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Studies on Calculation of Number and Height of
Circuli of Fish Scale by Statistical Methods

Satoru EZOE*', Hiromitsu OHTA*', Koso NAGAO™' and Kazuo OGAWA™*"'

Periodic rings such as annual ring or circuli, deposit on fish scale and they have utilized to research the

age, the maturity level of growth, physiological factor, the changes in living condition, etc.

In order to improve researching reliability, it is important that a lot of the scales should be collected
and analyzed automatically. If the circuli profile detect mechanically and the data being collected analyze
numerically, it will become to research the characteristic of fishes in easy and in short time and then to in-

crease the reliability of the estimation.

In this study, practical and useful processing techniques to analyze the number or the height of circuli

profile are presented.
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Fig. 1. An example of plane circuli profile without
waviness used in this analysis
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Fig. 2 . Representative number of circuli obtained by spec-
trum analysis
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Table 1 . Estimation of number of circuli counted by spectrum analysis

Measuring | Actual urﬁ:ecr‘a-iel‘ Total c;)rcuh
Samples | length (L) | circuli ircul number
mm |deposited number deposited
(Cave) (Cn=CavexL)
Cavel 38.46 242
@ 6.30 259
Cavez 139.03 246
Cavel 39.02 202
) 5.18 214
CaveZ 39.05 202
Cuvel 39.01 220
® 5.65 239
CaveZ 39.25 222
Cavel 38.17 213
@ 5.59 297
Cave2 37.07 207
Cavel 38.44 225
® 5.86 239
CaveZ 39.69 323
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Fig. 3 . Computing process for calculating the height of
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Fig. 4 . Result of spectrum analysis in overall circuli pro-
file
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Pig.14. Circulus top smoothed by the method of moving
averages
(a)An example of circulus top
(b)Some small peaks existing in a circulus top
(¢ )Circulus top after smoothing
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Fig.15. Result of detecting and counting of computable cir-
culi profile

5.4 [EEIRFERRETEINDISH

5.38ICld, BiDEIERET S L LD IR
D OB RE & R/ B AT L AT o 2z Rt
I, BHEREZ D4 T 500 RMTE RO
BN 2 R U TR b N A BB SRR I Y — 2
FEATALER 2 AT WSRO AL 2 FH L 727%, /ohze—
ROMEDEZRET S &, KERIEEROBEL K
DB EIBATE S,

6 # E]
THFFE T, BRE»rSEONLZEDERY, /X—V
FLaAr¥a—-yELFHL, BECETTAFEYE
HBTAHZERHINIL THIERITo /20 BRHIFEOB b 2K

ReITLEDBELUTOLHIIIR A,

1) A7 VIR & ) BRER O TR HE & 1



142

2)

1)

5)

6)

LE - KH

Sk 5 kR B L7
MRS L, BERO® S REHlT 25
B L

SBi, U RIS L, RO A
%32 ¥ -5 CRMICEHIT 2 FEE MR L,

FlsZ - ZFEE - BHEE | HREGSERIC BT
B35 AOBEEBOE—HHELOBRIIOVT,
AZKEE, 62-4, 586-591 (1996).

FlgZ - ZEEE - BHEL | £—RNEr L 7k
BETLERICBIT 2 YA BoBE A, HKE,
64-4, 665-670 (1998).

B S A OEREROEEE), AKEE 634,
563-569 (1997).

I - FRER - LB - BHHE— NI
WRICBIT ST A FRAOEH LBE, HKEE, 63-6,
892-898 (1997).

PSR - AEATE DS 3 - FTE0MED
Fl5E & EMRAESE, BIEKITER, 35 131-154 (1998).
WM - PUMESR - DBE - 74 TV 75
ALIVTE N FAMET 4T YT 2 EMOERE

- 7Kk -

7)

8)

9)

10)

1)

12)

13)

14)

15)

16)

AN

, HUKEE, 56-3, 437-443 (1990).

RHETR - WAE | < ¥ A BOBRBIEERICRITTR
, HkEE 61-3, 316-319 (1995).

RHBR R SABREOHA - B0 L 2REERE,
HkEE, 62-1, 136-137 (1996).

FHET - WAE | vV A HAHOFEE KR L SOk
AEHIERL & OBIMR, HOKEE, 62-2, 213-216 (1996).
TR B AhetsUREM S EHC L 5 B O BRAR O fRIT,
KRR - SBERFRFMZ B ARERLE,
[M155-178 (1999).

TRl B AR KEEL - 4HTFX w5 (L
7084 0BICHE N T W ABREROBRESME, 40K
fFgesiss, 53-4, 159-167 (2005).

HE G - A2 b VAR, BIEEE, B, 1977,
pp. 193-208.

FiEAE . EXFF—XFVF VT 1 V5, BRKHR
B, B, 1995, pp. 17-132.

BHAE  BREBHOLODEFLBOED T, A
A YT YA, HE, 1996, pp. 46-64.

WMOER I HEHNO ORI T — 7 ME, cQif
BRHE, R, 1992, pp. 69-72.

ORI BFENOLDORET— 4 0E, CQi
Bk, 3L 1992, pp. 111-121.



