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Fresh shrimp for tempura 
can command upward of $10 a pound 
in Japan. An N MFS scientist 
reports on the culturing 
of this specialty. 

Shrimp Culture in Japan 

C.R. MOCK 

One of the most valuable marine spe­
c ies in Japan is the "Kuruma-Ebi" (Pe­
naeus japonieus) shrimp fi shery, which 
commanded a price of 7 to 30 U.S. dol­
lars per kilogram in 197 1 at the T okyo 
Central Fish Market. Altho ugh this 
price is high compared with U . . prices, 
it is due to the fac t that the Japanese 
people demand live shrimp fo r the prep­
arati on of a delicacy known as tempura.1 

Over the years much time has been 
spent developing methods of holding 
this spec ies in pond and rearing it to 
market size . Even though the Ja panese 
have succes full y reared shrimp through 
several generations, they ex pla ined that 
it was not economical to rear shrim p to 
sexual maturity because it was t ime­
consuming and because the fecundity 
of the females was reduced. T he refore, 
grav id females are purchased direc tly 
from the commerc ial fishing fl eets and 
then spawned. 

Once the eggs have hatched, the wa­
ter is fe rt il ized to stimulate the growth 
of diatoms. Predetermined amounts o f 
ferti lizer a nd seawater are added each 
day to the tank until the larval shrimp 
have reached the las t mysis stage . Brine 
shrimp naupli i (Artemia spp.) are fed 
from the last mysis stage thro ugh the 

1 Edito r's no l e : T e mpura IS a m e th o d o f cooki n g 
S hrimp. o th e r seafood s, c h icken . fresh vege­
t ables are dipped in b atter and deep-fri ed Rec­
Ipes fo r th e batte r va ry and are o ft e n a c lose ly­
guarded pro fess io na l sec ret U su a ll y. f ood s 
cooke d thiS w ay are se rved wi th a speCia l 
sau ce It is p o pu larl y h e ld th at th e techn iq u e 
wa s introdu ced into J apan by th e Po rtu g uese 
ce ntu ri e s ago T e mpura rest aurants are a 

C.R. Mock is a Fishery Biologist 
at the NMFS G ulf Coastal Fish­
eries Center, Galveston, Tex. This 
report is extracted from a longer 
pape r that will appear in a forth­
coming NMFS publication, "Pro­
ceedings of the First Joint Meet­
ing, U.S.-Japan Aquaculture Pan­
el." Th e meet in g was held in 
Japan, October 14-29, 1971. 

four th postlarval stage. The shrimp are 
the n fed fresh meats of clams (Venerup­
is philippinarum) and mussels (Mytilus 
edulis), which are crushed and distrib­
uted th roughout the ponds. Because it 

YEAR SOURCE 

1964 
1965 
1966 
1967 
1968 
1969 

Cultured 

154 
95 

211 
307 
311 
295 

Natural 
Catch 

3.184 
3 ,010 
2 ,479 
2 .338 
1.884 
1.585 

Imported 

17.087 
21 ,011 
36 ,156 
44.466 
32.204 
48,886 

is too costly and time-consuming to 
separate the crushed shell from the 
meats, the shell eventuall y covers the 
pond bottom, resu lting in a substrate 
that hampers the burrowing of the 
shrimps. Thus, ponds must be drained 
or dredged period icall y to remove the 
shell debris. 

Although larval rear ing techniques 
are primarily the same today as they 
were 10 years ago, research in shrimp 
culture has been expanded because of 
three important factors: (1) the ri ing 
demand and cost for fresh food items 
to be fed to the shrimp; (2) the risi ng 
wages of employees; and (3) di ease 
problems encountered. 

Of particular interest is the use of a 
by-product of soy sauce production, a 
cake which is ground into powder to 
fertilize the water. Not on ly does it 
stimulate the growth of diatoms, but the 
larval shrimp also eat it. As the shrimp 
grow in size, this powder is either ex­
truded or pressed into a size suitable for 

frequent and deli g htful f ea ture o f t h e Japanese Shrimp farming ponds in Yamaguchi Prefecture, at the southern tip of Honshu, the prinCipal island 
scene . of Japan. 
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Above and below. -Further views of shrimp farming ponds in Yamaguchi Prefecture. 
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eating. At the Kagoshima Prefecture 
Fisherie Experimental Station. the Di­
rector. Dr. K. Shigeno. remarked that 
although the shrimp ate this artificial 
food and grew to market size. the con­
sumer was not satisfied with the quality 
or color of the prawns. He felt that the 
problem was primarily a vitamin de­
ficiency. Artificial foods with a variety 
of additives are being tested at Dr. Shi­
geno's laboratory. 

Research is also being directed to· 
ward rearing prawns to market size in 
a closed system. A 1.000-cubic meter 
cement tank (23 m in diameter and 3 m 
deep) ha been built at the Tarumizu 
Kagoshima Prefecture Fish Experiment 
Station. The water temperature can be 
controlled. and a false bottom with air­
lift pipes has been installed as an in­
bottom filter. Twenty-day-old postlar\,al 
shrimp have been stocked in this tank 
and reared to market size with good 
results. Howe\·er. during two recent 
experiments a number of problems oc­
curred. resulting in poor production. 

Circulation of the water mass within 
a rearing s stem was emphasized for 
either fish or shrimp culture. At Taru­
mizu Kagoshima Prefecture Fish Exper­
imental Station the flow was maintained 
with water jets, while a large mechanical 
stirrer was being tested at Setonaikai 
Saibai Gyogyo Center, Tamano Jigyojo. 

At the ansei Regional Fisheries Re­
search Laboratory, Dr. H. Kurata spoke 
about the natural waves of Penaeus 
japonicLis postlarvae that enter the 
estuaries. Monitoring of these wave 
now indicates that recruitment i pres­
entl less than in pre ious years. The 
total tonnage landed by the commercial 
shrimp fleet is also down. Therefore, 
the concept of seeding the system with 
1.2 x 108 2G-day-old postlarval shrimp 
is being te ted to see if the system i 
still a suitable environment, if produc­
tion of shrimp can be stimulated. and if 
new areas can be used. Some shrimp are 
released directly into the nur ery 
grou·nds. while others are placed in a 
pen (30 x 10 x 10 m) for 2 to 4 \ eek to 
acclimate them to estuarine waters. 

Dr. M. Fujiya. also of the ansei 
Laboratory. began physiological studie 
to measure the --quality"' of shrimp lar­
vae reared in different ways, by ob erv­
ing their reaction to anesthetics. Hi 
approach i to insert electrode into the 



Floaling raft with electrical agitator used to main­
lain circulation and desired oxygen levels in 
ponds. 

Greenhouse used 10 house f ish hatchery. 

New experimental l ,OOO-ton tank (23 meters in 
d iameter) for intensive culture of shrimp to mar­
ket size. 

-
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brain of the shrimp and reco rd th e ir 
brain waves o n an osci ll o cope. 

Dr. H . Hirata . at K agoshim a nher­
sity. has begun work on the production 
of si ngle-spec ies mass c ulture of dia­
toms and their preservatil)ll. At present. 
diatoms are concen tratcd and la te r 
frozen at O°C. They can be held uc­
cessfully for periods of 30 days or Ie '>. 
Various other technique ' are now belllg 
tested. 

At the University of Toky >. School of 
Fisheri 's. Dr. Ogouowara and Dr . 'r . 
Salll) discu,>sed the c ulture of f n ;shwate r 
shrIll1p o f the s[H:eies !lieu m17m( hlllll/ 
Fle\ t n different spec ies were beIng 
s tudi ed. To fI.!a l the larval stages. th e) 
indica ted tilat a ll1edium of <:'0 r e rcent 
fresh water and <:'0 percen t wawater 
\\ as nece ... sary. dIet o f Ilel/1/(/, n:ared 
on a fresh\\ater cul ture o f h/o lelia , 1\ 

fed dUrIng the lana i st<lges a long WIth 

Packing live shrimp lor Ihe market. 

gro und clam (r UpC'1 sr.) meal When 
Ihe ,hrimr (Ire ()Ider. rlt.:ces of chicken 
egg shelh arc added til ,upplement 
the ca lCIum In theIr dIets . 

Ju\ en Ile\ ()f !l,fll crohr(.lc h,ufI1 /'fllen­
her,,; h'l\·e heen reared on comme[c lal 
I[()ut pellct, t() marl,et sile In (1 month, 
at the IIU Branch abo[at()[j . Although 
results hi.l\e heen sati ... facto[y. p[oduc­
tion e()'> ts \\e[e n()t made u\ai lahlc . 

MFR Reprint 976. From Marine Fisheries Review, Vol. 
35, Nos. 3-4. Copies of this reprint, in limited numbers, 
are available from 083, Technical Information Division, 
Environmental Science Information Center, NOAA, 
Washington, DC 20235. 
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Hauls in the southern U.S. shrimp fleet consist 01 shrimp, fishes, and other creatures. Here the shrimp are bein9 
sorted Irom a mixed catch taken off Florida. 

Chitin 
Bibliography 

An unexpected spinoff produced by 
the new water pollution laws is a bibli­
ography on chitin and chitin derivatives. 
E.R . Pariser and S. Bock used a Massa­
chusetts Institute of Tec hno logy Sea 
Grant Program seed grant to support 
preparation of an anno tated bibliogra­
phy of selected publications from 1965 
to 197 1 on the polymer chitin and its 
derivatives. 

Information included in the compila­
tion includes in vestigation into chitin's 
distribution, properties and uses. 

Impetu for the bibliograph y came 
from the Federal government 's pres­
sures o n the fishin g industry to sto p 
dumping lobster, hrimp and crab car­
casses, which are primarily chitin , into 
the ocean - the industry's traditi o nal 
dispo al method. Chitin resists biodegra­
dation and is thus a source of visual and 
biological pollution. 

The rulings meant that unless the in­
dustry could find new ways fo r c hitin 
disposal - or better, new uses fo r the 
"wastes" - many of the ~malle r proces-

sors wo uld be forced o ut of business 
beca use they could no t afford expensive 
disposal a ltern atives. 

D es pite it s ab un dance, chitin has 
aroused minimal scientific and no real 
comme rcial inte rest. The polymer is 
diffi c ul t to harvest, isolate and purify. 
Almost no econo mic incentive existed 
prior to the pollu tio n legislation to 
prompt a systematic, in-depth study. 

Chitin derivat ives have many poten­
ti a l uses, includi ng: in pharmaceuticals; 
in paper and o n it , to increase its wet 
strength and to improve its printing ur­
face, respecti vely; in water purificatio n 
processe as a coagulant; in agriculture, 
mixed with insec ticide (since it resists 
biodegradatio n, it wo uld prov ide lo ng­
te rm time release effect iveness o n the 
insec ticide). 

Several billion tons of chit in are pro­
duced each year by marine copepods, 
a nd these are o nly o ne of the many ani­
mal groups that synthe ize the polymer 
as an im portant exo kele to n compo­
nent . Insec t ,crustacea, orn e of the 
anne lids, the molluscs, othe r of the 
inverte brates, and even some ceph alo­
cho rd ate ynthesize c hiti n. Many fungi, 
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po siblyeven o rn e bacteria, have chitin 
in their cell walls, where it appears to 
replace ce llulose. 

Source: Sea Granl 70s- Vol 3. No 5. Jan 1973 

Shrimp Yield of 4 Tons 
Per Acre Claimed 

I n tensive cu lt u re methods at the 
Kanda F ish Farm in Japan have resulted 
in yie lds a high as 10 tons per hectare 
per year (in English units, more than "' 
tons per acre), according to a scientific 
pape r pu bli hed in Taiwan. Republic 
o f China. 

T he pape r, in Chinese with an English 
abstrac t, is written by Ting-Lang Huanl,! , 
Tai nan F ish Culture Station. Tai\hln 
F isheries Research Institute, and <;hu­
mei Kanda. Kanda Shrimp Farm It 
appeared in the publication AquiclIf­
Ilire. Vol. 2, o. L June. 1972. The pub­
lication is issued by the Tungkan \la­
rine Laboratory. Taiwan Fi herie Re-
earch Institute, Tai\\an. RepUbliC of 

China. 
The shrimp in quetion is Penueu 5 

iupon/ells. commonly u ed for culture 
in Japan. 


