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HOULTD G .AND GRO H OF TR"li' Pll CI"li'IC IBL~ C:lAB 

by 

'Donald C .,G., ,acKay 

INTRODUJTION: 

Moul ting in the di ble Crab i s an event in the H fe history which 

is of the E;reatest scientific and economic interest , Scientifically it is 

of paramount importance because of the physiological and growth changes which 

eccompany ecdysis ~conomically we may regard the event as a m:,st important 

one both because of its close temporal relationship with mating , process 

nccessary forte continua~ce of the industry , but also because it is at this 

time that crabs are most helpless and hence most susceptible to wholesale 

sloughter 

!fore than a year ago i t was decided that one of the most important 

pieces of information yet to be gathered for the study of the grovrth and life 

history of the E~ibie Crab would be a large number of accurAte measurerœnts 

of the sizes of crabs both before and after moulting. owever , necessa:ry- and 

important though this was seen to be , it seemed almost. impossible to realize · 

Practically nothing was known of the moulting habits of the species and nothing 

was , so far as the writer was able to ascertain , to be found in the literature 

To have depended upon the c·atches qf the commercial fishemen would have • been 

to have confined ones ei'forts to large c abs since the com~truction of the traps 

is not , for Qbvious reasons such as to retain ~be small individuels .. It ·was 

also ree.lized frorn numerous trips with the fishennen that tl:lis would have been 

a very slow and difficult procedUre~ The ulti:rœte success of the present 

attempt , which was realized in e. d,ifferent manner, came about through an 

interesting and somewhat uncxpected discovery . Wrom April 6, 1932 onward , 
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cast-off Edible Crab exoskeletons bad been found along the shores of •~undery 

y in small numbers and had been eagerly sought far the data which they 

supplied . 

On iray 11 while me.king a search for either. exoskeletons or young crabs , 

the writer happened to lift a sheet of rusty corrugated metal which was lying 

on the sand at low-tide level beneath an old disused lumbed pier at Whiterock 

B. C. Ordinerily , if an.y crabs are to De found in such places they are the 

common so,.called "shore-crabs11 !emip:rapsus oree;onensis and 11emigrapsus nudus 

Finding nothing on the surface of the sana beneath the metal but happening to 

observe what resembled a rart of an exoskeleton slightly projecting from the 

sand , the writer bwgan to dig The r e sult was the discovery of twelve crabs 

forming a close aggregation in the rend beneath the place where the metal had 

rested . This represented an ea of approxil:œtely tbree squa.r!,3 feet (three 

feet lo~ by one foot wid e) . 1 o crabs were found out side the border.s of the 

metel though an effort was made to find them., It was as thouP'h shel ter had 

been sou.ght first benea.th the metal and la ter ·the crabs had dug tb.emselves 

into the sand beneath. r~ore interesting still , in this connection , was the 

fect tha t almost all the se crabs showed e v idence of ba.ving just moul ted ar 

else of being on the :9oint of moulting . e latter coru:Htion co uld be judged 

by the colour of the membranes at the various lag joints (there is a doubi.e 

membrane et this time and the colour is often dark~brown or greenish rather 

than white) or by the appearance of _a slight opening a.long the line of separa­

tion of the exoskeleton in ecdysis , 

In the days which -followed this discovery other crabs in similar · 

physiol()f?'ical condition were found to exist in considerable numb ers under 

water-logged boards and metal and around the bases of the dock-piles. On a 



few occasions they were found beneath the docks but w1 thout any wooden or 

metal objects on the sa.nd above . They were also reported on Iay 19 from the 

Oyster beds of the Crescent Oyster Co, , where d uring low- tide oyster-raking , 

they were frequen tly pulled to the surface of the sand and were often injured 

in the process . Many visi ts to the oyster beds revealed the presence of a 

small number of large crabs and a vecy large number of snall ones. As at 

Whiterock most of these buried crabs had either recently moulted as judged by 

the hardness of their exoskeletons or else they were on the point of so-doing . 
1 
1 

The :presence of such large numbers of crabs of the same specie s was thought 

to be related to the appearance at t~e s!:llle time on the oyster beds of larval 

oysters which would constitute excellent food for small crabs of one and two 

1 
years of a ge but which would be almost certai nly tao small to a ttract the 

1 
larger crabs. That crabs do sometimes eat oysters has been po~nted out by the 

j 

writer in a short paper aititled "The dible Orab of the Pacifie Coast" whieh 

appeared in Progress Reports of the Biological. Board of Canada , o. 11, 1932 . 

During the summer- of 1932, on several oc casions , crabs were found on the oyster 

beds in the a.et of eating oysters. 

Coincident with the discovery of crabs buried in the sand and ready to 

moult i t was decided t o prepare to retain and s tudy as many crabs in this 

condition as conveniently possible. In the enruing section attention will be 

given to the method , cèndi tions , ani the suceess of the e:xperiment., 

OONDI'IT om OF TH ~XPERIMENI' -

' For the purpose of retaining the crabs obtained fran various sources , 

but mainly from the vicinity of the old lumber pier at Whi terock , a number of 

eompartment-boxes were constructed One of these (see Fig . 2) was divided 

into two decks separated by g alvanized metal screening and was composed of 140 

J 



separàte eompartiœnts , each 3 x 3 x 4 inches. Small crabs were placed one 

in each section, or occasionally two {one of eaah sex so that should both 

moult simultaneously no confusion would resul t in identifying the exoskeletons). 

Another box of similar ov-el'-all dimensions ( 3 x 4 feet by about 9 

inches in thickness) '\'fas construeted wi th larger compartments which varied in 

size . This box had 54 séparate com:t:art:rœ nt s and was useq,to hou se soiœwba t 

larger c~bs .than the box :previously described. 

In addi t1on to t hese two large com:t:artrrent•boxes several other wire and 

wooden cages were employed and Iroved useful though not as efficient as the 

two just mentioned. 

In all about 3ll e rabs moul ted in c apt i vi ty and about 300 e ould be 

accommodated at one time. The compa.rtiœnts were nearly a lmy s all o ccupied 
300 . 

so that the 311 dp not necessari ly representAor the original 300 plus 11 others . 

Sorne did not seem so likely to moult as soon as d id others and in all cases 

preference was given to those judged most likely to moult in the imnediate 

future. Also some crabs died in c apti v1 ty , though not man:y I and had to be 

replaced by others as occasion permitted. 

The following is a table with dates to show chronologi.cally the distri­

bution of moulting in this experiment. No particular importance is attached 

to days in which many crabs moul ted in view of several condi tians - ( e . g. 

there were not alway s the sarne number in capti vi ty and the boxes were not 

always examine da1ly a t th_e same time) . Rad finanei al conditions permitted 

the continuance of the erab investigation until somewha t later in the season 

the viriter feels assured that moulting would .ba.ve been found to continue , though 

less generally • 



TA LE 'fO . 1 

TO ffiO, TBE DISfRIBUTI _'S O'F fO JI.:rlNG 

Date males females undetermined total 

May 27 ..... . 1 ... l 
30 - 1 1 

J"une 1 l 1 2 
2 3 1 - - 4 

3 1 ,;-. 1 
4 3 l 4 
5 - l 1 
6 1 3 ... 4 
7 .... - 1 
8 2 .... 2 
9 2 2 ... 4 

10 3 l ... 4 
11 1 l ..,, 2 
13 1 3 ..,. 4 
14 3 .... 3 
15 .5 10 1~ 
16. 4 1 .5 
18 4 2 ~ 6 
22 7 7 
23 2 2 4 
24 · 1 2 1 4 
25 4 1 - ' .5 
26 1 .... l 
27 8 11 . -~ 19 
28 3 4 - 7 
29 4 ~ .;.. 4 
30 8 3 - 11 

J'uly 1 l ~ 1 
4 13 14 - 27 
5 4 4 8 
6 1 ... l 
8 7 3 1 11 

11 16 16 1 33 
13 i ... 1 
1.5 2 2 
16 3 4 ,_, 7 
22 4 6 .,.. 10 
23 7 2 ... 9 
2.6 2 1 3 
26 3 .5 8 
29 ' 4 6 - 10 
30 ... .... 1 1 

ug. 1 1 2 3 
5 5 3 8 

10 6 6 12 
17 l 1 2 
23 13 7 • 20 

Uncertain __ 3 _.5 - 8 --
TOT.AIS 168 139 4 311 
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EXPLA.NATORY NOT 

The charts later presented in this paper are based on 224 individuels, 

120 ma.les and 104 females. The reason for the fact that 87 were not used for 

the later statistical considerations was tbat not all moultings were success­

ful. Some individuels, for exemple, did not harden sufficiently for accurate 

measurements. Others were deformed after moulting and could not well be used. 

In a few cases there is some question as to the accuracy of the recorded re­

sults. All records about which there is any doubt or which are not normal 

are -eliminated in the la ter part of thi s paper but are included here to show 

the distribution of the moulting intime. 

OBSERVATIOFB ON TBE MOTJLTIHG OF A CRAB 

During the afternoon of June 5, 1932 , three crabs round by the conditions 

of their exoskel.etons to be on the verge of moulting were placed in a large 

vessel of water for observation. The essential details concerning these three 

crabs were as follow s :-

(1) A large female found a t noon tœ same day in the tœ.t ing-embrace 

with a large ItBle. The carapace indicated that moulting was imminent. Called 

"A11 • Died about 5 A.},. the next mœning when in the early stages of moulting. 

( 2) A medi um-sized male estimated to have been about t wo years of age . 

On the point of moult ing. Called 11 B11 • oulted at about 4 A. ~ . the following . 

moming. 

(3) A snall fenale crab, roughly one year old . Greatest carapace 

width .5 . 11 en. before moulting and 6.,11 en. after moulting or an increase of 

2.5 . 4 . Greatest length of carapace be fore moul ting 3 .38 and 4. 0.5 afterwards. 

No external parasites found . Hereafter spoken of as "C". 



The fol l owing is a brief description of the moulting of "C1. . Wb.en 

taken into the labaratory at Crescent , B. C. and placed in the aquarium at about 

.5 P .M. a very slight gai:ie had beccme noticeable where separation occurs i n 

ecdysis . J udging from the examination of many c rabs i t would appear that the 

opening was of very recent origin - :i;robably having started about noon the sa.me 

day. 

4 . 30 P .M. Somewhat inactive ; otherwise norœl in beba.viour . 

11 . 30 P . M. No change 

12 . 00 (midnight ) Attempts to provoke "C" into using hei.- chelipeds all failed 
- such behavi our is unurual for a crab l 

12 . 40 A.M. Motionle ss . 

1 . 00 A. M. Moti onless. 

2 . 30 A. ~. Moti onle ss • 

.5 . 45 A. ?~. The se;,:e.ration of the two parts of 
a li ttle further and the new one can be 
much of it is -visible as yet , however. 
to swell ever so slightly. She is more 
t h.a aquarium vfi th her back to the walL 

the exoskeleton bas progressed 
seen b eneath the o ld one . Not 
The new exoskeleton is beginning 
active th.an before and goes about 

6.oo A.H. By her actions the observer believes moult ing ta, be gett ing close 
at hand. She c~ still walk about and move ber claws readily . 

6. 10 A. M. Mouth JErts in almost constant motion despite the fact that there is 
no food present in the aquarium. Chelipeds movi:ng up and down as in 
eating.. Back to the wall . A slight reck i ng motion occurs at this time . 
Her body is on a distinct incline à.le to the position of ber feet . The 
anterior end of the body is thé higher. 

6 30 A.M. The motion of the .chel. ipeds and legs and m:mth pirts continues every 
two or three minutes ,. The e:xoskeleton opening increase·s slightly allowing 
a li ttle more of the new one beneath to b ecane visible . 

7. 2.5 A.M. The old exoskeleton bas separated to the large mid-leteral spines. 

? . 4.5 A.M. "0" now faces the well and displays very caisidereble activity. (This 
is coincident wlth noises in the building but is not tbought ta be due to 
stimulation ·fran this source). lightly more of the inner carapace is to 
be seen now. The large mid-la teral spines, wb.ich until nOl" ere folded 
over , are beginning to straighten out . Considerable activity of the legs 
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and claws is eviden t . The erit ical time seems to have arrived. 

7 • .50 A.M. 11Ct1 1s rapidly anerging now . Almost constant sideway- and baek­
ward motions of the legs and abdomen seem to be leading to further 
extrusion of the posterior portion of the animal The hingdf legs are 
now more or less straightened out thus faci li tati ng the pulling out o:f 
these legs from the old exoskeleton. The posterior region is in almost 
continuel motion and 1s being rapidly"extracted". The animal would be 
a helpless victim if a ttacked now . It cannot walk, cannot use i ts 
chelae , and probably cannot see. 

7 .5.5 A.M. For the first tim the new exoskeleton can be seen to JlX)Ve indeprnd­
àntly of the old one . It is, however, st ill mo stly insi de the latter. 
Wi thin one minute "Ctt is ent irely out, .œving backed away from her 
former outer body-coveri ng and drawn her legs and c helae after ber. The 
latter apparently came ou~ast . · · 

?..56 A.M. non has a shining new exoskeleton. The ba:ly bas been swelling out 
( due to an intake of water) , and already clo sely approxirre.tes fue new 
dimensions The large mid- lateral spines are now straig htened out . The 
general appearance is that of a crab much larger than th1:1.t represented 
by the now motionless former exoskeleton. 

Sjoo A.. [. "C" can now dash away rapidly from a moving ob ject. She is vecy 
active and seems to d8J)end mostly upon speed rather than on her armour 
and chelae which as yet are very soft. .Judging from numerous other crabs 
her claws will probably be of sane use by tomorrow but wi 11 not reach 
their full hardœ ss for :perhaps two weeks. As i s usual the new carapace 
is much darker than the old one and is darkest about the antero-dorsal 
margina. Und.erneath the colour is a watery transparent white which will 
la ter become a more distinct and opaque white. 

Such was the procedure in the moulting of crab ncn. It will have been 

noted that a long preparatory period preceded the actuel sloughing of the old 

body-covering. Du.ring this period the anirœ.l enjoys the prot-ection of its exo­

skeleton am presuma.bly is able to look af'ter itself., Only àuring the short 

peri od of perhaps ten minutes (in the foregoing case) when the animal is 

actually moulting would it be al.most entirely helpless., furing this period it 

would be :i;e.rticularly susceptible to attack fràm the rear. Inmediately follow­

ing this sloughing the animal , though now unprotected by a bard body-cove~ing 

or by useful chelae, is so active as to ruccessfully evade any ordina.ry attacker. 
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The folloWi ng quo tati on :rran notes wri tten on J"uly 8 t 19 32 while 

watch1ng a sroall crab moult should be of interest in the :present discussion. 

"The abdomen and h1nd legs started to be pulled out first . The 
abdomen was first to get clear and it qs followed by the legs, 
first the hind ones and la.stly the front ones - with the exception 
that on the side under observation the chele came before the leg 
next to i t . Vertical moverœnts in the abdomen and legs were very 
evident . This seems to be necessary to tœ extraction of the legs 
and c hala e but su ch convulsive movement s were not t aking place , in 
all legs simul taneously, or so i t appe ared" . 

The following table gives the masurement s of "0 11 both before and after .. 
moulting togéther with the p ercentage increase in each case. Somewhat similar 

infonœ.tion but based on a large number of crabs follows in a later section of 

this paper (Table II) . 

ABSOLUTE G"qa'lTH AT ~'OUTII.'ING 

For the purpose of studtr1ng size increese , bo1h absolute and percent , 

at moulting, accurate carapace marurements were taken wherever possible . As 

explained on page 5 not e.11 measurements were sufficiently reliable for one 

reason or another to. be used. 

The calipers used ·were newly purchased ones which were calibrated to 

measure to one one-hundredth of a cent1mter. 11/'ith this instrument a large 

number 01' measurements were obtained and 224 (12) IIB.le and 104 female) which 

have been judged complete and accurate are herein considered . 



T BU: II 

Heasurement Before After Absolute Per Cent 
Incre se Increase 

Carapace , id th .5 .11 6 41 l 30 25.4 

Carapace Length 3. 38 4.0,5 67 19 . 8 

2nd last abdomenal 
segment width . 80 1 ,10 830 37 • .5 

idth of same .,,54 . 69 1.5 27 . 4 
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Chart No. 1 indicates- that tile absolut e 1'id th inê:rease does not become 

greater or even maintain itself in the la.rger crabs but beoomes less and less 

in both males and females -. For exEl!lple a .5 . 00 ... 2 99 on. female crab 1néreases 

about the same absolute degree as does one twice as large but a crab midway 

between in original size may increase one and one half tunes as mucb. . 

This would seem to indi cate that growth is greatly slowed in the larger 

(and hence older) erabs - provide~ , of course, that moulting is no more frequent 

in the older crabs than in the younger ones. The evidenee from other species , 

notably the English erA.b Cancer pagurus indi œtes that this is not apt to be so. 

The evidence in tbe case of Cane er pagurus leads to the conclus ion that the mueh 

barnaeled crabs mich tbey call "Grannies" probably are quit e old crabs which 

moult only about once every two years rather than yearly or oftener as w1 th . 
younger crabs of the same species., One return from the writers crab tagging 

exi:eriments , if accurate,, à'ould indicate tha.t tile species under presen_t consider­

ation does not necessarily moult yearly in old age•* 

It will also be noted that the absolute increase in male size does not 

fall so rapidly as does the fema:J_e size in the sana chart . This is probably to 

be expected since , as pointed out at greater lmgth in the following section , 

the males ordinarily a t tain a larger ultime.te size than do the females . 

-Contrary to his usual custom the writer li berated a much--.barnacled 
crab at Prince Rupert , British Col umbia on Jüly 28 , 19J) ,. 'l'his crab had been 
caught and tagged on July 21 and ha d been retained in a li ve- well of the Kaien 
Shell:fish Co . at Seal Cove • near Prince Tru.part , until liberated near the mouth 
of the Skeena River on the afternoon of July 28 " 

On .Tuly 21; 1931 this crab was reported recovered fram near the point 
of _liberation. 

The crab was a female 17 .o en. in wid th havi ng bernacles , a few para­
si tes and a few unhatched eggs when found in 1930 

The 1)resence of barnacles of oonsideràble size in 1930 would indicate 
that moulting had not occurred for some consid erable peri èd 
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PERCENTAG.,.,. ïlID'IR INC~EASE IN M.OULTING 

The percentage growth increase is concisely given in Chart No. 2. A 

constant falling off in percentage increase w.i.11 be noted for bo1:h males and 

females. The latter fall fran a hieµ of 21-221- at 3.00 ... 6.,oo en. width to 

about 8-91- when tbey reach 12.00 en. in width. The rœ.les seem to decrease 

somewhat less rapidly m.ich again s eems to help to a ccount for their larger 

ultimate size. Vecy few femeles ever r~ach commercial size, which in British 

Columbia is 6 1/2 inches in greatest carapace width. The wri ter in 1930 

reported from a study of 793 crabs caught in the commercial traps at Prince 

Rupert that only 111. of the females were of legal size*; whereas 731, of the 

males had attained ~.t least the minimum_ legal size. 

A study of 1035 post-1.a.rval crabs carried out during 1932 at Stanford 

University on material collected in the Creseent regf.on indicated that even 

larger percentage increases occur in the sn.aller crabs. The follC111'ing con• 

clusions were reached in that report:-

Inerease frcm ls1'to 2nd post-larval stage 
Inerease fran 2nd to 3rd post-1.a.rval stage 
Increase from 3rd to 4th post....larval stage 

This would seem to indicate, among other things I that for both males and 

fe:rœ.les there is a fairly s teady "decresse in percentage increase 11 at moulting 

throughout most of tbe life history of Cancer magister.,. 

* !.gg-bearing crabs are not legally, taken v.hatever their size. The 
fishennen take "egg..:.bearing" to include all crabs potentially 
capa.bl e o'f bearing e ggs rather than those doi'ng so when caught and 
hence they- throw back into the sea ALL FEMAIE C:lABS, 

# The first post-larval stage represents a crab abdlut 52 mn. in 
maximum width+ 



BU NO . III 

~ i~ouvrr G DA.TA 

n CO TT)_~ 
1SED FITTl Af 

UPON IC T Tt!E C TfA'RTS . 1s 13A.S.ED 

{,; 

No. of Average A.veralbe Size Average 6fo 
Size Range Crebs Size Inc ease Increa.se 

2 00 - 2.99 l 2 69 .69 25.6 
3.00-= 3.99 12 3,46 . 82 23 . 6 
4 00.,,. 4.99 21 4 50 .91 20 .. 2 
5a00 - 5,.99 9 5.49 1 .. 17 21 .. 1 
6. oo - 6.99 10 6 52 1.,23 18 9 
7 .. oo - 7 •.99 19 7 67 1.31 17 l 
8. oo .... 8.99 8 8 44 1.71 20 .3 
9.00 - 9.99 1.5 9 57 1.74 18.2 
10.00-10.99 12 10 60 1.81 17.1 
11.00-11.99 .5 11 • .51 1.89 16 4 
12.00-12.99 6 12 .43 1.82 14,6 
13.00-13.99 1 13 • .57 2.13 15.6 
1.5 .. 00-1.5. 99 1 1.5 . 82 1.23 12 ,5 

--------------------------------------------------------------------------_. 

TARLE r • IV 

rnw.E r1our.rrnr.. TA 

No. of verage verag-e Size Avera e % 
Size '!lange Crabs Size Increo.se Incre se 

3.00 - 3.99 11 3.64 77 21.2 
4.oo .,.. 4. 99 33 4. 46 .97 21.s 
5.00 - .5.99 20 5i47 1..15 21 0 
6.oo - 6.99 11 6.41 1.38 21 5 
7.00 - 7 .. 99 12 7.48 1 51 20.2 
8 QQ-:... 8.99 6 8.47 1.55 18.3 
9 00 - 9.99 3 9 • .51 1.77 18 6 
10.00-10.99 3 10. 36 1.47 14.2 
11.00-11. 99 3 11,7.5 1-. 41 12 .o 
12.00-12 . 99 2 12.23 1.06 8,7 

____ ...,.___ ---·--------------_.1------------------------------------------

All measurements are widths before moulting 
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Loss of Appendages With ) oulti ng in Capti vi V 

The followi ng table bri.efly ind ica tes the appendage loss wi th moul ti ng 

in eaptivity as already described The value _of this information is admittedly 

doubtful since soma of the ex:p3rlmental conditions were not as v.ould be found 

in nature. 

TA.BLE NO. V 

.APPENDAGE r.oss IN ]110ULTING 

MA.LES 

Total No . of 

nMAL'ES 

Total No. of 
erabs* crabs 

Legs mi ssing before moul ting 74 86 87 7.5 

Legs tt after lt 173 102 105 85 

Chelae lt before tt 8 86 7 75 

Chelae If after "' 21 102 7 87 

Total.appendages·miss. after 194 102 112 87 

Total · " tt before 82 86 94 75 

Perfect before moulting # 4.5 86 35 75 

Perfect lt lt 34 86 35 8.5 

Perfect 11' and after 28 86 31 75 

. * This means the to te. l numb er of c rabs on lllb.i ch a :i;arti eu lar part of this 
table is based. Unfortunately more reoor·ds were available for- some 
observations than for others . 

# This refera to a "perfeottt condition wi th respect to appendages. A 
perfect crab here is one with all its am.bulatory legs and ohelae . 
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TEE TIME OF MOULTING 

Evidence that moulting occurs frora the latter part of N..ay and on 

into ~ugust has been given herein . Other evidence vmich bears this out is 

furnished by the fact th~t approximately 8000 case-off exoskeletons of this 

species were picked up on the shores of oundary Bay between April and July. 

The abundance showed consid.erable variation. In April they were relatively 

scarce whereas in June they ':'are very abundant., By July they seemed to be 

more scarce than previously so that the height of the moulting season was 

judged to have p:tssed by that time. An indication of the sex of these cast­

off exoskeletons i s given in the followi ng table. 

TABLE VI 

S"BX ffi OPQ-qTJONS IJ\T C AST-0FF 'EXOSK"f!:LE'ItHi 

MONTH MALES F ru.ES 
No 1- No 1· 

April 80 4.5,. .5 96 "54 .5 
/ 

May .549 47.3 602 .52.3 

J"une 903 49 . 2 934 .50 .. s 

OffiERVA'T'IONS ON THE REGEITTBATION OF LCST APPEND r:.ES 

The following are the r egeneration observations made d uring this experi­

ment . Since no attempt 1s being ma.de to draw conclusions from this part of the 

material it is merely being given in as brief a form e.s possible . 
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(1) No . 122 , Male , July 4"'*• A "bulb" of 1. 13 en . ( 2nd last right leg) 

beeame a leg of .5 20 en. ~ (The mate was 8 34 en-. before moulting 

and 7. 49 en. afterward 

(2) No . 122 , Male , July 4. Two "bulbsl hefore moulting became walking legs 

of 6. 11 en. and 9. 19 en . Width of erab 7. 70 (before) and 9. 19 en . (after) . 

(3) No~ 6.5 , ma.le , width 10 72 and 12.6.5 en. Two bulbs before moulting beeame 

legs of 7. 7.5 anél 6 . 82 en. length. 

(4) No. 32 , Jüly 14 , ~fale , width 12 . 84 and 14. 08 . A bulb for the left chela 

becarne a claw ~f .5 -. 7 en. Another formed the seeond- 1.ast walking leg on 

the left side. The latter 'tas 6 7 en. in length . The chela bulb was 1 . 23 

en. long and the leg one 1 .12 en . Bath regenerated append_ages , as usual , 

were less robust than t iie normal unregenerated ones or the ones which, 

presumably , had moulted once more et least following the regeneration 

(partial) of the appendage . 

(.5) No . 43 , June 18 , width 12 98 and 1,5 . 02 en. A bulb before moulting beeame 

a chela 7. 8 en. long. 

(6) No . 11.5 , J uly 4 , fernale , width 7.36 and -8 81 . A bulb became a leg .5 76 

en. long .. 

'(7) No . 121, J t1;lY 4 , female , width 8. 02 and 9. 39 . A bulb before moulti ng 

became a 4 48 en. right ehela . 

(8) No . 42 , June 18 , female , width 11 .. 78 and 13 . 00 . A bulb before beeame a 

ehela 6. 76 en. long. 

(9) No. 30 1 July 13 , width 10. 22 and 11 . 30. A small bulb beeame a 5. 66 en. 

chela . 

~ Date of moulting . ,jq,;* from base f eoxa. 
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A OR?lALITI11S I }~OULTJ:NG 

1 

(1) No . l89J July 11 , ma.le . The rigpt third maxilliped hardened normal~y 

but the left one showed no sign of hardening up to the time of liberation 

several days after moulting. 

(2) No . 127, male , July 4. The large mid-lateral spine after moulting as 

well as before moulting was very noticeably anterior to the one on the 

other side. 

(3) No. 45, male , July 18 . This crab had a ·j)unctured carapace before moult­

ing which, though snaller, as present in the new one The region about 

the opening was of a whitish colour . 

(4) No. 1, May 27, female . This crab, v1hich moulted on Hay 27 , was very 

active following that event . By l·!arch 30 i t v.-as very considerably 

~ hardened , and on June 9 i t was ha.rd above and only slightly soft beneath. 

By the latter date many small bernacles had already formed on the carapace . 

(5) No. 206 , female, June 15 . The third maxillipeds hardened in bent orm.. 

(6) No. 2, female , May 30 . eddish brown before moulting and a darker greenish-

brown after ards. A hole in the carapace before moulting was still present 

afterwards, though smaller 

(7) No . 89, male , width 10 . 51. 'Ihe old exoskeleton we.s adorned wi th some large 

barnacl~s . The inside of the c~rapace was darkened beneath the barnacles 

and their exact position could be determined fran within. The barnaele 

marks were visible on the exterior of the new exoskeleton. 

(8) No . 25 , male , June W. This crab was badly deformed during moulting and 

did not survive . 

(9) No. 60, male, June 24 . This crab was considerably defonned during moulting 

but lived. It was liberated in this condition. 
~ This case is not , of course, an abnormal one . · Included here by mistake . 
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SDMMA1W AN'!') CO crnsro ~s 

(1) Moulting crabs were found buried in the sand at Wh.iterock , 13 . C. on May 

6, 1932, and were thereafter secured in abundance~ 

( 2) 'Three hundred and eleven crabs moulted in captivity and two hundred and 

twenty-four of these furnished accurate measurements f or the study of growth . 

( 3) A long period of preparation precedes the act uel e:rœrgence from the old 

exoskeleton. The period of actuel hel.plessness ani lack of adequate pro,,.. 

tect i on is very brief 

( 4) Crabs are sluggish before moulting and active afterwards . 

(5) Crabs do not necessarily float if renx:,ved frcm the water immediately fol­

lowing moult i hg . (No previous mention of this has been made in the paper 

Prof . peneer in his bulletin on the Commercial Crab , Cancer msgister Dana , 

i n Claquet Sound , Vancouver I sland, says tha t they do flœt . 

ê6) The size increase which .occurs at the time of moulting is a very rapid 

one and mainly takes place within a few minutes . Whether or not water is 

taken in to fill up the greater internal capaci ty of t he new exoskeleton is 

not known to the writer but an experiment to find this out is planned for 

the coming season. 

( 7 ) Absolute width increase in cr abs of this species becomes rapidl y greater 

up to a certain point and then becomes just as rapidly less I n the case 

of the females this point is r eached at nine to ten. centimeters in width 

and with the males it is reached somewhat later In a ddition to this it 

is possible that the older crabs do not necessarily moult yearly in which 

case growth must be very greatly reduced in the largest individuels . Vary 

young crabs are known to moult saveral times per yeé1r so that the absolute 

growthe ~t a& early ages may be aven grea~er than the enclosed chart would 

seem to indicate . 
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(8) The percentage size increase at moulting shows a falling off throughout 

the known life-history rut shows a less repid decrease in the case of the 

males than with the females. This would seem to be in accord with the fact 

that the females of the species do not reach as great a size as do the males . 

Individuals of about 52 mm. width increase nearly 401. at a moulting (and 
1 

there may be several moultings per year at such early stages) wherea s female 

crabs of 12-13 en . have been found to inerease only about 91. . 

(9) Crabs used in the present experiment were found to hava fewer legs and 

chelae after ards than they had before . This would seem to have been due 

to experimental condit i ons . 

(10) Legs and chelae were found to become more than half regenerated at a single 

moult and were believed to have been completely regenerated wi"th two · moul ts 

(11) llfue evidence dafinitaly shows that moulting occurs at least fran !a.y ùntil 

August and the peak would seem to be reached in the latter part of ~~Y or 

in aarly .Tune. 

(12) Sex proportions in the exoskeletons washed up on the shore was found to be 

almost fifty of one sexto fifty of the other. This closely approrlmetés 

the proportions found in the live crabs procured during the swnmer with the 

exception of those counted in fishermen's traps . ( he writer thinks that 

there may be a segregation of the sexes on the basis of water depth . This 

would not affect the proportions as washed up on the shore . ) 

(13 Several moulting abnormalities were noted An opening in the exoskeleton 

sœnetimes was carried over with moulting , the animal being bardy enough to 

survive despite thi~ disadvantage . 

(14) Apparently an exoskaletons becanes bard in about two weeks. It is possible 

that this might be even more rapid in nature w ere food would be more 
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readily available . (Fishermen bave adnûtted sometimes keeping orabs 

in the soft oondi tion for somet ime when they are scarce expeoting to sell 

them when they get hard . pparently they a o net get hard be fore the 

fishermen lose patience t They apparently do not feed them. ( It is net , 

of course, a general practice to keep soft- shelled orabs) . 
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