﬁwc'
anélipets wore vatsed and wers SouSTANSR WOVITE WY SLIgRUY
catwards and in gain In & veter indsfivite ﬁaﬂl@?*ﬂmﬁ-
$ho subilabories of such 2 U. mevionis Temsly ore Koved
whiZe ghe orab pemsined more o Yess

#14uhtly up end down,
on the same spod. Here a4 thews, 60, B few Tam’%an WL
seen to he showing a wore gefinibe 'wplay&mmmt. The
femsle would yun Pop & short distence £d sme. pide on

straighyoned. smbulatoriesy with both GheLipeds raleed sid
mhen the Female

reving out and in again ynae OF tios,
would ateus ALELY, Aropping heY obelipans and bending her

ambulnteries Slightly, berers PEPIALING o movement. TR
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4ippley-movenint of the U, merdomis fessles 41% noy avpé‘n‘
o Have sny aggresive significmnce since At vas uses anly
duping courtahip and genorally in ordey bo abiviet the
males, bub iy ¥es of the

B¢

ghown ocesdlonally by U, inversa femdles hewsvas obhsy ramlaa,
Agein during both Pebfuary and Appil-May; asvtsin
male fr 18 wers s each

4 his urroweentrance, with his sKbulatorles Bent . Sugk

» male was apperenyly Atradiling the meuth of his burtew, -
for his two sets of sohulstories weye support®d, she &
elther side of the entrence. The mdlor cheliped. of Suck - :
& wale was usuelly held straight ous to the Bide, siighily
rataed snd with the alew partly opem, bub cetariedeliy. Ak
wae niuply held in the position of rest. When & Témals
orsb spprosched sush & male, the tips of His now nmmhmaa
snbalstoriss would immedistely vegin to move up ang dsﬁn_x
whila the vidual ds nev o1 mgre of

4eas the sape Bpok, At the vame tiney hie would hesked '

Wildly ones or twice wWith his ma jor ohieliped, using o

same movemant as fur Unreat-Sisplay, exsept fhnd he did Mot

un ghens Trom side to slde, One ypleal male was B8N to -

pomsin &b the ontrance to his burrow foy alout palf & hep

in & Ghavsoteristic, moticnleas ElAtueAqUe pons, sud he

disoppearsd into his Imwrcd only afhey & sudden BOVADOHE. :

o the pert of the ohoerver had Giaturbed bim. @w'a

Whtle, he ressusrged frod his hurrew and once Moye KAk R

.8 position &t bhe entrende Vub, o this oopsekeny Yo moved
ms bent major pheliped vary uu;)xur aaral and N sgeiny

: sapsating this vather BRods Lethargicy mlerxnus uovt?:am
saversl timed yerdpe punding. The elaw 1a0ls wsn,wm,
and the slightdy bent smbulstories were moving up &h AoV
individually, aosme &ven Joaving the grasd for & e uaonu
8t a time, Xale pdividusls were eonatankly seen FREhing

B)[T P
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ot fomalé erabs, often from sumé Alstence svey, and chasing
them to their burrows st & sposd wick greater than Was ever
cpstrved 46 U, wrvillel, Bhould such & female petroat hm‘z N
her burred, 5 habii whiok wes not very dommon however, ths
male ooneerned, instead of walting for her to emess onod
sgatn, wes fraquently meen fo turn his attenbiocs Yamediately
to other femeles, On the whole, during the breeding-sesson;
the females of Hhis spocies appeared tn he Tax Leds $imad E

than thoas of U. urvilisi snd seensd bo he rying vary heged
to.atiraod the nityention of the male Individuals, csmi

Gne v¥ two particularly hold females were seen to bohave. -
rather oddly; auil appeared to be lsryiag ta antice meje m‘ol
S cdse tovapds their turrove, Such o fomale would iun s
sisery dAsvance tawerds o pale natvAdusl, shen s & SMAGHELY.
langen dlstance back Sowards her Murrow, then & shart dlatense.

totards him agaln, and s lenger one back, od 8o o,
v 1y, the male woild pespond by gradisily
follewing her o her turrow, end certainly soy pavsisl mouss

inat wes cbeerved aid take plage &t the entrances 1o the
femalels Purpow, AB far as s mown, this nesns of
attracting the male to the gemsle burrdw has not Bpen
>raooj¢deA vy any other worker on Wes.  A® has lpasdy ien

suggeated, the female aseplay and e
of stetuesqué poses by many Pemulen &b ¥The eniranss 18 “their
ugrous nay Blso be wasng of attraniing e{nu saless )
Particylarly i soril-Ney, the femalos appéeved ta be 48 &
state of nigh neryms yonshon, which Was yIY ?ougub’x- in
theyr penaviour towsrds one anotiers ooongienally, they
were peen to spproach one avother on the VOry Bips of theipr
etraightoned anbulatories, thelr two small chelipadd xaded
and perbape, moving oatwaris anG An BEaE, $rOR 4Ame te plEe.
This movement 41 not sppesst te De & Fopn ¢f threat sody
usually, the femslos would ainply Beswper PR8G0S -‘namn

By oo




Now and sgaln, however, two such fewsles Hould approseh

one another Yhpldly and, at the entrancs to one or ether

of theln buprows, one individual oould be seen te olisb

a Jittle WAy on top of the other., In pagh of the fow
gasan observeds the two orabs were faolug i Wppoaite
directions and, by means of bheir bindmost paive of
agbulatories, 4 certain ameunt of mutuel stvoking wes: taking
placs., After s few seconds; the tvwe wouid seperata, the
nounting female gonerelly scaupsring off hurriedly, and the
other hastily entertng hew burror. This axcepbionsl
pohaviour of the fomale individitals waa ponsibly due 48 the
fact that they were somewhat "Frustrated”. - In spite of the
fact that the broeding-wemscn of this speciel wad virtusily
over, the sexusl drive of theé females, Yikd that of weny of

the msles, was navertheless sYill very strongly aotivated,
and ¥he thwarsing of this drive was aue bo tho feot thak gren
wab no longer guffioient oppertunity for normal. copulation 4o
take place. - ;
In thie species, o far greater pumber nf Anatanices
of mElss partgally mewnting Temslew was ohsprved han was
aver notioed in U, vrvilles, snf the U. marionls tnarvifuals.
wave behgying far movs tensely than was ever obseryed ma;n@t
individumis of U, urviliel, Nevertheless, apart from ¥
lage mipber of Aifferences notlced hatwean the tyo ipeciee;
nsny sirdlarities wers &3¢ detected., Tn both apsales, o
oxample, & male individsal would generslly sourt wops than
ana female in quick successlon, and & fomale would AL,
hereelf 6 be mtroked by more then dng mle; wAthin &
relatively shart period of wme. & mafe oyl wonla 8ither
ohage & fomele o hew TurraW of SokIGH tgr thoves - AL SHe
sntranae fo the oy, the female vould genobally pauad,
unlike the fomalss of I, urviliei, and wonld slick tHe male
% mount ner pr (1811, Should sush & fomade by &ny phsnoe:
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" woiza ena the matter by Blamatuiing auaaaal,v' DL Ah AR

© hig whele bndy quivering very s1ighily, bt o 6o thek ¥ag

! gfia famsle which b hud moumted, and, walpes e tomale
. précesd At mne to nount Ber himsslf,

i o, 8 emsle snd 46 f+31 !W
I fAging 4An the opp

dissppersr into ber burrow, she would WSELLY ré-omergs
slmost immedintely. ¥he Femsle wowld aserly always facd

yowands her hur.x'a! » ¥nd the mEle would olimb parily on b
curapscS, NSUSLly facirg in the ssus Aireciled a8 the Temals,
but, sometines in the ppposite directicn. Ginte. the U, merionis
Andsvidnsls Were So terribly tense and umsble Lo vemain 45 ome
position Tor any lemgth of time, such a purtisl mount would
gonorally 1u8% Por only & Tew ssconfis, but & few rather
wsual mounts, ons or twp of which AL be desoribed later,
1ssted Uy 40 about flve mimtes swsh. With Bis sibulsbuiies
anf winor chellpsd; . the male would gently BUrfke %he
antulatorise, carapace snd parhaps even the mu.an: o
Pemnly, while he would generally rest his best mjnf chll’l,veu
goposs her cerapace, ks in U, urviliel, the nml&m!u
of the female were oosseicnlly ceen to :Lsavp ‘the. gricant

Wementarily duriog the BLrarin the male

ususlly endsd by the femsle, She woukd ana‘danly wove Soen
inko hey ummw, lesving the male to am«r oty ofhen WAbE

sver noticed in & U, urvillei msle. Here ey shere, &
hrst wale WoE noticed chasing a smsller mele off the pArapacs.

Oms-m pian inbo e Durros, sach & malte W‘m panerslly

5 parsiculir male wasg qﬁﬁﬂgﬂﬂ [
] WW‘P“?; E
with uis wi o
ke grippsd her firaly Wb, from time ba Yiney o %rm&m
with Biw minor cbellipsd and pmbulaturies, Mg idnee was

prrtiopiasly ingersating, hooause the Frap-iiks Whisaen of
the pale xeph moving ik end i LaErlY z-asum:y tarmiphoat

Puring April-Hsy,

BEY was
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the mounts  The male held this powitidn for sboub five
aaankeny When LS 2iddefly Alsgounted end hirred off In
& very tenge manmer, and the female disappeared Amusdistaly

into her DUTPoR. On another occaslen, & levgs Lewmils Was
Goperved &b the sntrance to her turrow leaning bedkwards
With a emaller male individual leening sgainst her, The
parepace of the female was regting on the far edge of the
purrow, and she ¥zs supported by only her last peir of
subuletoriss, With the of hor smmdal By B0
with her two small chelipeds, she gripped the male Individudl.
The male orsb wad likewise mupperiad by owly TS Tesy peiv -of
anbulstories, the other paira being used in theirfurn, ‘
togother With hia miner cheliped, o Erip the femsie, #hfle
the mafor olaw was simply held at vemt sgainsh o Famdie's
body, he vemtral surfaces of the ten orabs were myilisd

o cne another, and the posterior ends of both of Hhelx bsliss "
ware gbscursd by the edge of the bubio¥ nvaredt to the ﬁkpm 5
A aartain eganth of mitus) stroing was noticeld, and B S o
orabs hels this position for a lighle over Tive MBS, WheR
the wale wlowly disengeged hinself and meved orf. AXthoigh .
. ihe inotances o "y ove-play” desoribed above were Ty Sypiest
" of the way in which $he U, merionis IMAIvIGUsIs Ware. bEkAEisg
b the time, nevertheloss anly those cxsos in.whioh = mgie
had partially mounted s femule and wea fesing in the oupe
dirageion as hermelf, could be desoribed ae Pre}aEInaTy
stages to sopulation. An in ¥, urvillel, e adtuEl heuss
of coprlatian were over coRerved §h this epecies, oAby
¥ Bhe B0 wgle eRriag
sne ovariay of the Uy ‘maglonis
femsiisn ooilected during February Wave foind f0 e Bxtenalve
the fomsles thengelves vers :
o wolA huve been guAte Luposniile
singe &he bresaivg-peascn wss A8
fourd. to PO A% B zedvly Jate Stag?..

€ iee

‘bevaupse, even in
1t close, As in U urvillel,

and to have large ovs, @nd
ovigerius, o that oppulasi:
duping thim month, ABAIN,
ngarly over; the epgs Weve

%




| drynens and sunlisht seemed to be equally important in effesting
; golonr-chunge snd that the mést speatalized forws of Usa arab

! had the most apresting aclouration, often poBsessing &

8.

of dev?i'apmnta Female individuale coilected in April-vag;-
when the breeding-sesaon wes VAruslly over, vere found to
nave very undeveloped ovaries, 86 that qopilation ak thig
stage wmld have served no purpose, snd thip Wag probebly
the reason Why no instences of Aotval agpulation eére ‘avet
coaerved during these months,

The uAle 10A17AGUELS of tWo oF the five 1badh Ppostoss
pamely U. marienis and U, urvillei, wers found 4o Hive s
highly characteristic, striking miptisl dress, whiuh $8
rotaindd throightut the bréeding~geascn and which pleys &
derinite part in sttracting inZividusie of $he appoeiis gex
dueing omurtehiip. In contrast to these two spacies, c‘priing
males of twalve of the Uoa spesies invesiigated by Orams’ [1941)
st Panams a1, shov » ruptisl aologr-change ¥hish I8 agafn’
relained throughout the breeding-seassn, Wut in which the
oolairs ghovw o definite ddurnal verisstion., The individusls,
sfper emerging in the momsing, shange frou & il to & dtriving
goleurntion, and, wherens if the twa Inhaos apanies it ia
6hisfly the sarspace which changes ocltur, in bhe Panssh epeales
the garepsce, major cheliped and ambulatories of the mﬁmm
ave a1l Affacted by the oolour-change. Orane found, 4o, that. !

Stupletely wntte cerspace. Orane nokiced diffevendes in the
uotheds of aisplay of the different speaiet. one of hep
gpoeles, U. saltitanta, i€ partioularly interesting in that
$he individnale seem deliberstely to Loultt piight Slevabions
S erder o aisplay be bester sdventage. The U, ahlorophthalmis
sarionig femmles st fnhacs &18d fend to Biand on
erder bo meke thondelves sll the more

males and U,
Yaleed ground in
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gonspisdouss  U. peltitenta 18 found iiving in dpen, Ahioky
df1ats, abd 1t 15 & Mighly sposislized forst of Use orabs
grane found that related Uos species Mave fundementsl
simiisrdtien of displey in sainon, and thak peries of speaier :
writh shoved progressive apcclallzation of stristure gmf@ly
showel similar progromsion in diapiay. Pearse (1917} nutided
it the moled of cortain Ucs Apscies in the Philippinds weild
p6ld pbetueague poser dwring dldplay, the najor chelipes Weling
held out bo the side op raised high absve the head fop mEnstes
st & time. Individuals of U. pagilatur, Tor example,
sppsared to aliernate simple weving of e major chéliped wky
Ty

such # poBes. 8 of U, wordsx weuld

Presze in this ¥ay, holding the poaition for three & four
gimites ab & tims.  Hale lndividuals of a1l Yha Inksch mﬁl&
sxcept U. urvillei, were geen ab the mouth of tﬁeir b;u-mwg,
for porkoda vhich varied in lansti fram one spsiws %o Baather
4o held such statuseque poses, with the major cheliped raiked;
e, ab léast, b0 stend motionleds vith the msjor chisXipsd nelE
at rest.  In some of the Jrhace spaciss, too, femsles whre
aifio chaerved in stabesgue pofios, again 2% ShY envrancg b
el burroa,  "Revoluticn”, as deseribed By Orens, Wsk 2prs.

in Tnheca, and epperently the fou male ndividiels Showing 36

£11 belonged to U. mepionis,

(6} CUAM-AVING.
yarioux wopkerd o Uca have expressed thedr yieva

on tus functions served by the waving ov beokningnaVEneIts.

f the pajor oheliped of the male, & phenomentm which 1%

generally reférred b
Por example, Verwey (193
st of Gheest,
oning AnAAvAuaLs Orane (I9A%) .
waving of the major oheLiped
ag & nasns of

o a8 cluw-voving o olowsbeckoniige

o) olslung shat olew-waving 1 upol’

45 weyn intruders off tha
Hawaveiy
yrused o,

BXOIUSLYSLY &6 B MO
territory of ihe beok!

While admibiing thab the
&1 delence gnd, Henedy

#6 & mosns of Lerribord ‘
epoh individusl, govepts neverthelens:

deliniting the territory of
B3/ wes.
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that clev-weViNE plays o mejor rSle in sourtship, 1t heing
the shlef method of attradiing indivituals of he mpéiw
#ex, Orane point® oud thal thie Zatter funotion ie
aspocially notdoeable in those species in whidh waving 4%
Iimited to the reproductive season, Feters {(1955)
Qenoribe#t the variations in the méthods of Glav-wiviog showr .
by the ufrsraqb epgcies of Uss and m.ma& daveatigated by

. hin, de found that the method of waving varded fron one

spoaies to another particudarly in the duvation of the
movements involved, but, within eny m\# speaien, the mothed

of 8 24 flo ngnepty that
glsw~beckoning in Uok oraba. 16 thiefly a mesns of teradborial
defance; bacsuse the individusls coomr ga;larally in very e
dumee poguletione and, not only & they ¥perd a long paried -
of Bvery dey cut of their bturvows,feeding, but ey hevd P
ynobstructed view of one maxther on bhc.i’gsﬂms-srn\mﬂﬁ‘
a 3 The d1fferent methods of clasw-waving, BspociEted with
poth Wrast and ocourtship, xd shovn by the Mftnn‘mb;!mg
Fpavied of Uoa have already been desopibed ynder Hhe z"alevim

hopdings. Amongst thess spovien, hovever, various mplifioations
4f the phenomencn of clsWsWaving wore 1o cbserved. and are
84gcusned below,

et g () Bynohrenous olaw-veving A Us morulanes.

& pesuliar type of Fhybhmie clav-weving, rivotving snall

groups oF Andividuals, ves ivsy noticed in February 19?5 a§ 5
5 ks bath the Saco end the E.ml?,b'ﬂﬂampﬁ. 1t vins contiieiiyalaly
R ) to neles of . snmaisps, end Lt eppeared to be al 1t peak
g o e fiving Pebmumry, When Lt wad mideaummer, por avery M.snmlipes
popilation in both the evemps seemed to have 5 Fed Broups 4
fuping April-ysy Whon She westher

#ytichronous aley-Haverd. X .
nojidea at Hoth

Vg gooler, synohronous slav-Having wai ogeln
e swanps, but to & lemser wxtnb: the ey of Aynohronising

@houps nebiesd An any one Ue anmylipes populstion Dekng

3% yes




sensiferably fowar, and the synchrmous waving iteelf »eingy
generally leas ins

this, moat of the ons on
uare mods GUring PebPusYy.

Ag 8 pesult of

¥ aving

¥ ing ves pertormell oy
wale orabe Whick, when they webe mot vocupying thelr time I
this way, were busily feesding or vhowing indepenisnt olaws
waving, wsuslly to thrsaten vther malss but coonsizadiiy,
in Pebruary enyway, Lo sbirsod the sttention of ymlu.m;’
remales, &part from being st ibs meximen dzring the W
moths of the yess, wynchranmis cln.w—w\;a.vm Alibws. A’lgo L
Gsily pesk, which 18 veached during the HGL.48% pavd of Bhs o
dny, the waving being ab 1ts most iatenss dwrdng MUWm
Early 4 the stiug A0s in the Inte afternos, there Bve.
faver groups of synchronols VEVErs Lo be e aud HOst X
the slaw-waving which dves tike plmee 4 thet Yiwed 1s
perfupmed by mont: nates of tna snoth:
Trers in alvweys & greater mudber of waving groups in #mi.t
aress then in the shede whave, s8 fi genspal Yole, Hhe

ave rathor i, Deing Tax leus
sotive than those expomed to the Swi.

Bynehronous clew-weving generally smw whety, GHE W
rarely twp U, sumulipes individusis Degin. to heskcn Wit the!
1 jor chelipeds, coossionslly BE B PEESTAGN 0 & wn,ms
fouale but nearly always fu* no nypmm. ToEBMty moln
tmmeadabelys oo male after Eroster o e vistuity of she
pagkening Wele Sredually begina Lo wave Bis major ahelipod

wntAY kheps ip & Bwail groap of MOVIDE .
in waigon, the movements of thair bodles and m«lw Temg
synplranized to & rnax'n‘ule dogres. The indfvidunle Y6
‘wnuli grodp sppear Lo be “in some wey Iuiled by phe phpthels
movenerits of thelr ronmtn, fop they densrally ummmxs B8
wgve thus for an aysrage of Shodt pen 1o fifteen iR,
Shore gue tmelly Rbvak £1v6 ke deven urabs 4% & grougs s

BY i




5.

$he individusls mey 1l face the same way or La different
@irections, Some sven Sbaniding Pack 4o bask With one anofher,
Véry opossionnlly, when & particular female 48 the "ioigger®
satsing off the dlaw-Waving maghauisgm AN the £iral male
Andividunl, ke Becomes mors or less murrounded by & wing

of ay ales,  Sadha) howaver, 11
gontinuse long after the fomsly how forad eway, B mew
individuals who never even saw the Penals responsible miy
join the group, Frequently, there ave ad many &% bem Bnali
Eroups of synshronous wavers in a ean_J. ayes, sul thee BOAIDE
usually overlap one anpther b & certain exbenb. m Hpduplag .
& particular mele invelved An the syachronised Waving 6! ok
eroup hay suddenly aad Por 7o appERSNY PEESOR BOTONS frvdived
in the' Aynoirontasd wseing of & 5 Ewpy
Al fovort synchronous groups uay EYAlNSLly wves Hogetimt
form & lavger group, in which sll the indtvidusls graduelly’
begin to wave theie clava in wsimon. The Inddviduale Woiwoh,
appear to fecd whilst they are engaged in syugeronmD m\m,"
b an individusl in & group meY Eraduslly SLep Werlng Sl
possibly, uove & shory distancs avay i gpdey to dEeE. o TR
Fuoh mn nEAVLENEL Should by apy shauge Bove Inte S Alss
of & natghbouring group of BYRShronoud WAVErR, he WALL. ;
genorally mtop feeding sluost ab ance and swbonatisaliy .;nm
4n the waving of this @oup. The fact that dhe Andieidualy
sonpriging & group move abduf and ehiug Hugir group ron
amp 4o tims indtepted anoiives way 1n whHAGh overlapping oF

#he groups tekes place. ook ivispal fends to

spells of synchremuns law-waving ¥ith Boutn g feehings b3
graduslly a5 1t beging, aynehranous OREM-RATLUE -enda, - duEd
a8 png thEividusl dftsy snothey gradually teles ny the

movement bl & greup 4u Pormed , Bo ofe Andividual afiery

another graduslly gtops weving, apeda for WG BYPRYEIY PERNON Y

Although the ‘ma jorsty of syAchrenous nlav-devers aYe ikt
Soue pati oy Apall young forms were noplosd An TEpy of he P 3

92/ wns
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Te ol Atig of sach individual in o
Bynohronous group are esesktislly similar %o bhe normsl

beskontig-movenents eed by 4 walo when threstening’
snother male or attraching the atiention of o pussing

. féemale. The movements invelved, however, are. aven mors
4oliverate than thoss ussd in courtehip-displey whichy
»5 hes Been previously pointed out, involves movements
vwhigh are not only faser abd mors Jorky than thosd of
throstediapley, Wat vwhich are also more Aefinkie and of &’
higher intensity. The movement of each indsvidusl ia
the group staris with the popitlon of yesh; that 14, the
arbulstories are bent 6lightly mnd the s jor chaliped ¥
neld vent and in the normal plane, Vith the elew itsslf
peAnting s1ightly forwsrd, The cheliped wiondd A3 ¢
styetohed cut sidewsya to the very fullesy oxtent and, with

the cheliped eld in this position, the orsb gives &
proncunced jerk or jump, generslly moving a shord LT
+6 one 8ide but, very cocasidnally, l;mﬂmg on the gas spak, Y
Hexy, while radoing himself on to the tips of his now
‘stesightensd anbulntories and 1ifting his mino shelipsd,
e 1pdlvidusl palses his major eheliped ad high ae pousible
86 tust the viaw A8 pointing wmerds, hen guingd 14 Lirel
pound and in toweris mnl body and finally oub &0 the- xide
again, in a enpotd, gontingous movement, A the wajor

sheliped 15 raised o ite highest point, & TeW of ¥
enbitlatories on f,ha sida of tre major oheliped may even be
2ifted momentarily from ghe srounll,  AS the mejor sheliped,
o to LtA positicn out to the pidle of the ndividusi,

18 vestors
the wincr cheliped 48 lowersd snd the anbulsbories tend

#1i¢ghtly onoe agpinc




o IERECY

G Tnd

Rt

=iy

. Hynohronous group senerslly kesp nearly perfest bims with

After saslk buckeningemotement, there is o feflulte pmuse gt
About & $eoond or two, after which the erab gendralw- jerks.
once again, Yhis tine bsuelly to the aice opm&ai.ie it opchs.
Bionelly to the sume nide as pravioualy, snd :.bezi the. x}wzo'
5 1 ted.  The Andivibusls dnw

one sypbllier, but cccasionally the beukaning movements. 6f
ingividuals tend to overisp one anothor very SLightly, ope
Andividual Atapting o move has major ohelipsd before snother

Which, in ite trm, 2ierts she WEVingemovemsnt BOLORS ye¥
anobher individusl, nd Bo on.  On the whole, booy the OvabE
811 jferk at approximetely the ssme Lnatant, and they gonerelly
BIL Jerk to tho seme Ridw, vhether op nob they mre #i1 fasing
1 the sane {irection. ’
finoe It s & whlgh 18 with

) BPNG ol tng ofn Bt be demayibad

p3

45 & physioul sxpression of &n sxceds of ensyey, Which bab
pumilined Tron the Fact that Uda i & sun-loving génue, Wiy
this enrplus snergy Finde expression in ByncHroRUus dlavs
waving in one epaoied oanly is ndt olear. . amullpes,

howevey, 18 the apepiss 1ongest expoded to the oun svery any,




and this pay explasn why &% 16 the only apeales showing
‘Bynalmoncus olaWewaving,

{b) Bpoeisl claw-wewing in U, snoulspes.

At the Sado S¥megy, $hd only during Apr:l-Nay, & faw
msle U. spiwlipes nddvidwais Wers very 1y seen 7
4o Siternaio their nopmal, iy it il

Hovements with & spécial wethod of apparently low-intenaity
olaw-yavifig, Such & malé weuld suddenly, and Toy no
&pparent readt, atOp Waving hid mejor oheliped and Jnsbesd |
would begin bo move b very alightly outwards and in sgald;
While holding 4t bent and In the narmel pland, i‘hi!
Wik 3 and aad voE

anly ones of tWics in betWeen fdrmal ¢lawswaving movemembi,

It was ind t of normal ol Ving in U invérss aled,

48 desoribed under "Fighting™s

E23] Presiel clawewaving In Y. uhlorgghw”mg.
Turing pebrusyy only, & speclal mzhod or olﬁ.u-vsvib&

wid notAced emcliged deversl wale orabds in 'ehc shade of

Region B of the Baco Pwamp, ab a time when wery 1ittle
noymsl elaw-beckoning wed nosioed, Ene ma jor chelipsd of
such & individnel Was BRORTSTVLY BEALn held in the normsl
plene and vas moved S1ightly evay Crom the holly and then
nverds aga.:tn &n a #low, even, non-jerky movenent, which gave
e the mpresslon \:hz\-. the orab wan rather sl\xssiun o

10, The % WHE TP spveysd simes. pefars

5
%
panging aml, Auring such B DBURS, 8 orpb would after regume
yicrpal foedings Alihough theve Ry seonsionally & femals
in the vicirnu.y,ﬂ puch a pele ganerally pyrforned this ppesial

novemanﬁ m- nio spparent reasty Pho movement peminged one

most of that ghown b¥ Us wville) pulsd and whidh ke Paen
desoribed wader npyghtingt, & tew of Lhosy goabs werd

d kdgc An gaptiviby and oned agedn this partiouiad
b b6 & Jepser Sxtend than

gailested
type of olswsvisving waf notiged,

1n 4he risld
' 95/ e




(&) el olava ¥, park
Again 8 Revruary only, males of this sposles wers
observed teckordag with their wejor ehwlipeds Tor no
SPPEXSRt vemson. The movement was procisely the ssms
#8 that ussd in the thrsat solt convlship of thie syecisw
and henbe has already been dstaribéd under e velevist
hendings, :
{a) a & T .
A spacisl movemsnt of the olaw of the major ohaliped
wag notlesd amongst a fow males of this spavles, onng afaly
enly during Februasy. Such & male would suddenly StREER
uvpen the olaw of hiz bent major chélipsd fo ite: vary Zniiest
@xtont, foy no apparent reesop. Very cohamionallyy th¥ orst
wonld siraighten hie majfor ohelipsd and weuld hold £% out ¢
the sids of his Body, befove opening the cléw. Aftese
fow seconds, ths glaw 18 relsred sgain ind, A% nadessary
ine magor cheliped ia bent inte 1t nommel poritich gnte
agadn, This movemont was appevertly maves used during
thireat or aguriship. ’ ’

Tt womld seems them, that the major cheliped of
male Dos orsbs ls an orgen of expressisn. K& ds sn ergsn
4n whidh smsrgy finds vartons outleta and shich ie hende )
wade uss of £oT VariOs purposes, of whioh thremty fighbing
and courtehiy ars the most iMpertant. A lny alresdy beeo
pugieated, U, sumulipes is the apsoles which is ongest
sxposed to the aun eYery fays mad 1% 18 hence thy most
sative species generellys and ependd the longest pexiof of
timg every dey in olew-waving. )
¢7)  DISFLAOEMENT AGTIVITIRS.

minbergen (19527 bas Basorfiod & displacement aotivity
ea “an activily belonging fo thy sxesutive mour yatiern of
an instinet other than She inotinst(s) notivatad®s sads

96/ses
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#ogoraing bo Bantoak, Horris erd Mepnikan {3953}, such
=adivities woils wean G0 £Ake Rlave in WG guite AiLrapstit,

sitRatie g Y{L) % may Bo
by an rniual 4n whteh tWo oF uope mema.ubls driven dre
stiongly Eah Aive the i

of the ‘athor{s), (2} Pleplucament activitics oy %o te
performed by an animgl in which ons dpive 18, al thé gy
me, both sobivated mnd Phwarted,”

Tisplecement Activities have hoen reported fo
various verlébrates, especlally for fish spd bicds, Moprly
{1554}, for example, veomnily described the dieplstemuin
pativities of the zebrsa Pinch, Poephila gufbibe,

70 the bost of the writer's imowledge, Yo oabe Sf @
f1spladement autivity twe yek beet vectndsd fon an AxveFtbvabes
Fawever, the present Atady of the yéhevitus ST the Jnhts
spotdes ©f Uos vevealed a mmber Sf ingbanceds of ALsflagmpeit .
activity. Thess sotivities were votdoed in iLlifive &1 fh
spesies aud, in 4ech ¢sse, bhe activity irvelvsd wae m& 4‘?
d.isﬁ!ansmmb fesding.

oS norms), feeding-process of yhese crabs mmmy
bean degcribed, and 3t WALL be remembeped ‘thek Yue msLe {
AnEAVEEnS] nees his spooned mincr oHELipAd exyludfvely, :m&,‘
the Temale her twh esell 3 mors oF less A
foy sopoping up wnd rom The growd.

{1) * Poeplecenent Teeding s8-8 yepult of & conflivt -

4# sndompatile arives - the Arive to tisok snd the.dniye 5
e Tiew = Was hotiged in The Following four epeRLERY
Vimariasis 08 ¥

"

o, ayinitpes, U. whi N ;
WHi1E predacting thelr uprows from male. Snbiuders o BOME
hreatindd by supsrisr hales, and’ espmmzy bfuevn Do
& wotusd Tighting, wele Srebe ware epve vodn %ole peoafng
pather TeRlbabeaty < Push Jadieidnels mam& o pe DIghLy
* ¥, the % st thely oy cheliped

Ifwee
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being far more fraguent and far less deliberate than those
of normel feeding. Durlng dieplacemsnt feeding a negligible
quéntity of food actually seomed to reach tho mouth ~ not
pisfflolent for any send peliete 56 be formod. . Often the
minor oheliped would simply move up and dowh, a8 in mormsl
feuding, but making no contast whatscever with either the
. ground or the mouth, In the fleld L% was notiged that the
majordty of individuels of all the species showing mylmmno’
aobivity were males, It is & faot that femels Uca individuals )

are, generally speaking, rather timid, for posasssing né
major cheliped - they sve ill-equipped for Fighting. . If
threatonsd by & mals, they cen usuelly manage to SBcspe LY
sourkying off to Gissppesy down sheir burrows; that 1s, 4R
euch 8 gesa, only their egcape~drive 1a wyimlated, 8o that
1o t4nse gconflict of dvives 1ls Involved, atd henqa', o
fisplacement activity ie produced, )

(2} Displacement activlijies due to the simliinecus:
sotivation snd Hwarting of the sams drive were oheerved in
g. merionis, U, arvillel, U. anmilipss &nd U, ghlepophibalius
during their regpeqtive maiing soasong, his type of
dtsplavensnt feeding wos partiilarly noviseskles 4n U, WsPieRmy
and U. urvillei, for these Epeoles waren‘o‘bservad when their
Iresding sepdon was far agvenced. Uv a}'nmlipw and U.
ohlenophthaims, Rovevers ware under, ebservation Wnén ter

. ¢ouptehip wast oply in 1ts incipient SiBges, ad that
Meplacement aotivity WEs notieed enly Qeoaslionnlly.
Genrally speaking, during the presting %seasup, the spureash
of & female frequently secmed
Wi o beakon with his major cheliped seversl tpuein

sn » manver chavadterisuio of his species,
auch surbetip-display
enna, ¥ith agoh ‘Podkoning
of nis mabulatordes

o stimiiate o maley CRUAING

qQuisk sugoassion,
In Y. marionis malea, eopeoislly,
afton pppesved o heceme YOry 1at
Andtvions) Standing on the very bipe

9B nes

e o et e 2 e et
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andy porhaps; running a short ditance to the 1eft and then
to the pighb, 1y, betwesn ind &%

movementsy  Frequently a female would appesr to respond 46
such & d48play by lesding the walsé to ner mivraw and, perhaps,
vy AlAowing the male %o mount her partislly snd streke hey
oapapace. Now and again, however, the dlaplay of & wale
oral waa ignored by the femals, who either gontinmed to feed
gquite mormally ar dfeappeared. Lemporsrily dcwn her dmrrow,
In such 8 oase, if the ted male wore 1y

sprossed sexuslly, he would frequently begin to shov dssplu;mlnﬁ
faeding, until the femsle sonoerned took potiee ur’mm, sivher
by stopping ber feeding or by reappearing from her burrow, . oF
untdl, perhape, the approsch of smother femels Gistrachell nis,
sthention, - Thue, periods of dlsplacenent sa¥lvity were ’
oftien found alternating with pericds of intense Sorbtship-
dtepiey. ’
Under leboratory conditions, adlsplacement Teeding was
bseryed in U, inversa, Bince, In the fisld, the burrtws
of this smpecics are rather widely spaced, fighting cver the
guniership of territories ip unnocepasry and, thersfdie,
palatively rare. Henoe, digplavement c.;uvn:aﬁ(m Blac
8% o minlmum. However, 1% sppeaved thet neverpl Ui inveven
Anftviduals, oonfined 0 & tank too amell fop Shelr muiber;
ogums wAnAtrally AGEFOSALYS LOWSTAS OnS SnothSI. “oF ‘thess,
- we femsle was seen to be performing displacement teading ~

the one and snly osse of & Assplacenent soblvity obderved
in this .p,ar{.lmls.x‘ apsoles, ¥ne femald vonverned apypaired
to be trepped in & dorRéry,
Gompletely surrcunded by fear males, Bhe pan sboud
yying uneucqessfuliy ko meke Her gsu!w, wnd
aae oo & Alde oF the Tanky ).'a;ﬂ-ms,’

avay £rom hom Turrow, sad

"nervonsiy”,
Svem aw;ugwa 4o olimb the
Qw4 sgaln aud agsin,  FI0AllV. SB0 nogen, 15 D8dl, e
iy "nepvous® Sashitn, sad 810 hor chellpeds sppersd

95/ «os




submersion for anything up t¢ oight days at a tine Auring

8g.

o ke up no md wh

» 1% appeare that thiu
st be ¥et another gase of afsplacement Tasding.

BUMuRY,

Five #peciss of Uca orab ~ U, annulipes, Y. Inverba,
U ohlordphthalmis, U. warienls end U, urvilled, - wers
siudied in mengrove swamps n Inhsca Ielsnd snd on.the
Hainlend of Hozamblique, Inﬁivxdn&.';a or all the spscies
were aiso cheBerved while in « The feed ground

of these five spegles are on the landward snd Sesvard marging
of the swamps, ths md_t‘latn of which are submgrged Suring

hightide., In the ceae of U, marionds and U, urvillef,

which sre cunfined always to the seaward side of the awiap,
this submepsion 18 semi~diurpsl, while, in the gase of mest
of the U. chlorophthalimis fesdlng-graunds, it is semi-divimal,
gxcopt during the lowest nsay tided. The U, enoulipes
hAbAtet S8 veriable in thab, in soms looslities, the

gubmeysion 18 semi-diurnal, while; in others, ihere id no

paricda of nesy tids, when U, samulipes individuald ey be
soen temporarily Lo migrate sn masse sovards the lowdealying
parts which sre still submerged, U. inveras hag & TabLbal
on the lsndward side of Ewamps on drier mdflats whigh are
gubmerged only during the highest spring tides. Alfheugh
¥he Pive specles eve sympawrie, ey bave pach 6 prefarsnce
Tor & particular wcologiosl niche. In oartein logallties,
the different species msy overlap
ar lesser extomt, this 1nteraingiing
4o two Bpectes althoughy pompblmes,

howevs. , populations of
g% encther, %08 graster
peing confined, generallys
thrae species may be invelved.
Fhe fecdinge-nethod of 8l
be typiasl of Uos crabs generally.
Haa & more offiotent meblod Of Foodins, POV beCKiIe

31 the speotes wan found to

U, inverds, howevery

N 10/ eex
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the 4nd4vidusls of this spezies have tho shortest total
feeding-period of all the Inhace sppales.

U, marionis end €. urviliel feed during the warzest
part of the 8ay, on very wet mid, Waldh is wetter in the
cage of Us marianis, %he Ieealng-growid of U. ehlerophthmisss
15 shaded, and the mid 16 somevhat drier. e U, chloropi-
thelmg orebs &leo fsed Suring the warmesi part o the Asys
except during thoss perivds when their feeling-gproaps is rot
being Teathed by TlooAwaver, snd, at suck timen, the
yndtvidusls remain Sn their burroes, The fesiing-prowds.
of U, sommlipes show et varistidn In their Gegbes at
weotnese ~ that is, they vavy from the dvy, sendy mid-an
Yhe laniwara side of swamps to the blsgk, Nogaf Pt
tha dntericr of BWewmps, and Ybey may oven bS Lgind An .
enallov staniing wstes left by spring tides.  Tudlwidims
of this species fwefl During most of the day, exgsH-Earing
perscds of low neap wides, vhen feeding 48 Timited $o Saniy -
morniny sad, perhape, do the late afternoon. o, dnvetne
18 Timiged to drier, sandy wod, and, ostr B2eer Migh wIrkeg
$Aden, the indlyliusls fesd Zuring most of the days
paring aesp Yide pericds, howsver, s LimAted annant 0F
Fesfing is potiosd arcund the shaded pamas of yOWg MBNgTOTeAL

. he burross of the Tive apsgien Bre BLFRNLER 3N
axcemt, Acmptinos, by the

phair pespeotive Pesding-groundsy,
the sedtviduals of Muich spesies, in

sasp of s Arulipess
4o oml Lr0y

sertatn habitats, meke fruegilar Jusueys,
and froakly - moistonsdl Wil Tha
wary foom 638 ‘apacles 49 anotlers

the pursows axe despar, 8 18 WHE
2 wet il LB

tatuen thelr burvoN
fhiapes: of the boxrees
0 drtir, sandy fletfy
Gase for P nverss MIFTEA £ 7" Aswpds
urngns sve wire Goligpe atl 108k dnep, g e HEELCELA
Al U, urviliel puryovs {F 5" doepys The Ue grlarsphahelnis.

mﬂma;mmmrmdwar@ﬂmemmar

Which thy prab makes MSY duping geurtebips
AOL 0a%

el
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The Td0RINg goneral MAbAYE and hehneiiarepattas
&f the Tive gpenied weve Siddivd i< Sidwiiug, resventbiu,

gy, 13 P, Apaciel s
displacenent astivitien,

K11 W orede appemr S0 irespodd to
sheoal SHAMIA, AUpSSIALY moving vfeata or SHdNE
The uales, morsvver, ssem to heve no ATFLiedliy An
pegoznining the 7emalep of their spssies. U, fuverds §d
the mogt ¢ 2id apedtes, while Y. mavionin, due goithe
gature Of 535 DADILEY, appears o Be Lo lesst whmid.
Iniraspenific fighting is Par wire comswn than TiShbing
petween the species.  Hales are sonaidersBly m‘wﬁﬁﬁ :
phan fematom, aNG post of the Restilly eentrer o)
ennepstip 6F bugrows, THrest ‘s fap move ooddon Hhsl
cotual Tighting, Bnd the getivitiss semmieqked Wivkd
smycive Tho upe OF the major ohéliped. Rash Mi!lmeﬁ
B gpecial mALingperiod, buy tueae paricds sverlsp 4h A
Jemge sxtent, The males of Guly o spssied -~ s pkoss
o8 Uy vElod - S30pt & TGhlaL Griss Gring Yok :
peEpestive mating - ssarondy and U, mavkots 1a-wHe 08y
fpeties whieh moves o & Bpeaisd Brasdingegooumd, . Y w&‘
o unique, tod, In T, &6 the eight of the Braodingenesy
the Pemsies agpesr to 4R 1 An thatr pover he tanston® b

sl %o khe mouth of their Burrwt, and, WA mmmnw.
& Bhsaried female way dven Attenph £0 PR
o of mn actusl opulation was ever ehanmesd. thany o
the. dpeddes, although @ TEIX augbey O muiew oF pokh

T, mansonte snd U, wrvillés wers ssen paiptiaily WoauBg
fomsies. Tn mele crabR, alaw-vating YLEFE s Qermite P8O

n both threat exd courtehip, 1l the moveserye Snviived

wary frog mpesies LG speatas, & Apeaial ‘pyE U wwmwm.
Roweven, wag nobised n gaverel of ‘o apRsiens lﬁi}ﬁ

4 geured to seres BO Rarilealsr purposes Wi’l@ﬂ” saxmy

T vev




" ponsons uf $He yesby Uy sduispes awipn
ﬁynﬂhx-w slaesying, witch remn -3 ntak waatdl th,o
adie of every day. m:; h}.gh:,y ayecmaasa Foreof -
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BIATR IT.

THE DRGRER OF WEINESS OF MUD IN RELATION: 70
DISTANCE FROM THE SEA.

Fig 1o

Pig. 2

Flg. 3

The ares comecting Reglons B and © »f
the Saco swamp, expoged aundng low i.ﬁ
Near the sbove lonnlity‘.mhmgrge& duwing "
Titgh tides
Vo anpullipes Andividusls Teading smorgh
Avicennia réote; on wet wud. HesE e
water, fve. the top left Heud copner ot -
Fige 1. Notp the many Terobraile. /7’7

» sunulipes Individusia fgeding m ‘115.
mud, farther from the wWater sdge;
sdjacent %o the lpoality. of Pig: 5,




at aouthern end

ose ! Auring

me Marth swawp,
ith Avicennis

Re~lon D of
ennis root ares,
~ited by &

P~




PIATE TII.

HABTPATE OF V. ASNULIPES ,

Extensive Avicennia ract wres at spubhern
of Reglon C of Beeo swanp, sxppaed during
dow tide, Unsuhabibed by Uces

Feoding ground wn s bsash of the Farkh 3
with wet mmd dszesly severs? ¥th Ry

To0Es. g
Feoding ground on the beesh e :&agﬁmib oE
the Saco swemp, below the Avivsmniu sask
with fairly &ry send alss inhahited by
Dotilis spacies. o







PIATE IV,
HABIPATS OF U, ARNULLFESe

Pig. 1. Feeding ground on drier seud &t the: i
end of the Scubth swemp, adjoining a O
pateh on the lendward side of the sw )
Plg 2, Peoding grownd on fairly Might dry i 4
within the frings of Avicennis, in Ré
of the Saco swamp.
#ig. 5. FPeading goound on fairly webt mumd, with
the fringe of Avicennla wnd Hpugiler
the Werth swamp. i

Pig. 4. Posding ground on wery wet blask mg Kk







PIATE Ve X
ALTTIES TN WEICH MASS MOVENENT. OF Uy,
WS OBSERVED;

The beaoh &t the end of the drsw
in the Hainland awsmps
Sandbenk alongdide Begien €. of
swemp, sxpoged during low tide,™
The esstern part of the open Z1g
ftorthern ond of the South. HWARD:

.

[N

S

o T
[RER LI

LS

R



on bank of
uth swamp.

thalrus alongelds
end of

on main pathway
8 the populstion

r
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PINEE VI,
HRBITATS ‘OF DYPRRENT SPEOTGE,

Fepding grownd of Maureilisi on Tl 4!
ohannsl €Y Soutbern ond of South W R
Peediag groimd ue Uactilorophhiaimng wlenyei
‘thie madn pathway ot the upper gl By

Reglon B of the Suce Swaip:

Bgeding groundt of Tuanonilpes ﬁnm wmw
‘wijolntog the abve, m.a Hhepe

sty %a 80/eq.yda.




& of the Saco
in tue rackground,
[Bat, with only
but T.inverse
s 10 the rirnt.
e tovards the
lbase surrounded

fe to its burrow.

Mollets in Fforegrouri,

\

¥

-
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PIATE VII.
A HEBIWAT OF ¥, INVERSA, i
The sandy open flut of Reglon A the sm
awamp, with the Ssuo Ltself in thi huskerers

South-esstern part of open fis, with anlyr
IL snmulipes towapds the Ieft, bub Uidnvssww
i #ith $h1s spsci

& typieak young Avicennia tree fewabds fhe
nlddls of the open flat, the bage amwmi
by webber mud.

Uednversa mals st the entrence b iy \mma
Novs typioal Veinversé send psllate in #e




proillei on the
rus 1eft centre
fonc side tae upper
futn swarp, with
«annulipes inter-

hon ¢ of the Baco
s st the tree
L1 at the tree
his In left fore-
fore round,

-
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PIATE VIIL.

BABIYATS OF SYUPATRIC SPECIEN.

Figs 1. The open Dacch alongside the sromyspabh in
Shn Maluland swsmp, with Uaireiijed on
% Tefty Techl 168 aghl
snd Toeonomlipen fo the rightc :

Fig, £ The apen trisngle of mud witngsids tHs uppsy
en? of the chemnel in the Seuth swomp, Witk
Tonvillel, Dissrionts and Uesunulipes fubesh.
spersed, :

Tig. B Abvwk 200 ydz, mowtk in Reglien O of $he
swanp, with U.ehlopophthelmns at‘;tixa
bdge, left centre; Viurvillel ot the bog
edge, Tight centrs; V.mrionis in 3
groundy Usonntlipes 4n rlght Ferappound,
{of. Texbtefip,hy R




[ northern end

II,Fig.3 and

¢ owards the

at the southern



PLATE IX«

HABITATS OF SYMPATRIC {PECIES,
Fig. 1. The G.urvilled habitst st the northspn end
of ths locality shown In PL,VIXX, mg.a uﬁ
Rext-rige ¥
Pigs 2. The main U.emnuilipee “wsbitet Lomep
niddle of this Iseal.
Pig, 3. The U.chlorephtheimus hqbitﬂ; At the: &
end of khis looality. ;

o




PLATE X




Fige 1o

Pigs 2.

® - rig 3

PTATE X,
HABITATS OF SYMPATRIC SPROIES.

The main Uemarionia habitat din very wet mud
with standing water, Jase losality as ghowm

in PLVIIL,PLg.S and Textefig.fie

4 closs-up of the abovs Wumarionis feeding

grounds

Breeding ground of Vemsrioniz ip drfer mugd
nesrer the trses, fee, in the T.emuuniipes

habitat of thiz losalitye







Fige Lo

Pig. 2.

Flg Be

PEATE XX,
HAMITATS OF SYMPATRIG SFRCTRS.

e worfhecr opey 1186 of Yhe ZottH swamn,
ahowlig water standing feor the previcis
sordng high ide (of. Texbedig, 8l

The sexe Tosadity, STl Auring the Hstp
365 parSed; nu% u Lew daye laven, Showing
magd movement of U snmilipes dnko the sty
s . N

The mtme “Tovality, stil laber in the xespr.
480 perdod, shoving a Pew remiining T.onniiipas e
An #n The pow =1 e U ARvALHA
hatrkbat du in the foregraund, i




PLATE XiI




PIME XET,

| BABTINTS OF SYRPRYREO SPESLRS .

Fige 2«

i *the, Svubhiowsst of tha dens lecslisy ks
showd in PLXI,. the hI4eK wad 1o the
background ix & Uisnailipes hebliist, while -
the grey wod of tHe Porégraund 1s Ikbebited
wainly by ¥, driveied, tob with & foy Ueanns |
wlipes nglviduald ‘fatenspestsds

Bledk nud with Rhizophora and Cerdopss alovgs
gide the above, inhabited only by U.annulipss
Standing water néxb to Phe ehove; shewlog
Ueanninlipae on black muds During ey 1955

& 'new coleny of Usonlorophiticlnis wes' rw.mi
$0.ha pight of thid erea,
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