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sevariwms. This is the result of 2

interest in the keeping of

number of different things%afor example

ilowing construction of sturdy zli-glass tanks with

[

that could contaminate salt water, Juprovenents in airx punps(’ and
filters, the production of hipgh guality artificial salt water mixzes,
and, of course, the advent of chearn rapid jet
agrarists access to’specinens.

collecting stations, wholesalers and transhipwpers has spruns up to main-

by

tain a steady supply of

This network is at best only

it causes prices to bte high, and variecty and guality of specimens to bLe
low. Tt is for these reasons that T wish to devalon 2 1 1o raise in
captivity as many as possitle of

crustaceans. opefully lowering wprices, increasing the quantity and

i1l this tiwme wery little published researcit has been avail-
able concerning teeminues for the successful rearing of larval crusta-—

cea. 'ost of the informaticn that does exist is tied to crustaces which

65 heen done




2
{(Tomarus americanus)”, and with

species have had their growth

no efforts were made to raise these layvae to aduli~

nood under trolle: tions. Amomngz these are studies of Trachyvaran
1 L g 2 159
megalopa’, larvee of decanpod crustacaa, and larval stomatovods

lot:ster larvae of the tatal coast, Pouth

\ .7 " - O . . B .

Africe’. Teports of attepts to raise the more exctic and less 'practi-

cal' species of marine crustacea including ali those which T hope to
7 a

tryf\ . g. Tarleguin wictal’, Tanded coral shrinp

(Cteropus hispidus), Tave shrimp (Jteropus sp.), Tleaner shrimp, Anenome

1ese last nave Deen unsuccessfully

. . . o . . -
tried many times in the past” - are almost nor—existent. T Lhiave a verbal
communication with T'r., I, Teese of the 1

.

Zoology that he successfully raised at lcast one species of local hemnit
. . ) s ~ - s s ), .
crabk at hLis lah facilities on Zoconut Zsland (7MY, Tis tecnique whicl
ke Dreifly outlined to me consisted of feeding newly hatched Brine

water, use of antibiotics and separation of

larva into individnal contziners {this last becauvss he was

collect molted exoskeletons at each stage of development).

fver the last twe and one half wvears I have tried ren

vaise larvae of the Uarleauizn shrimp {yucnocersa

a particular favorite of tine, and as well, is r cne of the wost

v¢ successfully reared to adulthood. Tt

is rare in the natural environment, haes a liwmited range, and sells for a
high nprice when it is available in acuariws stores. (v [irst efforts at



vaising these larvae were made using one gallon glass jars ond feeding
freshly hatched live brine shrimp. The results were dissawointing, with
2o larvae suviviuag beyond ten davs flactually there wes about ninety ver—
cent survival for the first four or five days and after that a fairly

exponential mortality rate). T

literature which was fouwné to be lacking in any relevan

et
not only for 'ymenocera, but for all other nou-cdible crustacea I could

st

"y 4 o T ey o 3o g «w 1n 3\ T i 1 ¥ - 3
which might have similar larvae. Bid Trowle, who at that tine

vided me with a culture of

second attempt was made using

added regsularly, lhowever the results were much the sawe as 1in the first
trial, with the last larvae dying after about texn to twelve days. Tor a

third try I moved Jown to the Taikiki Aguarium and set up four shallow
tulis each tolding three to four gallons of water. "ater .zovement was

0of air across the surface of the water, and new water

was added every three days. Cfeveral conbinations of food were provided
. i prp . 2. s s . P p M
in the different tuus% i.e. brine shrimp, rotifers aud poaviopiankiton,

hytoplankten, aud rotifers and phytorlanktorn separately.

Concentrations were also varied for each of these combinations., Although

there wes some variation in mortality rates from tub to tub this did not

seem signif{jﬁ t and in norne of the tubs larvae survive more

tian fourteen davs.

Perhans before I continuze this saga of niy attempts to raise [Tarle-—
guin larvae some zenerael informetion akeout thew would Se helpful. The

L

adelt pair of shrimp wihich supplied wme with larvae were collected i=m

WD
2
]



about fifty feet of waoter off Lanai Lookont using SCMA. They were found

&

PR

1er under & rock eating a Linkis starfishi which slong with two or

]

three other starfish srecies including the ¢fowaycf—thorns are t

i
]
ey
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¢
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ion aguarium and throughout this time they reliably kept me supplied
with Jlarvee. Ivery nineteen to twenty two davs, on one cvening between

n

0:40 p.m. and 2:00 a.m., and regardless of

@]
L]
jos]
o]
Lo
o+
e
[e]
I
o]
b
o
8}
e
fso]

would become agitated and active, distinctively

[y

1L to the top of a rock and shake {ree in ome poweriul movement al

Ler young and at this

in other shrinp these eggs are carcefully cleaned and zserated by gentle
movement of the pleopocds. Tevelomment of the larvae within the eggs is
indicated by increasing translucence of the egzs and loss of their ori-
zinal brizht color.

The laorvas are about two to three willimeters at birth,

thev are stronz swimmers with large

in a dense group at the surface

2 A 1

larvae released varied considerably, {ron two red uwp to a thousand

hough the larvae are transliucent at hirth they soon develop snall

areas of »igmentation. Under a wmicroscope it can i

¢ seen that the
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-
.
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on either side of their wouth.
ary Tarleguins to adulthood, still the larvae

or four times at fairly regulary snaced time

[ o &

% last efforts to raise these larvae werc nade with the 2id of the
facilities and personnel of the Tewealo Tasin, They provided
a technigue for collecting and lTertilizing sea uvrchin eggs which were

ren used s 3 possible food. Agein results were poor with the larvae

~

to fourteen days and going through ouly two or three

as a last attemst, larvae were floated in buckets witl

fine mesh bottoms inte which fresh unfiltered sea water — from MDRCTs

i
open water system — was constartly added. Tere again the mortality was
irst six or seven darys, however, on this last
occasion three larvae survived for twenty davs, and went through at

o

least five molts before dying.

Teef I.ife of Yawaii, & vwholesale importer and exporter
fish and invertebrates, whick is located on the grounds c¢f Parpdise Tark
k% of Yanoa waller, has been very generous in aiding this
present project., All materials, tools, space, etc. wahich went ig/}o the
present systen f{sece wethods and materials for description} have been
provided at no cost, In addition special ecuipnent such as the
sterilizer and certain of the pipe fittings needed were purchased Uy

Teef Life specificall



rstem has alreadv heen

- 3 3 T4 Y 3 - 4 Ty - Te - P - Eal
constructed in whiech it is Lioped thet larvae of a variecty of
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the
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crustaceans nentioned in the introduction of this gproposal can be raised,

Mrerican lobsters. Tt is a closed system of two hundred and fort

vel filter hoolked to &

then an activated carh

Yater is moved tarough this filter system an

Lo

to the botton

»
£

of

clean

‘ater is siphomned out of the tanks at the top by on overflow device con—

o

structed of threc-inch pipiang Jdrilled with noles and covered with =a

ror here water runs into a coumunal drain of three—quarter-inch pive running

e row of sixz tanks and is finally returued to the biological filtra-—

Below. The included diagrany should wake this descrintion much

clearer.

Although not as glamorous it is boped that this system will mcet the

reguirenents of one, two, flushing taank surfaces

cnvirorent whickh does not damage lar—

alifornis resesrchers
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ecinl  tanks called
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bove was constructed over a perioi

of ten days in Tay and of 1202 by myself at the invitation of Telin

Young owner of Teef Life of Tawaii o wholesale importer and exporter of tropi-

Jt

cal wmarine fish and invertebrates.
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Adult gravid crustaceazans fo

ra

¢ the project wil

the system and kept there

fed live Artemia nauplii

in a2 separcte container.

t0 be possible to maintain a rotifer and phytoplaniton

iisease control way be a najor factor inm the success of this project. It

a

T-sterilizer will prevent bacterial organisms from spread-—
nerhaps some antibiotic e. g. streptomyein sulfate could alsc Be

used, however this might interiere with the Dbiological {ilter and will not he

ased dinitially. For fungal diseases a twe minute dip in
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&t present all materials in the description of the systenm in

the methods and raterials section have bteen sepplied free of charge to me by

s s or s

the owner of Tgef Life of Fawaii. In addition a

the greounds of Parad
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finitely to use for the set up of the seven forty gallecn aguaria and the asso—
ciated filtration eguipment. The owrer has also agreed to transnoxrt water for

the adult crustaceans frowm which

specics to the three zroups of collectors who
regularly Uring in specimens. Also if things go well, then as the project

progressesy other species of crustacea unot found in Tawaiian waters wiz
I S) 2 it

imported, e.g. anenome

v there are uwmerous species in  the

Since the owner is covering essentially all costs of supplies the budget

submitted in this report is relatively simple. It would provide for stipends

to cover hours spent maintaining the system;

B}

materials, basic water tests such as saliunity,

., and tewperature, observa—
tion and recording of all activity in the aguaria such as when larvae were
released, gestation time of wparents, ¢

ing of larvae and maintaining of food cwltures Lot of brine shrimp and of

rotifers. A4 estimate of the tiwe required for these chores is
to twenty Liours a week, Possible other time consuning activity wight be in

collecting suitable specimens from which to obtain larvae. This depending on

the success c¢f those groups that regulariy sell fish and inmvertebrates to eef

Life in collecting specinens we need.
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Finally it is preferablc that the budget be flezible to allow extraz hour

»

of stipend — if ueecded — to he provided to a second “arine Option Program stu-
IS ]

dent who 23 well as sharing in atove duties might alse do work in one or more

T

of the following areas%’one, investigating procedures for and then setting up

.

and maintaining a »hytoplankton culture with this in turn supporting a rotifer

& [

culture which could be used as an elternative food source in the rearing

tanks, two, illustration, and¢ possibly microscopic photography of different
larval stages of the wvarious species, thrce, detailed microscopic examination
of larvae — describing and perhaps identifying possible disecse organisns both

Bacterial and fungal {see methods and materials section for a brief descrip-—

s

tion of diseases and treatments).
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