FhAKRFRE#55 7% (2002) 53

HEAPTHRAETEINS-L I ABEROHBRKEENKT

KB SRR - I %%

Decreases in the daily otolith growth increment width of flounder
{(Paralichthys olivaceus) upon exposure to high turbidity conditions.*

Shiro TOIDA** |, Atsushi YAMADA***

Abstract

Daily otolith growth increments were analyzed based on a rearing experiment, using a scanning electron
microscope (SEM) . The rearing experiment was conducted for about one month using 0 year old flounder
(Paralichthys olivaceus) which were produced in the Prefectural sea farming center and were marked with
alizarin complexion (ALC). The water quality in the artificially polluted tank was equivalent to that of cen-
tral Tokyo Bay. It was confirmed that any incremental rings in the otolith were formed daily, by referring
between the fluorescence micrograph of the otolith marked with ALC, and Lthe SEM micrograph of that same
otolith. Information on the daily growth increment width for every date was acquired, by width measure-
ments of every band. In the control experiment (filtrated sea water), a significant negative correlation be-
tween temperature and width of daily growth increments was observed. Remarkable depression in daily
growth increment width was observed under artificially polluted conditions. [i 1s suggested that through

analysis of otoliths, the past environmental conditions experienced by the fish may be inferred.
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Fig.1 Appearance of rearing equipment, and setup
of rearing experiment. Rearing equipment is
shown in the photograph (above). Setup of

the rearing experiment is also below.
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Table 1 Rearing and artificial pollution conditions.
Control tank Test tank
Term Acclimatization Term(1) Transition Term(2)
7/17~9/1 717~7/24 7/25~8/7 8/8~8/11 8/12~8/27

exchane rate of filtrated .
sea water (times/day) 200 200 200 not stabilized 100
filtrated sea water flow ve
(/minute) 8.4 8.4 8.4 not stabilized 4.2
Nannochloropsis e

ps! 0 0 5 not stabilized 10

concentration (%)
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Table 2 The result of a water quality analysis
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Fig.3 Changes in body length and body weight. The

broken line shows the control tank and the
solid line test tank. Points and vertical bars
show the average and one standard deviation,
respectively.

Term(1) Term(2) The water qualty of
central Tokyo Bay
Sample 8/4 817 8/22 8/24 g/27 (et 15years average)
Test tank 340 223 299 382 445 3.05
COD  (gmol)
Control tank 1.06 055 073 072 097
NO o (umpy  TESHEETK 1499 18.56 1261 1380 1222 24.90
N MO o ontrol tank 15.904 17.23 1469 1555 14.16
Test tank 058  0.83 520 540  5.89 4.95
NO .- I
N Gumol) ol tank 020  0.20 027 025 0.4
Test tank 951  4.44 28.11 3310 17.41 30.01
NH N (umall) ol tank 297  1.00 102 154  1.60
Test tank 093  0.80 130 161 157 1.52
PO P
O« (uma) ol tank 046  0.47 040 0.44  0.39
Nannochloropsis ~ Test tank 56.78  69.50 70.27 109.56 103.11
concentration (§  Control tank 1.00  3.50 050 050 1.1
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Fig.4 Scanning electron micrograph of the cross section of an sagitta. (Magnification in printing: x125 ;
Observation conditions: x500, 20kV) Multiple visual fields were combined. The right frame shows the
portion used for analysis. An example of discontinuous otolith growth increments is shown (arrow).
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Fig.5 Scanning electron micrograph of the portion
of the sagitta used for analysis (cross sec-
tion). (Magnification in printing: x500
Observation conditions: x500, 20kV)



58 HEAHICBIT A IR EROKF

2 it

Fig.6 Fluorescence micrograph {( * ) and scanning electron micrograph. (Magnification in printing: x125 ;
Observation conditions of fluorescence micrograph: x10; Observation conditions of SEM: x500, 20kV)
The position of the ALC marker was checked by aligning both.

Fig.7 Analysis of daily otolith growth increment width.(Magnification in printing: x760) Width is narrow
under polluted conditions.
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Fig.8 Change in daily otolith growth increment
width for every date, back-calculated. The
broken line shows the control, the solid line
the test, and the gray area the width of a
standard deviation. Width is narrow under
polluted  conditions. A: Term(1), B:
Transition (condition was not stabilized), C:
Term(2). 10-day running mean was applied.
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Fig.9 Relationship between water temperature and
daily otolith growth increment width.
Regression is shown in this figure. The corre-
lation was significant.
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