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" A Preliminary Inquiry into the Coniitions Cemtrolling the Shrimp
Industry in Rritish Golumbias

INTRODUOTION

Although 1t is ususlly one of the mimor fishing industries, shrimp fish-
ing is cerried on in grester or less degree all over the world, North imerica
is not on excertion to this mile snd in various mrts of iho Tnited States this
fishery brings in meny Mroe- of dollars per snmum, For instance in 1916
Louisiana alons produeed 23,160,586 pounds of shrimps, Nor is the Pacific Coast
shrimp fishery a negligible quantity, for the statisties fssued by the United
States Buresu of Fisheries in 1925 valued the Celifornisn trade at §146,025, and
in 1926 gave the value of the Alaskan fiashery st 195,828, Only between Cali-
fornia and Alaska do the shrimps seem to be less valuable far in 1925 the velue
of the fishary in !hlhilgjln wes £5,363 and in Pritish Columbia $16,035.

One of the main rensons for this being the case ia the fact that the
Californien ‘ahrimpe umt all belong to the genus Cramgom, fully 90 parcent
being Crangon franciseorum. These are shallow water forms, so that thelr habite
are easily cbeerved amd the fishing is a fairly simple mtter, In Weshington and
British Columbia, on the other hand, the ehwimps sre all comparatively deep sea
forms, very few being taken in less than 12 fathomse In 1899, Rathbun, in his
‘review of fisheriss of Ssshington smd British Colurbis said, *Shrimps and prawns
of pood qmuty' seem to be plemtiful, but they are mot mueh fished for, and uﬂh
information regarding them could be oMained, The habite of these fomms are sueh
8s to place them generally outaide the range of ohservation, so that flshermen
- may be scarcely aware of their presence, when an u\%ﬁ sesrch .am'n disclose them
- in ebundante.” Very little has been added to this statement, so that the habits

of ﬂn shrimps has remalned a matter for uvintimuem. in invostigntion was



accomiingly stzrted about June 1, 1927, intended to cover such matters as the
times of mating end oviposition and the embryology of the shrimps topether with
a atudy of their rate of growth and foo! reqmuirerents, Obviously the work of one
sumer must negessarily bde of & preliminary nature,

As 1%t 18 proposed to publish & separate ppé on the olassification,
food, and fishing metheis it is only necessary to summerize the main points, The
work on limiting factors is an essentiul prelimimmry %o a atudy of the life history
of the shrimps and so to an expension of the whole shrimp flshery, OComsequently
a founintion was laid dowm for experimontal rescarch along this line, but more
investisation will have to be carried out on a groater number of. forms bafore the
results een be considered definite. It seems advisable, howaver, to deal with
these experiments in some detail in the preseont report.

The work here recorded was sarried out at the Riologieal Station, Naneimo
during the summer of 1927, Thenks are duas to the Piologicsal Rosrd for yroviding
facilities for the m'and to the Mirector, Nr, W,A, Clemens for his porsonal
help and advice,

History of the Infustyy.

Shrimps and prawns wers first mentionsd in the Fisheries Statistics for
Pritish Columbia in 1899, At that time they were valued at 15000, and they have
more or less steadily inerecsed in value since then, As far as oon be asgertained
thoy seem to have been obtained for the most part in the neishbourhood of Van~
couver and Vietoris. This, of course, is only what might de expected, ss these
were the two largest markots. Spesmodic attempts have been made o fish farther
afield, dut, as long as the present methods of fishing and handling continue,
difficulties of transportation make it impossidble to go more thanm & fow hours



journay from the nearest market. Iuring the last few yenrs a mumber of shrimps
have been tuku W'Mmo Rupert. These are umdly shelled and shipped in
five pound onns m-:i-@n-muu. imtd‘ them beinz sent to snttl.o,.u are
the shrimps from Alasks, Thus little by little the fishery has grown and 1t is
possible that the 1925 value of §16,035 miy be approeisily imoressed within the
noxt few yoarse | ; .

The principal eompstition in this undustry c-'u'rru the United =tates
in the form of eamned nhrl@n. or picked girimp meat shipped under refrigerstion.
These have two adventepes, Tirstly the housewife finds thﬁ easier to use, saving
her trouble in shelling, and secondly they can be shipped for considersbls dis-
tances, Thus, nlthough the cost of these rrepered shrimps is much bigper, having
the added cost of labour, trensportation fram the nited States, and duty, they
yet find a readler market than the fresh article, even though the latter, 1ike all
freah products, may have a much better flavour, ‘

The remedy for this, granted a suffieient supply ofi ghrimps, is eivtomly
“the starting of a shrimp caaning industry in Sritish Columbia, Trus & little more
care in the mqwig of tha sheimps then s mow used would probably ennble them
to e shipped re_r'nﬁah grester distances, but even 80 there are d17flculties of
transportation in the heandling of fresh shrimps which meke it aven mors desl rable
to start canneries at plages where shrimps mey be found but markets are distans,
It is possible that the salmen éamrtn. which m‘l'tmﬂ idle for several months
of the ysar, might well be converted to cen (dmflu their slack senson) the shrimps
which are present the year round. Of courss, there may be unforseen objections to
this {dea, and omﬂtnly Miu is wrong whan the Jemes Bmeon Co. of Prince
Rupert, the oaly'om to attempt anything of this sort, send their rmroduct to
Seattle whence they may be re-imported into Pritieh Colwbia. Tt would thus appear
that the oparation 6f cnmeries would be one of the best hepes for the industry,



and st losst merits aosalaieapin:
One shrimp, however, would be wasted by belug camed. This is Fan Pandalus
m conmonly known as & “prawn, nu my resch & size ot nine or tem
 inshes 1n length, possibly mote, yot the flavour, es all agres who have tasted
them h better thnn that of uo soeller forms, 4 fow falr sized specimens are
. obtained in the ordinary shrimp trawls, ‘Wit to obieln the larsest inmiividusls
1% is nesessnry to trap in st least 75 fathoms, It is ouly within the lest year
or two that a few emterprising fishermen heve attempted this, At mresemt they are
nearly all sold io the Chinsse who un willing %o wwdl but they deserve to
be put om the ordinary merket and to fetch the speeisl price paid for luxuries.
This ean qﬁy be done suseessfully by giving them more careful handling and more
rapié ti&upomt_lpl than is dsne at present. |

Nearly a1l the shrimp nm-g is done ms~. 1ight beam trawl from a
udlmrbut.‘u-nhthreunuywnnuna!mtmm-tnvl is
hauled by hant, As stated above a little fishing for the very deep water fuorms
has hul tried with %nn within m_hu few years, but pny on & very small
scale. ' _

The shrimps are wnn.jr cooked on the fishing buu as soon after eatch-
1ng as Mbhp After bolling in brine they are dipped in oold weter, spresd
out in flat trays to cool, snd then packed im loees A few shrimps are sold, alive,
to the Chiness.



Slansifisstion

Your epecies of shriups are fished commercislly in the nelghbourhood

; of Vancouver and Victoria, Tt Ims not yeot been ascertainsd what species are
taken near Prinece Wupert but judging by desecriptions they are the same forms,

All four species belong to the gems, Pandalus so that further south, neer San
Franelseo, they would all be eslled “prewns®, Nere, however, the $three mmaller
species, mm Aanne, Pamdalus hypsinotus end Pandslus boreelis are
commonly referrsd to as "shrimps® ané omly the verr large form, Fandalus
platycerocs is called a “prawn", One other speecies Pandalopsis dispar, is
occasionally taken in heuls of Pandslus boreslis which it resembles superficielly.
Of all these forms Pondalus danse lives in the shallowest wmter, and therefore is
most oasily obtained, Unfortunately the supply of these nesr Vamcouver is
diminishing and the fishermen are being driven to trewl in desper water in seareh
of the other epacies. |

Zood

A numbar of stomnchs of ench of the four main species of Pandealus were
Sake frén tine 6 Sdme mnd \oir comvents toted carefully. Thers are, of sours,
slight differences between the food of oms species and mnother, but in generel
it mey be sald that all the forms are essentially bottom feeders, They evidently
use a groat deal of dlscoriminstion in thelr choloe of food as the diet was almost
entirely restricted to worms and nuun- orustages, HMolluacs snd vegotable .
mattor were only found in very smsll quantities that might have been picked up
accidentally with the nstural food, There were only two exceptions to this when
the stomach was found pecked full of algne, inﬁnuba.r‘ddautha ather
groen. Oenarally them, the plankton has mo direst offect upon the shrimps, snd
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thay mldnm].thotémn from one m«touotmnmwcbutn in
search of rnatm.

When the lmianﬂn wis started about m 1, l’ﬂ 1% vas {ntended
to begin by obtatnine m or the wim rmln. nung ih lm. ut e
thus studying the larval stapges. mmy t‘tm m thatb June 1
all mm.mmumm-»u of the larval staos vere comploteds Some
attempts wore udo to obtain lmu by towing, m nlv onﬁ of tlau. e haul
taken st night one June 1 nu at all successfuly

This M or th- m. thn. !ua h bo a\mama uﬁl the uﬂu
of 1928 when 1t is hoved w roun it at the Mcluinl Mu unﬂu- cond-— o
tons shown %0 bs muitable by expertents orrrisd art durine 197, Meantine
mn&rtu ware mede luoag the fighermen md notes made of thur Mum.‘ 7
'WMI“MM#. msmmmumnmhhMthh :
specles spawn in vm mm water, and ‘rmuiy divide nﬂ a8 ﬂuy gm oMn
into deop and le ‘m m. Tw: of tha ﬁmmu .weld ln trapping ‘Ih'
 large, Pandslus platycarcs, moma seelng some of the berriad fonales, wileh
ordinarily live nt a depth d‘ about 100 tatnlu. u mu wa water just at
the time when m egms were h“m

m«u mmr of 1927 munum wmam werc mode,
Those were alwoyas taken ot the sam e pho- -ma as vuo & range of aize ds )ouiuo :

was obtained. mmnmmm-ato mamm zathotm.m“ eal—-
lections will be gontim throughout the mnw. !i s mnd %o moasure thtn

specimens oarefully auins the nﬁ_ue 91'('1928' anét 1@}1 hoped, in this way, '0
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divide them up imto year groups, and determine the rete of growth, st loast up
to the time of meturdty. ’

tors L 1 st on

With a viaw to breoding the larvee end studying ih. vn;dm habite of
the shrimps during the summer of 1"'. it was felt advisable to wake a preliminary
attempt to keoep some in nrﬂvlty auﬂug the sm of 1927, » fow notes had
been made on the temperature end salinity of the Mw in which the shrimps were
found. As the temperature wes alwys considersbly lower than that pumped out of
Departure Bay asar the Station and rusning in tﬁ» salt water thp- of the laboratery,
apraratus was constructed to eool the selt water before it ran into the aquarie.
About forty feet of covper pipe was solled snd placed in a wooden bex in sueh a way
that the structure could be filled with ice. This wooden bex wes then placed in
ancther and the spaas betwsen packed with sawiusts The water, aftor pmasing
through this coll ves cooled from about 20°C. 6 about 12°C, & tempsmature ot which
the shrimps should have mné. hed tempersture been the min limiting faotors Tt
was then led by a mmn of siphons through aquaria indc' out of battery jave., As :
& mattor of fact latu expsriments uuua to lha ﬁa‘t tmmn has very um.
direct effeet thoush, in combination dﬁx other fastors, it mey have a very bg
indirect bearing on the vitality of the shrimps. ‘

A nusber of shvixps, all Pendslus dense wers brought over from Murrard
inlet, being hptu the way in s glass battery ju-nau.of eos water which was
standing in ce, ALl these shrimps arrived 14 g soldivon ent were Lmidiately
placed in the .qm- jars, However they became pumn comstose, within
twelve hours seversl were dead and within ﬁhw hours mone wers alive. The
same doy it was dseoversd thet mmell speeimens of Pandslus dense, and Pngelus



,Mumhg qun 3‘5 am. o 5.5 ame in length «mxdbo cbtainad in
Departure Pay in aruuam qummh- for .xpmnum parposes, 4 series of
experiments were mmem to digeover wiether sopper poisoning might
have been iho cause of death in the ebove case, due to mnlm the salt water
through a copper pipe in the cooler, The intuﬂnw of thna ahrimps also
made 1t possidle to try out the effeets of temporature, salinity end lisht.

of &

wide Mhod quart 3”}. vere used with 650 u. of sea water placed in
each, In enoh onse there was & ua@gu jer heving no gopper but otherwise kept
under the same M1xm. Thin sheet copper was used ‘eut into pleces of VAry-
ing aress. Only mh*“tool‘. m ‘ot hand to out up this copver so that the
mm&- ot the copper ctvu are only aprroximstes The resalts, however, sve
 conclusive emoush to bs worth noung. In two cases all shrimps both those with
sopper and those without, died within e short perfod. fHere som other factor we
obvicusly at ca& nd ﬁo remilts wers disw #as worthless. In the first
cxptunnt tore were two nhm- h each jar. In sll other experiments there
were three shrimps sversging a5 om, to $e5 om, long in eamch Ju. Three jars were
run through =t a time, two mmwwmr md one control, These were placed
in a kerosene oil enn puloa ‘nmu, ﬂth uvdﬁn. end with & 114, In this way the
temperature and 1ight sonditions wers knpt censtant and el im the jare. Then
 necessary 8 ﬁulz ‘z}t@ of iu ng Mrdum into the tin with the jars to lower
the tempersturs, Toth Do dmo and Po m oS Wers una bt there seened te be
no diffevences in their mauai-



z:/zmxlslltu. o, 26 hrs.

4 pleces 1/2 tn, sqe u'c. S TR
2 pleves 1/2 tn, 84 4 " 16%C, ‘ | © 16 hw, ' ,
1 pleee 1/2 in, lq. ; M’Oc S v‘ul./lhh—l.'ohr.

1 ploes 1/4 dn, 83 T O | ) 15 3/2 wr,

It my be mM that in the first owrtlnt mro thare wes tho most
copper the dm.m*m wu wu. Here, the temperature m lowest ma in mml.
t e higher the t.mm the quicker the copper ;pmni to mat. In all m.
the shrimps in the cmrol Jars were alivo ud hnlﬁy nt tht and of the c:.pu't- ‘
ment, It is clenr, thntaﬂ. that the onpgn has a wmu toxie crroct. and the
water aooling apparetus wul be discarded in future, '

foot of

In sneh of theso expsriments the shrimp was plaged in a benker containing
sea waters This stood {n & large dish of fnu’h.'inié. to which meall quantities
of bollinz utwim at!m from time to time. The rise in &wpomtm wES &
little unoven, tending t§ be quicker at the bém but 1% avernged about 0.15’6;
to 0.2°C, per luﬂh. -'ﬁu'nidr was stirred &mﬁy toﬁup the W
uniform mmt; i intervale of five minutes or leos the temparature was
- noted and uhony mlur -ymau ahaubythootﬂnnc Pravious 1o experi-
ment the animnls were un held in hru battetr Jan in the ;mwry 8t & tu—
perature of wc. io 210, tt moy be m.&. ia pndlg. thet the shrimps Iuma
porﬁonr heaxthy h the lsboratory in -tu up h 22°0, as lenc as this wader was .
kept running feirly midls. This in cplu of the fact that Sehmitt (1921) says of
tn.mm in 4an Froneiseo Ney *mmdmmtakunatmumu ;!



exceoding 12,2°C," and ;'um near Vencouver and Neparture Py they wore found at
temperetures mnging from 7.7°C, $0.15°C. The symptems shown by the sarimps
vers the same in mih 0ase, ﬂgct 10« of equilivrium and » tendoncy to lie on the
side, then repid but irregular vespiration and convulaive iwgutn. Death was &
preceded bty a mlhr Ju-ﬁ t_i-bltu in all the Mn@u and slow resplration.
Finally all movements including thet of ltho th& ‘goased togethers The
temperatures at nun thon various symptoms ware apparent ware noted in each omse.
In experinents 1, 2, 3 8nd 4 Ps danse wes used smi in oxperinest 5 Do platyoeros,
A1l temperatures are recordod in degrees ultw.. ‘
” ook Sde-$0 %

Beginning of experiment ‘ , CESIRE e 2° 21.5%  21.5°
Loss of equilibriunm ’ 2045 235 23,5 245 23 '
Rapid irvegular rospiration and comvalsions 23 25 2595 25.75 25
Trebling of appemispes. /95 e85 2725 T 2675
Rnymf fon and all m ceaaos 2645 }!6.’7:! 275 27 27

It will thus be meen thet the behaviour of the shvimps in response to high
temperaturcs was remarisbtly constant, and that the two speeies used behaved in an
alucst identical mamer. '

These experiments werve performed in a siniler vay %o those on high tes-
pernture exoept that the bosker conteining the shrimp was placed in & dish of foed
water, oracked lce or {06 and selt. The drep in tmﬁn aversged 0.2°0, to |
1043°Ce por minute although 1% wes muoh more vapid e% the beginming ¥hen at the ends
The symptoms M&duﬁ vnmdfmnthenm«dby high temperature in that

thers was no mloﬂ of Papid respiration end convulsive movements, Instead the

rsnuuﬁnw becane m .u more aslow and tm: until it ceased alto-
gether.



A% the end mﬁmmmu slov thit It was hard %o say just whem 1t ceased
altogether, Wt&‘m.mtuMi:v&rtwumrm ’
Wlﬁmtowu As btrerotha rsmmmwmw
mmm-um:mwutnmmaq-mm;om
us.s«-.taxem. mamdmnluumuulm As before all.
matmommum cmuu«

alf s i R A Y
Beginning of "xperiment - 20° 17° 200 . 20°

Loss of qumm-ff | T N W e
kun M to m ' 0* =J5° | e ! 0.75"

Other sppondages canaa m P g R 0s5°

It Wil be nm'oa th-t the temperetures .s" which respimtion ceasved
yaried mumbly r» the urrm-.u umam m. m. were uuumbly
lower than that which eny m would meet mn ntml conditionss Hence low '
temporatures can hove it nm. effoct on their a;nﬂhﬁm

MM?@MM:mudnuadtuuupuut& One of
thamlmm.tho unn!mpcm-l bl ack cutside but md no 114,
mmm-umuu. snd had a 113 dn plhhdbhn. These thres jars
‘,.-mplludhttubmnhm‘temin. hmnammntchau
m:an—nmntammmmunm mwco-l?’ﬂ- The
vhhtabmhﬂumlmhmm.ftmstauonuthatumhbm
-uusst for the paiorprt % the day. saeh of the jars contalned ome litre
of sea water, mﬁinmmmﬂu hours. Three shrimps were placed in



eagh jar and equel amounts of food (m\'; nvo!‘) wns given each time the water
was changed. Om&emne that the shrimpe live ut e depth of at least twelve
fathoms and frequently mro 1% seemsd probable thet light would have an injurious
effoct. When the exporiment was first started 1% appesred as though this oxpecta-
tion was about te be muudnptho MmWhWMQmom ;
attempt to avold the divect reys, After n few hours howaver, they seemed %0 becone
esccustamed to the conditions and from them on thrived eguelly well in lipht and
dark jers, though they were slightly more active in the sunlight,

Both Pandalus dsnme ant Pandalus platyceros were used but there was no
peroeptible difference on the results, This experiment was carried out twice, each
tine covering . poi-lea of seversal ‘an'r-. It 18 possible that Af 1t was extended to
aove: sevarel wesks the light might have an injurious sffset by promoting a growth
of diatoms, 85 was found to be the case in iqiing wWth lobeters. It seems fairly
evident, however, that light 1;' not quickly hamful to the vitality of the shrimpse

Effect of Salinity

Yor this experiment seven 1/2 gallon scelers were used each with ome litre
of ses water, These weve all placed in & tud which contalned ice end water so
thot sll jave wero kept at the same temperature. Ome of the sealers conteined
g0a water as it came from the tap im the laboratory, This water was tested for
Biorine por Titbe: "mo two of the seaders distilled &2?3.‘:‘222.. % lessen the
emount ofM‘Mﬁ_ﬂmﬂma mnmm these were egmin analyzed, The
remsining four jers had verying quantities of sodium chlorids added end the amount
of awtm‘m-um vas celeuluteds The mumber of grems of ohlarise per litre
is only given to. the noarest tenth, Tn the runw m-mnrotak-'
straight from tanka in the hbminry end placed in $he jers in which they were



Wtoﬂay mmmmuomm.mm__g_g,m
two Pendalus pletyeeros, The 1%&)} wator is that dealt with in Columm 3.

Orems of 01, per 1itpe _ s SR T TR U R
Average length of life in hours i W) M 0.8 1.3

Those shyinps in the jars containing respectively 16.1 and 19 srems of
chlorine por 1litre wers still alive thirty-six hours after the begiming of ih
experimont,

In the second oxperiment tho shrimps wore greduslly moved through water
of verying salinity %o that in which they were destined to remain, This was done
t0 lessen the shock caused by teking a shrinmp frowm water of ome aslinity end
plunging it stesight into weter of graster or lasa salinity. As befors four shrimps,
two of ouach specias ware placed in emch fare. The laboratory ses water iz thet
deslt with n Colum 3, ’

Orams of Ol, per litre 13 11 14,3 173 20.3 23 2643
Average lengzth of 1life in hours. 1.7 5.8 925 17.5 25.6 6.2 1o9

Tvidently it was the sctusl saliaity of the wetar and not the shoek shiech
emised shrimps in the wator of extremely high ar low salinity to dle within a few
hours, = It my be noticed, elso, that the shrimps 443 mot 1ive as well in the javs
containing 13 to 143 grms of Cl, por litre as they 4dild in those having & slightly
highor salinity, This agrecs with Sehmitt?s ebservetions on Pandslus gemee in Sen
¥ranoiseo Bay (1921) for he says, *No speoimen was takem x x x im a salinity loss
than 25,7" and this salinity would be about 14.22 gr, of Cl, por litwe, Turther
1t mey be said thet, althoush small specimens of both Pendalus danae and Pendalus
Platyceros were fount in Departure Pay in water having only 12,96 @me of Ol per
litre thay were never found in commsrolal quantities or of very great size in water
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of less then 14,28 gm., por litre. The more rapid death of the shrimps In jars
of medium salinity in the secon! experiment than in the first may be explained
by the faet that the tamperature was about 50 higher in the latter then 1t wes

in the former ocases

STMURY A1 _ONGLISTONS
1. mmofﬂu;wug

Shrimps have been eaught in Aritish Oolumbia, at lanst since 1899, nearly
all nesy Vancouver snd Vietorie and s few near Prince Mupert. The rrineipal
upﬂ;nu in the industry is in the form of cenned shrimps or ploked shrimp
meat imported from the United States. The remedy for this sppears 1o be the
starting of shrimp conperies in British Columbia, Pendelus platyeeros, commonly
hcn:n the 'M". is mentioned es one erimp uﬂw of specisl attention.
This shrimp is diffieult to cateh, but o Saliseey. sbrih St Sroumle.

2. Methols of Pishine ond fWamlMag

Nearly ell the fishing umua-nmmtnnrrua-nm
bost. The larger Pendalus platyceros are emucht in treps at n depth of st least
75 fathomse m)‘-ahﬂlpo;an usually cooked ms mcﬂw gatehing as possible,
though s fow are sold elive 0 the Ohinesss

3« Slassificstion ok i
Your speeiss are fishod eommeraially near Vencouver sud Vidtoria, nsmely
Pentelus danse, Pendelus hypeinotis, Pandslns borsalls end Pamlelus platyceros.

‘4 Food ,
811 four spesies of commercial shrimps are essentially bottom feeders, the
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di6t belng almost entirely vestricted to worms ani smell Crustacess

5. Zarly stages

A1 larvel Vn’m’;u eing passed by June 1 when the 1nvestigation wes
started, they ocould néi be gmt&orod during the summer of 1927. It is hoped
to miks another attmpt in the spring of 1928 to keep the ovigerous females and
relse the larvae, Moanwhile inquiries weve made mongst the fishermen, and
notes made of thelr somewhat scanty observat lons.

6o fate of Growth

Colleetions of Pendalus danse wre being made throughout the year 1927-28,
It is hoped, by messuring ﬁn“ to cbtein some idea of the rate of growth, at
least up to the time of _utuﬂw.

7. Copper Potsonins,
It was found thot very small quentitiss of metallio eopper in the agquarium
conteining shrimps wers sufficient to ki1l them within e few houve.

Shrimps kept in water which was gradually batid died with characteristic
symptoms at e temperature mxrtu from éé-!‘c. t0 27.5°C, The temperature at whioh
esch of the symptoms mppeared was also fairly constent for the different indivi-
duals in both syecles studled. gl

9. Effect of omperature

Shrimps kept in water which was gredually cooled dled, as evidenced by
lack of movement in the u.phogm.thtto. at temperatures varying from -35°C, to
.75°C, Tt appesrs thet low tmnméa san have but 1{ttle ffect on the dls-

tridbution of the shrimpa.



. 10, ®er of ta
%ﬂnm nm ‘kept 4n Jnrs that were wlm'd blacx with & blsck 144,
painted black but without a ua and nnpdlhd They seemed to thrive oqually

well in emch during the few days for which the »uprtuntp were conductede

1. Effeot of salinity

Shreimps were kept in helf gallon sealers containing water of various and
known selinities, They appeared to be heelthiest in water containing 13 gm. to
2043 gn. of 0l mer litre, This cerresponded with the selinity of the water in

vhich the larpest shrimps wore found netural ly in greatest numbers,
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