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Observations on the Feeding Behavior and Feeding Tracks of Captive

Longheaded Eagle Rays Aetobatus flagellum

Ryusei ITO and Yuichi FUKUDA

Two (2.5 kg male and 1.3 kg female) longheaded eagle rays Aetobatus flagellum were reared in a 50k¢
outdoor tank from July 19 to October 6 in 2006. Their swimming and feeding behavior were observed, and
feeding tracks were studied. The rays were observed swimming actively and they were fed every day on
Ruditapes philippinarum (2kg/day). During feeding, the rays searched for R. philippinarum by inserting
their snouts into the sand and crushing the shells with their jaws, ingesting only the soft tissue of the bi-

valves. The tracks on the sand that were made from their feeding were elliptical in shape. The minor axis of
the feeding track was a little wider than the interorbital width, and the major axis was in the direction of the
forward movement of the fish, and a little wider than the minor axis. From the maximum size of this spe-

cies on landing, the minor axis of one track was estimated to be less than 30 cm.
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The Use of Deep Sea Water for the Cultivation of Abalone Haliotis gigantean
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Kazuhiro OKADA and Atsushi HAMABE

This experiment was conducted to evaluate the use of cold Deep Sea Water (D.S.W) for land based
cultivation of the abalone Haliotis gigantea. One year-old abalone (50.6 mm mean shell length) were reared
on formula feed in 1k¢ tanks at a density of 100 individuals per square meter for a period of 10 months. In
the experimental group, the water used for rearing was a mixture of D.S.W and normal sand filtered sea
water. During June to October, when ambient water temperature is normally high, water temperature in the
rearing tank was maintained at not more than 20 C. In the control group, abalone were reared in normal
sand filtered sea water at ambient temperature. During summer, when ambient water temperature was high-
est, greater growth was observed in the experimental group compared with the control group. Mean shell
length at the end of experiment was significantly larger in the experimental group (73.8 mm) than in the
control group (68.1 mm). 72.7 % of the abalone in the experimental group had achieved a shell length of 70
mm or more, which is the minimum commercial size for cultured abalone. In the control group, only 36.6
% had reached that shell length. These results showed that using D.S.W to lower temperature for rearing
abalone during summer, when ambient water temperature is highest, is effective for promoting their growth
and can contribute to the development of land based cultivation of abalone.
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The Use of Artificial Burrows to Improve Survival and Prevent Injury

during Post-harvest Captivity of Daggertooth Pike Conger

Muraenesox cinereus

Yukio UETA and Takahiro OKAZAKI

Daggertooth pike conger Muraenesox cinereus that sustain fewer injuries during post-harvest stock cul-

ture sell for a better price. In the wild M. cinereus creates a burrow, and we tried to keep stock fish clam,

thereby reducing injury, by placing artificial burrows made from polyvinyl-chloride tube in holding tanks

before sending to a market. Fifty individuals of M. cinereus ranging 210-1,820 g in body mass, caught with

a small-scaled trawl and with a bottom long-line, were kept for 10 days in separate S00L tanks, and survival

rates and injury conditions were examined. For the trawl-captured fish, the survival rate in tanks with artifi-

cial burrows was 14-18% higher than in the control tanks (no burrows). For the long-line-captured fish,

however, survival rate with artificial burrows was similar to that of the controls. The percentage of “good

quality fish” from both fishing methods, increased by 35-45 % in tanks with artificial burrows. This was be-

cause when artificial burrows were present, fish did not bite each other as often, or damage themselves

against the sides of the tanks. This technique is useful in the preservation of M. cinereus and transportation

of live fish.
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Influence of Handling Time of Broodstock, Sperm and Eggs during

Artificial Insemination of Chum Salmon Oncorhynchus keta

on the Emergence Rate of Fry

Satoru TAKAHASHI, Kou TOKANO, Humihisa TAKAHASHI, and Masatoshi BAN

We examined the influence of handling time and temperature of broodstock, sperm and eggs during ar-

tificial insemination of chum salmon, on the emergence rate of fry. We set 0-240 minutes for the handling

time, with two different temperature conditions (room temperature and ice cold water). In the case of room

temperature, the handling time that resulted in an emergence rate of fry that was less than 90% was 135

minutes for female broodstock, more than 240 minutes for sperm, 39 minutes for eggs, 39 minutes for in-

seminated eggs, and more than 240 minutes for washed inseminated eggs. When the initial temperature of

the internal genitalia of the male broodstock was more than 11C, the handling time became shorter for the

low emergence rate of fry (= 90%). In addition, cooling treatments of these processes (except for sperm)

could delay the decrease in the emergence rate of fry.
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A Colloid-type Diet can be Ingested by Larvae of the

Japanese Eel Anguilla japonica

Yoshitsugu MASUDA, Hiromi OKU, Kazuharu NOMURA,
Kazuhisa TERUYA and Hideki TANAKA

Development and modification of slurry type diets made from shark-egg powder have enabled glass

eel production in captivity. Based on this success, recent investigations have specifically examined to estab-

lish the techniques for consistent mass production of glass eels. One of required innovations is improve-

ment in feeding procedures, because the current procedure is too troublesome for application to mass rear-

ing. Results of this study showed that milk was ingested by eel larvae in milk-filled tanks. We defined an

intestinal fullness index to quantify ingested food. The analysis using this index showed that a milk concen-

tration of 25% and a 60 min feeding period are sufficient for larvae to ingest milk effectively. A diet sus-

pended in rearing water, such as milk, enables larval feeding without tank wall contact, without larval

swarming and with no need to flush out leftover food. Consequently, numerous problems that hinder more

effective production of healthy glass eels can be solved.
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Gel Forming Ability and Freeze Tolerance of Ground Fish Meat with
a High Content of ATP

Yuko MURATA, Emiko OKAZAKI, Meiko KIMURA, Sintaro IMAMURA,
Yoshinobu HIRAOKA and Ikuo KIMURA

Muscle from horse mackerel was ground with a cutter mill immediately after instant killing to prepare
ground meat with a high ATP content. The ATP level was kept at a high level (about 70%) until 90 seconds
after the grinding started. For comparison, the meat with a high ATP level was stored at 5C for 6 hours to

prepare samples with a low ATP content. The ground meat with high ATP was able to form an elastic and

smooth gel by the addition of 3% or lower concentrations of NaCl. After storage at -20 and -80C for 2.5

months, the meat formed a smooth gel when NaCl was added and the solubility of myofibrillar proteins was

higher than that of the ground meat with low ATP levels. The gel forming ability of the ground meat with
low ATP recovered to the same level as that with high ATP after addition of ATP. These results suggest that
it is important to keep the level of ATP in ground fish meat at certain levels for its gel forming ability and

freeze tolerance.
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Estimation of Fuel Oil Consumptions and CO, Emission from Japanese
Fishing Vessels

Katsuo HASEGAWA

There are about 112,000 diesel powered fishing vessels in Japan. The increase in their operational
costs, due to oil prices, is a serious problem. In this report, the annual fuel consumption of the vessels clas-
sified by tonnage, and by designated fisheries, were evaluated from a survey of the fishery economy in
2005. The total annual fuel consumption was estimated as 2.12 million k¢ with 10-20 and 200-500 tonnage
vessels being the major consumers. It was possible to estimate the amount of CO, emitted from fishing ves-
sels as fuel oil consumption, and to evaluate the relationship between fisheries catch quantity and CO,
emission. It was found that CO, emissions of net fisheries were low compared to angling fisheries. The
CO, emissions of the pelagic tuna fishery and coastal squid angling fishery were more than 6 t-CO,/t-catch.

JKEERT, 2(2), 111-121, 2010
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