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Thermally Induced Bar-code Otolith Markings
in the Juvenile Black Sea Bream, Acanthopagrus schlegeli,
Obtained by Using Deep-sea Water

Ken WATANABE * and Kazuo HOTTA *

Bar-code otolith markings were thermarlly induced in hatchery-reared juveniles (3.5 to 77.7mn in
mean total length (TL)) in the black sea bream, Acanthopagrus schlegeli, during the summers from
1997 to 2000, by repeatedly exposing them to temperatures in which 5 or 10°C lower than that in
which the fish was ordinarily reared. The colder sea water was obtained by mixing higher
temperature sea water with the pumped cold , deep-sea water (2-3 C) of Toyama Bay. Bar-code
markings were discriminated on the otoliths of juveniles (29.8 to 32.2mm (TL)) which were exposed
to the 10°C or 5C lower temperature. Bar-code markings were recognized more clearly in the 10
C lower temperature. However, the markings were not so clear in juveniles of 52.2mm (TL) , and
never found in juveniles of 77.7mm (TL). This marking method can be applied to a large number of
juvenile fish without harming them and may be used to produce some variations of marks by
changing the pattern of cooling treatment.
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Figl. Diagrams of 4 patterns of repeated cooling (by adding pumped deep-sea water) used to induce bar-code rings in otolith of

juvenile Black sea bream, Acanthopagrus schlegeli. For example, in the case of a, 1-day cooling (lowered by 5C)
was carried out three times with 5-day and 2-day intervals.

Hyphenated abbreviations (e.g.,1-5-1-2-1) were used in the text, figures and tables.
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Tablel. Bar-code ring formation on otoliths by thermal induction and survival rates of various
size of juvenile black sea bream ,Acanthopagrus schlegeli .

Mean total length
3.5 5.0 13.9 29.8*** 32.2 52.2%** 77.7
Age (Days old) 3 13 33 51 54 78 102
Conditions* [~ 1-5-1-2-1 — | 2-2-2 2-2-2 4-34
1-5-1-1-1-4-1
W.T. was lowered by 5 C
Survival rate (%) 6 30 49 100 97 100 100
Quality of marks ** No ** No No No to No to No to No
good ** good good
W.T. was lowered by 10°C
Survival rate (%) - - - 100 - 100 100
Quality of marks - - - No to - No to No
good good
Year of experiment {+ 1997 - 2000 1997 2000 1999

* See Fig.1 for explanation of marking conditions. ** No . Bar-code rings were not visible.
Good . Separation of the bar-code ring was visible and more than 50% of the rings were visible.
*** See Table 2 for details.
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Table2. Quality of thermally induced bar-code rings of juvenile black sea bream,
Acanthopagrus schlegeli (29.8 and 52.2mm in mean total length) .

Mean TL W.T. Conditions Quality of bar-code rings ***
(mm) lowered by Good Bad *** No Total
29.8 5 2-2-2 10*(52.6) ** 6 (31.6) 3 (15.8) 19 (100)
10T 2-2-2 18 (81.8) 3 (13.6) 1 (4.5) 22 (100)
522 S 2-2-2 4 (13.3) 14 (46.7) 12 (40.0) 30 (100)
10T 2-2-2 6 (17.6) 16 (47.1) 12 (35.3) 34 (100)

* Number of fish: ** Percentage (%) , *** Bad:bar-code rings were visible but not 'good' as above.
"No' and "Good' are similar to the explanation shown in Table 1.

Fig.2  Longitudinal view of otoliths of black sea bream, Acanhtopagrus schlegeli, after grinding. Fig.2-a  Otolith of juvenile
(TL32mm) reared for 2 months after cooling treatment (1-5-1-1-1-4-1 by 5°C) shown in Fig.1-b. Arrows indicate the bar-
code (4 check rings) formed by the thermal induction.Bar=Imm.  Fig.2-b : Otolith of juvenile (TL29.8mm) reared for 2
months after cooling treatment (2-2-2 by 10TC) shown in Fig.1-d. Arrows indicate the bar-code rings. Bar=1mm.
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