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Abstract 

The Japanese system for rea~ing larval shrimp is compared with the hatch$ryou1tu.re 
system d,eveloped at the National Marine Fisheries Service, .Gulf Coastal. Fisheri~!( Center, 
Galveston. Procedures, initial construction costs, and operational costs are prese:[lted for 
both systems. Aspect£1 of eabh approach which make it advantageous or disad;r~t~oµs :a.re 
considered. Lists of the necessary equipment are included, and costs ofp~od.uot;i.~n..~t~ · 
each .. system are calculated on. a ~omparative basis .•.. The facility costs are greai~~/~oTt,he, 
Japanese method than for the Galveston method. Algal culture equipment is :r;-e~t'red for ,:~he 
Galveston method, but not for th, Japanese approach. Operating costs a.re slign~lY. higp,er · 
for the Galveston method. Site :i;-equirements are more restrict.ive with the J'~pa.nese · 
approach, and more spawning females are required than with the Galveston method .• 

E:rlracto 

El sistema japon4s pci.ra. el ~ultivo de l~as d.e lartgostino, es .oomparad.o 
rollado por el National Mar~ne Fit,heries. Servioet Gulf Coastal Fisheries 
Galveston. Se pres~tan los pro(Fedimiento11, r~l1tos iniciales de COltlS1~I"\JlC010l11 

operacfonales paraambos si~~as. Seoonsi~er~los cispectos de 
hacen. ventajose>. o·· desfavorab~e •...• son .. il).cluidas .. l;eta.s del equipo nece1sa1'1o 
los costos de producoic5n palt~ am~os sistemas de 1lJUL forma COlrDDIU'li~t 

instalacidn son ma.yoreS flll et ,si,tema. japonb gue.,n el . ·. Qit.lv~ston, 
neoesarios equipos para el.·· c#liltizo de alga.a ext. ~l m~tod.o de Galv-e~ton, y 
Adem4s los oostoa de operaci";tn son ligeramEmte. in~ore~ en el sistema de 
requerimientos para la. instali.a.ci$n ~on mt'3 res~r~qUvos en .. d. sis'tema .ia1oortts 
necesitan m£s hembras g:r;-bid~s q'\i\t. no eo:n el si.stetna de Galveston. 

t; M!tODUCT!O!f 

ii 
il 

In spite ·of tlie s~rong inte1est.in. shr3-111J?.pul:~lll'e• in South ~d. OtJntrfll .~et.~r,a, <at:l~ 
tbe numerous pilot commeroi~ ~~mp f&l'llla.Pr•~~~'.cy' lJ1 oper1-t~ont most oult~r~ .,~;tq~'1 
not reached the poin'\ of Pfq:fita.l!>le o,er"t~~• ...... Hi,~. 09st.~ ass~eiate,d wi~l,lJ~~~, 
ventures raise .queation11 re~rdi:q.g .the Pl.'9~abi:t;;~Y: o!. protita0;·e1 ~r:imp Q:t4t~,1.,~, 

next few years, ' · · . , . .v, •. 

As .far as i/8 know, .. Ji,.p~ IB;the only oo~i~ln the wot-ici''tha't has be:c~,;rJ,i ~t:iix-• 
shrimp. profitably from the·'"· to ma;rket~si~ed>•ad.ul~.s. At the .. TolQ'Q. C~tral,~,~~0 )lar~~-t, 

~~~2,:K~=--=~:.J:1it~pt;;.iaE:¥1:ZOObdM~;~:;~:;s~:~•1:ao¾:d,!!!wri:•· 
fae~ . that the Japan•se. p~op~e dtlll~~. liv$ s~r~~p J~t tl1.e p:repaI'lt.tioll. of . ~ .. de;i:p~ l,Q'l()~ al!& 
1ttempura.'•. In Japan, postfJj ·• cont.t,n\?,e. t9. r1:,_•, :~fl~,(prod'ilction .i.e/r.inainµte;>'b°'~}.· '\~t:1,~!'~~;i 
Wa.ges are ino:re.sing, .a•. w~ll as /the cost of,trean .. natµra.1 foQds µtied to feea tll~ fahriwnp. 
However, .the Japanese ~re '4ell a.•a.re of the :pre~t!fflJt and a.re .,~uv,.ly engao.d J~ j~~-~()p,~n.g 
more efficient te.chniques $d an artificial diet. 

I 

A. majo:•.oost in· shri~ .oult-¥•·1a··.··the.··rear~n.iii(· ... ;arvae •... ·t"<tdi1Jtinof·~fl~lP.,/>tc1'.l;·;J•" 
rearing shrimp larvae ~e ¥Bed. s-y.qpeHfully,.·allf;in t,his papex- .. th~semethod•;~e.,.;;POOJ~~~d..,,.· 
in order to give a proepe~~ivesltlrimp farmer $. .l>~i'41 for ohoosingjthe most s;uiteil>,+e ... Jlf~P.P~/· 
for his particular situati1>n• · 

I 
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2. CULTURE TECHNIQUES 

2.1 Japanese method 

As . the Japanese fisherman brings a pa.rt of.· hi.a .. shrimp . oa.toh baok .. • to ~ore ;alJ ve1 
gravid females are acquired by the. shrimp hatoheriee at a minimal cost,· :.femalea ~~ti 
have to be transported only a few ~lometrea, bec~\1•~ .the ~a.toheriee are construe,,~. n~, 
landing faoili ties. Since the wat;er temperatllfe pl~s such an impc,rtant role .in /t~n 1~otrt.h. 
of the shrimp, the water is heate<; by pumping steam :through anetworkof.pipe,s w;i.;t)1~>1i~•··· 
tanks. To. aid in this .Process, a.n<i to utilize. n..at~al sunlight for photoeyntlletia,. •< ,,; I 

hatcheries are built in green fibreglass houses •.. ~I tanks. a.re oon.structed witJL pX;J;e, air 
J,Jtone/3 m2 of tank bottom. The ai;r source is .US\Ul-l.ly a 5 hp blowerfor 10 tank• .. • 
10 x 10 x 2 m. Seawater pumped .directly from t.he sea is filtered either with a JS&nd 
filter ora fine mesh screen (80-W0 mesh) dep$n.dins on the amount of suspended parti­
culate material in. t.he water. A ea.Unity range of 27 .. 35 ppt is most desirable (Shigu.-.9, ;, 
197 2; Hudinaga, 1942; Hudinaga · and · Miyamura 1 · 1962). · 

Onoe the gra.vid.f•ale S,brimp··arrive1a.{>the .• hatchery, ... 5O\to ... 60.· a.re.pl~~··•··.ljl ..•...• •/ 
each tan1c·.c10 x 10 x 2nt)· ju.st be~ore smsei· (ShigQ.~O, .. 1972).•. Spa~ing wmally ()ClQ1.trS•.~. 
the first evening, but .the adult shriJnp are not .removed until •the mom~ of the .~hi~.~,., 
As .soon a.s na.uplii a.re obaerved, the water is fertilized daily wit.h 50 g of pot~•.i• 
n!trate and 5 g of potassium phQl!lphate. (diba.sio). ~e .amount of nlltrient saltav added. peric 
m of water is. dependent upon the leve:J. of pey-topl$.tlkton in the lf&,er (Shigu.~q, 19721;. ,. ; 
iniUal water depth is 0.5 m •. By 

1
the time the lBtM"al. shrimp metamo;n>hose to the PFOto,Et&l · •· 

stage (a.bout 35 hours), the fertiUzer will normally have o~used a>natural pbytopl~Qti.~ 
bloom. It is in. the protozoeal stiage that shrimp begin feeding. Through experim-,.ta:ti~ 

has been shown that a. pure oult:ttre of the diStt<>rn.Skeletonema .. oost-.tum is suitable fof 
,.n.n ..... u.,,,, the protozoeal stages (Hudinaga, 1942); this technique, however, is not praoti.sed 

today . Jap$ll on a commercial scale. Instead a natural. bloom of . diatoms such as Xelosira, 
Thalassiosira, Jlitzschi.a, Rhbosolenia and Skeleton•a occµJ:>B (Shigueno 1 1972). If a 
suitable bloom doesnot·oocur, soy;bea.n cake, aby .. produot of the eoy &Jauce process, m.,-
.be groun.d and fed to the shrimp (Hudinaga and Miyamura, 1962; Hudinaga. and Kitt~, 1967; 
Hudinaga, 1969) • . · 

The average time. required. for the Elhrimp to metamorphose frQm first natLpl:i~r st• 
to the mysis stage is about eight days. Durillg the ~sis stages, shrimp feed Oll Rh1to... 
plankters and zooplankters that are growing in the tan.lt. After three more d837's 1 tlle . · 
shrimp are first-stage postlarvae,; a.nd .are fed freshly .hatched Art.emia salina until the 
fourth dey of the pc,st-la:rval stage. This usually requires about 500 g ·· of Artemia .. eggs 
per dey per tank. (Shigueno 1 1972; Mock, 1973). 

2.2 Galveston method 

The Galveston method differs from the Japanese approach .in that the a.lgal 
foods are rai$ed separately and fed in p:re-determined quantities. Much smaller t~s are 
u.sed, and the.density of larval shrimp reared in the tanks is a.bout 100 times great.er. 

2.2.1 Algal culture 

Rearing the.algae requirted.as fo.od iEJ the m9st difficult -.speot of this approach 
to the culture of larvalshrimp. ,Before 1970, it was our theory that live algae were 
necessary as food for larval shri~p (Cook andMurpey, 1966). Since we had not been~'ble 
to induce captive female shrimp to mature sexually in tlle laboratory, we used natUJ,"al 
stocks for our spawners. Availability of spawn.era was dependent upon weather, seasonal 
distribution and other factors. We maintained, therefore, continuous unialgal oulturea.so 
that when spawners were available': algae would-aleo be available .. Thia practice required 
a. great deal of time, labour .and expense. It wa.a neoe11sar,y to harvest a portion of the 
oul ture daily, and to add fresh flEta water and nutrient11 daily. Since no method.a, of pre­
serving algae were known, portions of the culture frequently had to be discarded {Kenslow, MS). 
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We also knew from past: experience that unia.lgal cultures could not, allfays .be 
ma.intajjed in naturaLsea. water fl?l:d, therefore~ th~ commercial synthetic eea}aalt. ''l:1:!s,JAAt; .. 
Ooea.n° was ohosen, whichl:(l.ong ~th tap water and nutrients has prc>ven.: tg be a. r•l~a.bl' : 
medium. For example, 3~ l of ~.o<>sta.turn at a den•ity of 305:- 5.0 x .. 10 o~Hs/~i,,c.~;~J. 
C\l.ltured with dependability from a .10 ml tube s,:tarter cul tur~ in 16 days (Mook, 1974}.~ 
Although this was a satisfactory\ means>of culturillg algae,·· the medi\Ull in whioh the•alf;&•Y, 
had .been raised was. slightly tmci.c to the. lfl.I'Ya.l ahrimp41 . ;Prel:i.m;i.na.ry r,esearoh re~ealedz/ 
that .the algae could be separa.tef:i and concentrated in. a. oontinuous,fl.ow centrifu.ge:i.i.clh' 
speed was controlled. Fo.r sep&I'at.ion ~d oonoentrf;\tion, a. cream separator has p:r;:~'V'en to< 
be very sati1:1faotory (Mocl,c, 1971 ). Although larval shrimp can be grown utili:zing Olll:t 
s. costatum, more rapid growth hts been ooserved wnen another alga., Tetraselmis, ~s fed 
after the shrimp reaoh the proto~oea II 13ta,ge. . This. flagellate is also. grown .~11,,,Instant 
Ocean, and concentrated us.ing th~ cream separator. TetraEJelmis oul tures rear~d foll•o\'Q.ng 
the. same time schedule . used for Skehtonema rea.ob densities of 3. 3 - 4.0 x .10 . o•lls/llll1.: 

at the time of harvest (Griffith, .Kenslow and Ross, 1973). . 

The time required from :inoou.lation. of either Skeletonema or Tetraselmis in a 
10 ml test tube to a .300 1 cul t~e tank {ready for ha!'Vestir1gJ, is 16 days (Fig. ,t). W~th 
a culture 1:3y-ste,;n utilizing ten. 3001 tanks, a. tank of ea.oh .. species .oan be harvested daily .• 
Sufficient algal cells.torea.r 1;200000 larva.l.shdmp oan>be produced in 20 daors. 
However, once the s:ystem is set ~n motion, a back-log of cells is prepal"ed, ·and betwe~ 
mass culture periods the only- .need ia to maintain the stock tube cultures. Since a 
dfJBired feeding level can.· be pr~ete:ntlined. and the volume of the rearing container) • .$ 

knoWl'l, given amounts of oonoentrat.ed algal cells are mec:\.Sured into suitable oontaine.rs. to 
be either.: 

(a) fed fresh, if tim:ing .of the .. larval shrimp experiment should .correspond 
with that. of the algal culture, or 

(b) frozen to be used 1a.t a later date. 

2. 2. 2 Larval o.ul ture 

b with the Japanese approach, gravid f,male shrimp are acquired from natural 
stooka. Once the. shrimp al'$. bro~ht into the laboratory-, they a.re acclimated ·to tempel'a.tU?:"e 
and placed in individual 1.4 l epa,wning. carboys.· It is desirable that the •ter tempe1Nt~t'lll'e 
be 28.0° - 28.5°0 with a salinity+ of 28-30 ppt. · Although the female will spawn at a lower 
temperature, the survival of the \larvae will be poor below 28°c. Spa'WZ'ling -.hrimp indi­
vid.ually enables the eggs to be s1eleoted .and distI"ibuted, or discarded, as required. Dead 
females, a.nd infertile or aborted; eggs a.re elimin&ted. 

The r~a.ri.ng container ts a round fibregla•s tank, approximately 1 900 l,\with a 
conical bottom fitteq with 4 ail'-,olift pipes (Salser and Mock, MS); half a · miHi9Z1> ~rinip 
can be reared to the postla.rv.al stage in this tank). · '.,. / . 

Routine monitoring of grazing level$, and Qounting of the .popu.lat1on d1W~ngea.ch 
rearing experiment, has eJ1abled feeding level■ to be adjusted for optimwn effioie~ey •. · Once 
the d•nsity of the· la.rval~,,shrimp populatiQn iJ:J detenrrined,. feeding.levels 0'11 b,r.aQoµ.r~tely 
adjusted to provide adeqnate feed with minimal waste. Feeding is accomplished b.v;, init,Ja.lly 
building up a standard level of ,al}.ga.e in the rearing tank, then adding suf£.icient oell:8 to ·.• 
replace those which the larval sh;r-imp o<:>nt;Jume. This can be accomplished by pouring the food·. 
in the tank, or .. by using ~ automatic feeding pump. 

J./ Use of tra.d& names does· not itrtply endorsement of commercial products 
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Algal cells a.re fed dur-ing the protozoea.l stages' whereas freshly .hatched 
Artemia are fed during.the mysisj and early postlaf'V8.l stages. For example, 350 000 
larval shrimp can be reared in a.

1
19001 ta.nk with a total of 500 000 cells/ml of 

Skeletonema, 120 000 oells/ml of Tetra.selmis, and 384 g of Artemia eggs. Survival 
of 80-85 percent of the larvae to postlarvae is consistently attained. with :frozen 
algae, whereas 90-95 percent suririva.l is attained with fresh algae. Freeze-d.ried 
diatoms have been used; they are inferior to fresh algae (Brown, 1972), and roughly com­
parable to frozen algae but more expensive to prepare. 

3. FACILITIES AND MATERIALS 

3. 1 J~f!:!lese method 

When choosing a site for the construction of a shrimp hatchery according to the 
Japanese method, the following factors should be considered, aa once the concrete tank is 
built it cannot be moved: 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

Soil mechanics and topography; 

negree of pollution with particular referenpe to 
(land, air, and water); 

Availability and cost of land; 

Construction ooste; 

Availability, r8liabUity and cost of utilit.ies; 

Climate and weather; 

(i } annual rainfall; 

(ii} water temp$ratures ( when natural temperatures &N too 
must be heatijd) ; 

(ii.i) prevailing;winds1 their dirf!lctton and speed; 

(iv} atorms; 

( g) Oceanography with r particular ref.erence to seasonal 

(i} physical and ohemioal·oonditions; 

(ii) tides; 

(iii) pl&llktonio flora; 

(h) Ava.ilab.ility and cost of gravid femalea. 

O.lveston method <;' 

,/: .. ····<,,;\• :;(''' 
Because the facUi.ty ia portable artd a relati vel.y amall eiQount of na'tlll'al ·•~• •tet­

is required, it is not neoe.s-ry 
1

to choose a per!Jlattffflt .site for in•tallation with. the ·f,i;'i C \ 
Galveston method. The "hrimp ha1;chery ins1allation <can be. merely a plastio o~ve:r:>;ot a ,111111ll 1,<, 
building.. The hatohe:cy tank water temperature muat be at least 28°0. !formally. thi,,.:t"'°~". 
rature oan be maintained in 2 000 1 tanks wi.th· one 75 W glass immersion hea:t.r (tll•~~ r::c/f,;} 
statically oontrolled). For example, if the water temperat'\U'.e is 25°0,. it ~r•a1 ~.<f .1" 
initial expenditure of U.S.$ 1.9Q to raise .the t•1nperature of this water by .'3 C, Clncr:~p.e 
desired temperature is reached, i.t can be maintained at a cost of u.a.t o.08 per day,; , 
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based on current electrical ratos in U&jLve,ert ◄on. 
synthetic medium, they can be ~own anywhere. The 
concentrated, and. frozen to be v.sed at a. later date. 

4. COMPARISON OF SYSTEMS 

the algal cultures are grown in a 
m9¥ be grown in mai,s culturEHh 

Although the eguipnant and,structures nec$ssary for the production of peMeidpo~i•~ 
tthrimp will vary f~om one locality to another, t.he basic units requirf!ld. are 11imilar. ·. In 
order. to arrive a.t comparable costs, current building, equipment, utUitJ &lld~~bc)~,c•,.c:rt• 
have been chosen. · · · •~· 

I . ,.::: ;··, 'i. \;:.,,;. ,,,:.r<> ./ \'.i<t:i•~~f······,\ 

For purposee of oomparing·~h• ·.two approaches to algal eultUJ>e Te.bles I~:\.II;h•te 
been prepared.... In Table I the coo of facilities and equi.pnent are tabulated ba .• 4~t:~ >:,;} 
prio.es in Galveston, 'fexas. Ce>•t of the producUon f a.cility is. higher for the 1·:•f-Pq!:~•.ir ,. : 
method chiefly beoau,Je of the .. &!ze of t.he t&nlt used for rearing the. larvae .• : .A:, qaa.jq~{.Qofft · , ··•· 
factor with the Galvest.on syst8'1 is the cost ot algal culture equipment, an,~;;~ not' 
incurred when the Japanes.e .&l)proa.eh i$ used. . Al~l culture equipment require.d With t;t1e 
Galveston method includes: al~l culture tank1:J, Ught fixtu.re1.1, an autoclave, balanc•11,. 
a microscope, a milk.· separator,; pumps., a fr,ezfll\. lllld misoellaneoutJ glassware . &n4.,fi:t,t.,. 

Shrimp boats toc~llect :f9ma.1e.shritnpoan:be iea.eed for tT.S .• $ 550.a.tr!p .in Gal11••~·~l'.1,,•. 
The. ~verage oatch per trip va.ri~S: fi"Om .. 10-15 gravid females, and the average number ot eggs, 
11pawned per female ia 100 000. , 11'0·' pro~uce 1 2()0 QOO p«:>,t1a1"1a~ aahr'imp using the >Japa.1ae•e 
method would requi~ 40 females at a coat et ti.fl. t 2 200 ( assuming 30 percent ~~ 
from egg to postla~}. To p~duoe 1 200 000 postlarval .shrimp using the O..lvest.on 
method would requir:e 15 females: at a.cost of u.,.a .550 {&1'suming•80 pero.,it. f,IU.Mval::·'f,'~ 
egg to. post larvae)•• · 

Labour•· costs·•.mw ·Var:f. oontjidei-al)ly·bet,..a. QOutrtries. Gsne~ally ·•Peaking·•ia'bo,.,;,.'cost:a 
o.ould be used more .. efficient~ ,as the. size of the operation is increased. The principal 
production costs are :the o<>~s jQf labour, and theEJE, are considerably higher wii;h th~ 
Gal vest on method than with . the Japanese method ('11-.ble II}. 

DISCUSSION 

Easentia.1 requirements folt tlle development c,f any -1>.rirnP ha;t,·o)l•~ ino.lude the :~~1~ 
bility of spawners, a suitable twater SUJ>ply 1 . a depen&a.ble fllectrical supply, and sldlled · 
technicians. Regf,\rdless of tM approa.oh used, a hatchery will not be successful•withoV,1 
these ba.sio components. 

The Japanese approach requires a .higher .. initial investmeJ?.t, and leas technical expertia, 
than the Galveston approach. T,he algal culture techniques re.quired for the Galvestotl •ethod. 
require skilled technicians. The production per unit of water volume is much lower witll 
the Japanese method, and surviyal from eggs to postla.rva.e will ;tJtpica.lly aver-.ge 1o:' - 3~ 
with Japanese system and 70% - 80% with the Galveston system.. In addition the dependabilitt 
of the Galveston system is greater because known feeds are fed in lcnown quantities. 

The ultimate decision as to which appreach is aost a.pproprh.te for ,_. in. a. pa.:rti.o~lar 
situation will depend on a variety of coat factors, the availability of t•chnical pe-~l, 
and the specific functions of the hatehery. 
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Ba.sic fa.oili ty and equipment c.osts for .the Japanese a.nd Galveston 
systems of la.rva.l shr~mp culture (systems designed to produce 1 200 000 

postlarval shrimp per hatch) 

Japanese System 

1 Concrete tank 10 :x: 10 x 2 m 
with valves, filtrea and 
fittings $ 20 700 

Air blower 
Water pumps 

540 
300 

Steam heat exchanger 3.009 

Total u.s.s 24 540 

TABLE II 

Galveston . System 

3 Fibreglass tanks (2000 1) with 
valves, filters and 
f.i ttings S 1 800 

Air blc,wer 
Water pumps 
Electric heaters 
Algal culture 

equipnent 

Total u.s.s 

300 
125 
60 

13 300 

Operating. costs of the Japanese and Galveston style hatchei-ies 
to produce 1 200 000 p0stlarval shrimp 

Japanese S;y;;st em 

Gravid fems.lea 

Labour: 

biologist (14 daurs) 
teobnician (14 da.vs) 

Fertilizer 

Artemia 

Utiliti.es, 

I 2 200 

672 
288 

20 

40 

5Q 

Total u.s.$ 3 270 

Galveston System 

Gravid female.a 

Labour: 

biologist ( 14 dav"s) 
technician (14days} 

Media :for algal culture 

Labour: 

biologist (20 days} 
technician (20 ~ays) 

Artemia 

Utilities 

$ 550 

1 

· Total u.s.s 3 

Note: The costs of taxes, interest and depreciation have not 
calculations. 
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Figure 1. Cycle for cultivating algae in 300 litre units 
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Costa of rearing penaeld shrimp to post:larv11e 

Japanese Hatchery Fa~ility .Jj 

Concrete hatthery tank {10 x 10 x 2 meters:, 
11tructure wlll n-quire about 43 ml of 
com:ret!', 

Hatchery structure, optional 

Atr..:blower 2 hp, 1,8 m3/minute 

Wat«r. pump 3 hp, 760 liters:/minute 

Steam boiler and heat e,cchanger 25,000 litere/hour 

2 I 
aupenrilor, $7 ,00/bour - 1 

technician, $3.00/hour 

Con of gravid fei:iales -1.I 

l!tillty.coH for 14 day• of operation 

Fl!'rtUhet cost to rear 1,200,000 
,.oatlarVl!e shrimp. 

~ ( 2000 gra1a) 

Coat to rear 1,200,000 poatlarval shrimp 

$20,0()0 

700 

540 

JOO 

3,000 
$24,500 

672 
288 

960 

2,200 

50 

20 

40 

.. l.J Site coat, interut and depreciat,on not inc1ud•d. 

.. 1.J Calculat•d on a 48. hour work week, for 2 w•ei1, 

..1_/ Shri.11p boata leaH for $550 a trip, 

...!J_/ Calculated on 8 houn aday for 20 day1, 

$24,500 

$25,500 

$27,700 

$27,750 

$27,770 

$27 .810 

$27,810 

Galveston Hatchery Facility J.J 
Fiberglass hatchery tank (2000 liters) 

Fittings (valves, pipe, niter) 

llnt.ch.-r y st rue t ure, opt t~,,m l 

Compressor 1/3 hp, 0,07 m3/minute 

Water pump 1/3 hp, 95 liters/hour 

11110,~rsion electric (75 watts) water heater (3) 

L11bor: sup,~rvisor, $ 7 .00/hour .J:.f 
teclmici.an, $3.tl0/hour 

Cost of gravid females 1.J 

Utility cost for 14 days n f oper11 t ion 

$300 

200 

100 

125 

30 
$755 

$672 
288 

$960 

$551) 

$ 10 

500,000 postla.rval shrimp cnn br produced in one 
Hatchery tank, Each ndditlonnl tank requires.an 
expenditure of $600 (including all fittings). 
Equipme11t to produce 1,200,000 postlarval would 
require 2 additional ti:>nk11, $1,200 

Algal laboratory strm·ture (5 x JO meters) 5,000 

Tempe.rature control equlpo,~nt 500 

Primary cultur':!' ro0m (2 x J m), temperature 
controlled 200 

T<"n algnl mass culture .tanhs 
('Jll x 60 x 60 CH, 300 llters each) l,00.0 

lnst11nt (lcenn storage tank (1600 liters) 200 

Four J8 CM I lght bm1ks wtth fixtures and l•mpa 1,000 

Air compressor, 3/4 hp 

Fittings 

Auto,:Jnve 

Bil lance, top loading 

Ba lance, anlytical 

r.nri1p0\1nd m.t c roscoo~ 

Cream Separator 

Perlstaltic pump (700 litl!rs/hour) 

Freezer 

Refrigerator 

Misc. flttlngs and glusw1tre 

Algal costs to rear· 1,200,000 larvsl ahri•p 

155 

345 

600 

500 

200 

500 

2,000 

100 

250 

250 

_J!Q 

$0,WO 

Skl'_ll'lonemr1 ($0,04 per liter) 53 

J.e.tJ!'.s!Jl_lll,!_~ ($0,04 per liter) __ill 

Labor: anpervleor $7 ,00/h./fi-/ 
ted1nlcfan $3.00/hr 

Utility Cost 

~!!: (1, 250 graraa) 

Two fibergla111 (100 Hur) ~ 
hatchlng tanki 

One fiberglaH {2,000 liter) ifatar 
- etorage tank 

Coat to rear l, 200,000 po1thtval 

J8f, 

'1,120 
480 

$T,"wo 

$ 65 

$ 22 

$1,71.5 

$2,265 

U,275 

,,,,ns , 

$ l8,5"l 

$18,.t.26 

$1.8.~8 




