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Characteristies of Circuli Profile Deposited on Fish
Scales of Red Sea Bream and Black Sea Bream

Satoru EZOE*', Koso NAGAO™**, Hiromitsu OHTA*!, and Chifumi IMAI*?

It is important to evalnate the age and the growth carrier statistically for the management of fish resour-
ces. The authors developed a convenient and a useful tool to measure circuli deposited on fish scale easily
by surface profilometer and to analyze the measured circuli data by personal computer processing. Spe-
cimens used in this study were of natural fishes of red sea bream and black sea bream that were caught by
set net fishing in Senzaki bay facing Japan Sea in Yamaguchi Prefecture. Then, it was carried out that the
number and the pitch of circuli deposited on the scales of respective fishes were analyzed minutely. The
results obtained were as follows; 1) The depositing circuli number of each fish were proportional to the
scale size and the proportional tendency of respective fishes were almost the equivalent. 2) The circulus
pitch of Madai was changed wavy depending on the growing, on the other hand, that of Kurodai was depo-

sited almost in even interval.
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T A ERTETRE L™,

AT, AXFBED Y 54 (Pagrus major ; Madai)
o054 (Acanthopagrus schiegeli ; Kurodai) 74 H$RHL
L 7 OB DE Y & £ OB OV TRENIC
M Lo RILowTHET 5,

2 BROEREX & BEIEZESR

LRl - ke

CKH - 43

WHTREINIREOT T A 30E%E Hvi, ERICHWS
vy A4 L0 DERSLBEEDT—F & Table 1 1Z7R
3, 5 A OEEE247~367mmT, HEE, 280~560g
#HEICH o7z, Tz, 705 A FHRE36~430mm T,
FE (3550~ 1460gD I H - 720 BB, RHOFEIMAOEK
BRFNENOTHELRT,

<54 ra A ORENLBOTIKEFig. 1ITRT,
EHoOFig. 1 (a) <54 OHET, Fig.1 (b) #rusy
ADFETH D, T2 FAOBIHENTH2EHEES

AWFFeIziE, FEEL144E 4 B 15 B IO BANE T O E B
THESNARRO 7O L4000 L, F4E 9 FI9HICERE

VSN AR L, ATFFE TR - T L - T <

Table 1. Length and weight of Madai and Kurodai

Proportion of samples
Standard
Total length | Fork length Weight
length
(mm} (mm) (8)
(mm)
(ave.) (ave.) (ave.)
(ave.)
247~367 220~300 191 ~262 280~570
Madai
(298) (259) (232) (424)
316~430 262~410 260~355 |550~1460
Kurodai
(364) (340) (298) (893)

(a) Madai

(b) Kurodai

Fig. 1. Representative scales of Madai and Kurodai
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Dorsal fin

Caudal fin

Anal fin

Fig. 2. Positions picked up scales
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(D)

(E) L

Fig. 3. Scales picked up from different positions
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3.1 MAEHC & B BEROBE Traverse unit
Mo WE I, THH O S5 (U,
ML 2.) 2 AV, HEEOMESFig. 412,
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FEL7. BECEEL-REOB M S CRlE LR Fig. 4. Surface profilometer used in this study
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EE, IRy FEAEREICERELAZTTR, & Fig. 5. Traverse direction in measuring circuli
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WA OB A R R AL ) MoB i@t 2 L i

Table 2. Specifications of surface profilometer used in this study

Maximum length of traverse |120 mm

Accuracy of traverse 0.5 m/120mm, 0.25 2 m/60mm
Pick-up type Differential transducer

Stylus type Diamond corn

Stylus force 0.7~ 1.0 mN

Measuring range 1.0mm(32nm), 0.20mm(6.4nm)
(Resolution) 0.10mm(3.2nm),0.02mm(0.64nm)
Travers speed 0.5~ 10 mm/sec
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Fig. 6. Contour profile of scale measured by profilometer
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Fig. 7. Circuli profile removed waviness by computing
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Fig. 9. Circuli profile after smoothing with computer
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Fig. 10. Relationship between the number of circuli and
scale size (in case of Madai)
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Fig. 11. Relationship between the number of circuli and
scale size {in case of Kurodai)
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Fig. 12. Changes in circuli pitch (in case of Madai)
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Fig. 13. Appearance of circuli near annual ring {in case
of Madai)
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Fig. 15. Appearanée of circuli near annual ring (in case
of Kurodai)
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Fig. 16. Representative changes in circuli pitch in Madai and Kurodai




T4 L0y 4 OBICH TR TwAEREHROB SRR 167

5 &

il

FAEE (AXFH) #Howsy4 a4 oficBRs
TV B ERMORE & FIR % FEMICIBIT L7288, DT
DT bl
1) R¥A Ly A OBICHE R T2 BREOREI
BORSE SITIZIZERNICBIL, ~5FfLru54
DEFEOENIFIEAETD SNE o7,

2) =¥4O%E, BEHERIRESETELT L0
L, 70FLOBEE—HETH 72,

ESRMOTBEAFEDE VD, EFROBEOE(LRITH

BErLb7:53 N2 b0, EENER,Lb 53N
BhDOPREBEELREREBOLEZI LNLOT, 414F5
EEDLTFETH 2,

X B

1) Amane Hayashi, Yoh Yamashita, Kouichi Kawaguchi
and Takeo Ishida: Rearing Method and Daily Otolith
Ring of Japanease Sardine Lervae, Nippon Suisan Gak-
kaishi, 55- 6, 997-1000(1989).

2) Yukimasa Ishida, Soto Ito and Kenji Takagi: Stock
Identification of Chum Salmon Oncorhynchus keta from
their Maturity and Scale Characters, Nippon Suisan
Gakkaishi, 55- 4, 651-656 (1989).

3) Katsumi Tsukamoto: Otolith Daily Increments in the
Japanese Eel, Nippon Suisan Gakkaishi, 55- 6 ,
1017-1021(1989).

4) PHEH - NRIEEH - #HLE— - HER - BEE
E-MBER HKEBET AN A OEKERE, B

7KEE, 56-6, 893-901 (1990).

5) Katsumi Tsukamoto and Yasuhiro Shima: Otolith Daily
Increment in Sandfish, Nippon Suisan Gakkaishi, 56-
7, 1083-1087(1990).

6) Takakazu Ozawa and Grace C. Pefaflor: Otolith Mic-
rostructure and Early Ontogeny of a Myctophid Spe-
cies Benthosema pterotum, Nippon Suisan Gakkaishi,
56-12, 1987-1995(1990).

7) Yasuo Mugiya and Satoshi Tanaka: Otolith Develop-
ment, Increment Fomation, and an Uncoupling of Oto-
lith to Somatic Growth Rates in Larval and Juvenile

Goldfish, Nippon Suisan Gakkaishi, 58- 5, 845-851

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

(1992).

KA | REOE A BRI T 25198, Bk,
60-1, 7-11 (1994).

ENE - NEER  EREEEL NS OER LK
£, BAOKEFSE, 65-2, 194-199 (1999)
FUgZ - SET - WRBRBICB T2 V1 HRD
A Na T LRERE), HIKEE 66- 1, 25-32(2000).
AEE  BEAFORVI L I ATEAEROTEMRK
CRIET RS, HJKEE 66-3, 495-496 (2000).
AHEAR D BVWEHLA MR T ARBELROT
FHAZE{L, BOKEE, 66-3, 493-494 (2000).

HREFRLAL, - TSRS - KA THE - TS0 - SemPess -
HINEA  BAMETEDIIC L 2R BRI Y
FYADOEEREOHERE, HIKEE, 67-4, 647-657
(2001).

FUgZE - ZFEMEE - TREEE | Bl maiiiEic s

LA DOBHE LHOE—WmELOBFICOWT, H
JKEE, 62-4, 586-591 (1996).
PRzt - ZEEE - BHEE  Bog—
Te BB BT A~y A BHOBHA, HK
55, 64-4, 665-670 (1998).

S L VA OEREROELE), Bk 63-4,
563-569 (1997).

BT - HERER - LB - AR ¢ JUNEILE
BEICBIT B 74 FADER L KR, AKEE 63-6,
892-898 (1997).

FiES R - FRATIE BRI 53 - TTEOED
FI%E L AERADE, APEKATER, 35, 131-154 (1998).
AR - FLER - AUE - 7242 7L T
Fh i ZVT L NATAET 4 5T 2 EOER
HE L R, HIKEE, 56-3, 437-443 (1990).
FEHAET - IWAERE | v 5 A BOBERBEEICRIZTA
mOE, HOKEE, 61-3, 316-319 (1995).
WHER | vV AHAOEE - BC L 2BERE, H
kg, 62-1, 136-137 (1996).

WHER - WAE vV M HAMORET KR L Bok
AT & OBRR, HOKEE, 62-2, 213-216 (1996).
LRIE - 4R T30 - ANIETD - KEEY : S0k
OERENTFEOIRE, BRTHEHE, 120-130
(1998).

LEIR - KBS - KR - BE b EREBK
DUETARATILE, Hok Tiande, 221-224 (2002).

REP B &



