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Table 1. Number of otoliths examined monthly for each ring-group
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Explanation{l) Month; 2) ring-group; 3) number ot specimens.
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Fig. 1. Parts of the otolith
Explanation: 1) Inner-side; 2) outer-side;

3) anterior end; 4) posterior end.
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Fig. 2. The left otolith and the plane of section
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Table 2. Period of formation of annual rings on the otoliths
in different ring-groups
FRERMAK (%), | FRELRRE (7)Y, | FREREE (DY, | oot filbe iy
g g | RRARH B AR | AR
1—13 [14—17{18—29| 1—13 |14—17|18—29| 1—13 [ 14—~17|18—29| 1—13 | 14—17 |[18—29%*
I 100.0 | 100.0 91.6 0 0 8.4 0 0 0 82 53 83
I 100.0 [ 90.9 87.9 0 9.1 121 o 0 0 23 11 58
I 100.0 89.5 81.4 0 10.5 18.6 0 0 0 19 19 59
v 57.2 54.5 36.8 42.4 45.5 63.2 0.4 0 0 243 11 19
\% 11.6 0 — 85.11 100.0 { 100.0 3.3 0 ¢} 302 25 11
VI 0.3 0 — 75.9 83.0 80.0 | 23.7 17.0 | 20. 299 53 10
VII 0 0 — 0 0 —_ 100.0 { 100.0 — 303 9 —_

APoBEHRIR

Explanation:

1) Month; 2) percentage of the otoliths with translucent margin, new ring not yet appeared; 3) percen-

tage of the otoliths with opaque margin, new rings just forming; 4) percentage of the otoliths with

translucent margin, new rings fully formed; 5) number of specimens examined. *) ring-groups.
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A, 1—13 g4 B. 14—1784H; C. 18—29 &4,

Fig. 5. Percentage of otoliths with opaque and translucent
zones at the margin. A. 1—13 ring-groups; B. 14—17 ring-
groups; C. 18—29 ring-groups.

Explanation: 1) Percentage of opaque margin;

2) percentage of translucent margin; 3) month.
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Fig. 6. Monthly changes of the terminal index in each ring of the otolith
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Fig, 7. Chart showing the scasonal changes of frequency distributions of different body-length

groups and the peiiod of ring-formation on the otolith of the young fish, (Rig
of spring spawner; Ry young of autumn spawner; Rs—1+),

Explanation: 1) Months 2) body' length; '3) specimens with no 'age-reading.
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Table 3. The distribution of the theoretical body length of the first ring group,
based on the results of examination of the otoliths of 4- and 5-ring groups and
calculated according to Lea’s formula
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.2 9.4 20.7 25.4 19.1 13.7 5.1 2.0 3.1 0.4 256

_ S =

Explanation: 1) Sex; 2) body length; 3) number of specimens.

R, NEF AT B SRR A R, A, R 55— MME R T BB I B U H BAE IV—VI B 48,
85— MERRTERON 9 K B IS IR0 110—210 ZBoK, TIAEIE AR 010 A 4 Be 5114
VRIS Bk, R LS D FRer5 3. AR A SRS,
P A L —MERTE RN S IV—VI B, EH VA, KEEEE 110—210
RAAT; HK, BRI AEA BB MERTRAY ) — e, Tikag @l X — &
4, BERFIEK R Z A, TREIRKE T H 200 5 fa B WA 2 R B8 = L i ok B
TR — R,

AR GRS RITREI 5 R, SRR R4 AU — M ERTE R IR R it
A SERE EROEE S R RE A, RXAE T XA SRIERL S FRsI RS AR
PREHET, A AR ERE R RO LB R MR T A Lk



BINES: KEATERIREIE B AR # L EME 11

BoH i _bFEE L, FE R IEFRREN R & E5, Jﬁ]ﬁ,gﬁﬂj'ﬁi\ﬁ(%‘:ﬂﬁ_t%—/l\
ERTERAPOZEREER, BTARARASRNEGEIENRE £ XFEREHKA
B, WBLRBRAFESANE AN L2ES —FHNE  EFERTERER, SREDIHAR A

4 i

1. FRAPIR P B A MR SRR TR 5 30 0 1 B 4 B P IR SO M AR & B 7
ﬁﬁ‘&,?ﬁ@i?kﬁ A (BEERE#R) HARNF B EESHLHRE TR 230
FERH(RASDERE I T8 &4 RFe0R2# (R QW) B30 4 R, 1 H
HIRBER—Ro H Ik, AR A XHIFAE T 15 K KK AR B PR 4
o

2. WA (BDSE R TTRRAOLERR) BOT N B pRRg L 15 U BY T R BL HIE sk 2E
Fro KRETUSHZAWE: 1—13 ALSIIFAL HIR0R I 4 A6, 14—17 it
233 A8, T 18 A LRI A AIEIE | BMBEHBRT, EE:ETREN
B, B A RIS BAE 5—6 B Buaad 7 A,

3. BTG S — TR IR R RRE R, s AU — MR
BN — 8, MRS R — MEROTE R AN — L E s, RN E—SER
E—FEFI T, RS RN RETERTE RN R R B R T AR
RE e S8 S T LRSI SERE b, 5T~ B AU A L TR 2 o B 2 B R £
BB At R RIS R R KM _E A EAME L,

4. B AR, E—ERE LU R T RS ALNREE, ARME
REA PR RATS R B I MR AR AE R A A KRR TIA BT RN 4 8180
W#lo HRMBEH, B TR AR, e TR R NS A KRR TAAER,
BREE—S W
- S AT BTEBAEAGRKRNESE, RIFMEFREOMERTERSRFLRER
B SRR T B BEMRBORIE . XX SEIX SUbR AR A R IE R BT AE A B XA RO ZE R LIS R
HiRAY, B B, AT E SR B PR RIS KT f AR, R SR PR TR s
B ASER,

8 £ x ™

(1] wERESEZEN, 1959, RERMEMENTISHE, PEEM 1959 (9) 697,

[2] 2R, F BT IR, P20, PRI SR EEWT5H, 1959, RERIOFR. ATFEER KRR KWK
FR)2HSHBERNRK,

[3] TIMkFERIERT, 1958, rRASBERRE. (8) 1 62—63,

(4] MERFKFEHI, 1960, ?##kﬁﬁﬁ%ﬁﬁ&*(w”—w”)o iiﬂi‘dﬂf‘ﬁ*ﬁ%ﬁfﬁﬁﬁ‘f%
o g 232,



12 B ¥ ® % £ 7

{51 =@ 3, 1958, K, K/ 27 v +REOWHE, B FELRKITo(, EBRRATERET
ZE% 151213,

[6] AGFEI.FEREE, 1957, kPFREE, Eidr k&t 57—58 H,

[7] Uyrysosa, V. W., 1959. PykoBoncTBo mo m3yuesmd Bospacta H pocra pu6. Msp. Cos. Hayka.
24—76,

[8] Graham, M., 1929. Studies of age determination in fish. Pl. II. Fish. Invest. Min. Agri. Fish., Ser.
I, 11 (3): 1—50.

[9]} Irie, T., 1957. On the forming season of annual rings (opaque and translucent zones) in the otoliths
of several marine teleosts. Journ. Faculty fish. Ani. Husbh., Hiroshima Univ. 1(3): 311—319.
(Abstract)

{10} Kubo, I., Umemoto, H., and Watanabe, K., 1953. A contribution to the fishery biology of a common
cyprinid fish, Hemibarbus barbus (T. et S.). Journ. Tokyo Univ. Fish. 40 (1): 1—13.

{111 Le Cren, E. D., 1947. The determination of the age and growth of the perch (Perca fluviatilis)

from the opercular bone. Journ. Ani. Ecol. 16 (2): 188—204.

-~

a



RIES: KRAT ENREIZR AR RIE R EERNE 13

THE CYCLE OF RING-FORMATION ON THE OTOLITH OF THE
LARGE YELLOW CROAKER, PSEUDOSCIAENA CROCEA
(RICHARDSON), WITH SPECIAL REFERENCE
TO AGE-DETERMINATION

Xu Gone-zHAO, Luo Bing-zHENG, Wu Hao-zziou anp Wanc Ke-Ling

(Institute of Oceanology, Academia Sinica)

ABsTRACT

The otoliths from 3789 individuals, taken monthly from the Chekiang coast, during
the period from September 1958 to December 1959 inclusive, were used in the present
investigation.

Monthly observation on the marginal structure of the otoliths and terminal index of
each ring group carried out over a period of one year confirmed that the rings on the
otolith were formed annually (excluding the first ring of the autumn épawners), as there
was an complete turning over of one sort margin to the other during a definite period
of the year. It is therefore concluded that the otolith of the Large Yellow Croaker is a
reliable index for age determination. .

The opaque zone at the margin began to appear in January. Its percentage oc-
currance was highest in May and June, and fell to zero in July. However, the petiod of
commencement of formation of the opaque zone varied regularly according to the age of
the fish. It began to appear in April in the individuals with 1—13 rings, in February
and March in those with 14—17 rings, and as early as in January in those with 18
rings onward.

A preliminary analysis of the monthly length frequency distribution of the young fish
and of the inarginal structure of the otoliths revealed that the first annual ring on the
otoliths of the young fish of the spring spawners was formed one year after and that of
the young fish of the autumn spawners a year and a half after being laid.

During the winter and spring the growth of the otolith was very slow, but during
the summer and autumn it showed remarkable growth. It can be deduced that the
growth rate of the present species also varies periodically, ie., it grows slowly in the
catlier half of the year, and remarkably in the latter half of the year.

In the present report, the distinction between the true annulus and the false annulus
has also been described.



