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Reproductive behavior of saffron cod in captivity

Are-Lang CHEN*!, Hideo YOSHIDA** and Yasunori SAKURATI*?

The reproductive behavior of saffron cod (Eleginus gracilis) was examined in captivity. The captive saffron cod
spawned demersal and slightly adhesive eggs, which dispersed and settled on the tank bottom. Ripe males and females
did not display the ventral mounting behavior, which displayed in other gadid fishes during spawning. The aggressive
behavior such as pushing, prodding and dorsal mounting did not observe between males during the breeding period.
The female released all of her ripe eggs in a single spawning. Spawning involved one female and one or more males in
bottom of the tank. Just after release of eggs by a female, one or a few males followed the female and spread sperm on
the eggs using tail beats. The eggs slowly sank to the bottom.

The spawning behavior of saffron cod was similer to that of Pacific cod, but differed from the single-pair spawning
characterized by ventral mounting and multiple spawning over a several day period seen in walleye pollock and

Atlantic gadid species.
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%gﬂ E%@j(;ﬂ?]_ciOSNOSOC _,CO) 3 15” 7& ]Z/% g , .a—/\‘nzcik Day time Night Day time
HTFT&®Ho7 (Table 1), Fig.4 Spawaning time of captive Saffron cod.
VEBN % TEZRC & 7218010 5 B LR AT % BlER T & 7 Downward -pointings indicate spawning.

DIE9PFI (Table 10 (*) DA T W2 WIRER] 7 — & A7
5B EL19864E 1 A29H19 1 10(**) D 14]) TH o7z, Table 2 Fertility of spawned saffron cod.
6 B, WOEIZ & 0 EIR20~604 X FE KD HE L

B.L. of Estimated eggs.

TW5 2 e LR 2 HE L7z, =B, 5% 3HIIC Spawned date and tiMe  fongles unfertilized fertilized oo |
O\/\"Cci, EH:':EH@ﬁﬁ%ﬂﬁﬁmfﬂ@%ﬁﬁﬂfﬁﬁLii’%b‘fz 1986, Jan. 17, 11:00 327 1 175 96. 2
W IZBEIISR A FE T & Zr o 727%, BBEA2L 100~ Jan. 18, 17:50 219 8 178 %7
6 : 30&@@&&5) ?)%V*&iﬁuﬂﬁﬁ?&a:@ﬁﬂbf:%O)& Jan. 21, }ggg 3N 1 319 (%) 97.9 (%)
e L7zo RNT, EIIREZNZ OV T, B (10100 19:13

~14:00) T4BITHo7zo AEFE (16 1 00~17 1 00) 1987, Jan. 29, Dawn 361 0 292 100
T 4@[ TF% (17 :00~1: OO) T 715'] Z iz iﬂjﬂi * indicates the mixed eggs by four females.

MO 3BIZ MR 5 &, BRI OEIREZIZ BT 2 REDH

WL EMA A S L7 (Figd)o, GBIHID H HiE
ERRIZDIZABTH 72788, WINhdZHEEITISH~
100%Td o 72 (Table 2),

Table 1 Datails of the saffron cod during the spawning

experiment. 2. ESMTEIOSE, b & UEIEEOMEDTEIRR
Spawning date and time T:fzenu.;nfl)em;fgld fo SpaewnedB L ¥;;;L fE T TCOa< 11T s T Cif[fj{?%@/\" TRITIN—T%
1986, Jan. 17, 11:00 309, 332, 313, 329 328(2.8) 0.8 ) < ,’O—a—" 1£%b:j($gg)p}j%, EE % ‘/@) > < b ﬂkg@o

Jan. 18, 16:00-17:00(+) 345 305, 303, 324  279(2.7) 0.3 THY & FTF T Atantic cod?) T b L7 E

Jan. 18, 17:50-17:55 345, 305 303, 324  279(2.1) 0.3 B2 %7 K --pushing, prodding, dorsal mounting®
Jan. 20, 19:00(x, ) 325, 308 289(2.9) 0.2 N =
Jan. 21, 1:00(, *¥) 334, 292 289(2.3) 0.3 £ 7%, MOHIMRIPHE R SATE 34 < A DAL D
Jan. 21, 16:30 345, 304, 305, 326 311(2.5) 0.2 o7z F1z, R LM CTIIARIEDG ALY,
Jan. 21, 18:56 345, 304, 305, 326  272(1.9) 0.2 AR S OREHEDO R JNEREETDH - 72,
Jan. 21, 19:13 35, 304, 305, 326 284(2.9) 0.2 IBIDHMEIED H L, ¥TFHIZ X - THEIMTE 2 i
Jan. 21, 20:23 345, 304, 305, 326  317(3.1) 0.2 FTE21HNIONT, ZOFTEDO M 2 LU T OB X
Jan. 29, 16:00-17:00 (x, **) 329, 321 286 (2. 5) 0.8 (Fig.5) C:ﬁ? Lf:o &E”X§1ﬁ(§ﬁliﬁﬁfi&%ﬂ%ﬂ 7 )%
Jan. 29, 19:10 (k) 329, 321 514.7) 0.8 ot

1987, Jan. 28, 10:00(x) 300, 301, 317 336(2.7) 0.8 $F. DS b 1R I % 31T L R
Jan. 28, 14:00(0) 300, 301, 317 367(3.9) 0.8 o
Jan. 29, Dawn 300, 301, 317, 294  361(3.6) -1.0 TR 5 AR & 5 ~ 6 BB AT L2 el |2 iR b 7
Jan. 20, 16:20 30, 301, 317, 5200 e (flaunting) (Fig.5-A)o DL &, ZOBERICWV1E
Jan. %, Do B0 00T wene 0 OHEE, KOBEWo () EEKEED ) ICEAE0mIE
Jan. 31, Dawn N LY B EOMEH s Mmoo 7z (Figh-B)o & OMEES) X697
o 31, 12140 I gean a1 B REDWBITIERINS <L, Libfie i

* indicates assumed time ﬁ(?](l_ﬁ'—‘ < % l/) O\/‘Vc*ﬁ}: @Tﬁi)‘mﬂ@@j?éﬂt&

*x indicates half diveded aquarium

DORBZHE Lo 7 (Figh-C)o £ LT, MEIZZE0kM
itz K& L OB D OARGEE S BRGS0 TR L
CPeH 728, MR 8DFTEHC L9 IRITIH - Tk L
RSN E RO 72, W T, FEBOMEII RS Z # L
CH B HHS (beating) M & JLIZHI 2 34 LG 72
(Fig.5-D) o BEIRATENIE, KAEKEIO1/313 EDHEIFEH T
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Fig.5 Spawning behavior of Saffron cod in captivity observed in January 1987.
A:One male flaunts his body to female for a few seconds(courtship signals).
B:The female begins to circle slowly.

C:Female continues to circle, several males apprach.

D:Spawning run abruptly begins. Female releases eggs and both sexes
broadcast the eggs with fins extended and body beating.

E : Males releases a large cloud of milt.

F:Males and female stand still for 5-10 minutes.
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Fig.6 Photograh of egg release by Saffron cod. Allow indicates released eggs.
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Fig.7 Males chasing each other completely like aggressive
bihavior.
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Fig.8 Relationship between GSI (gonad weight/body
weight X 100) and frequency of sperm emission.

Table 3 Relative body length(mm) compared males with
female in each spawning groups.

Example of Spawned .M.ales . Differences
spawning female (BL participated in between female
spawning (BL .
groups mm) mm) and males in mm
A 251 329 -78
B 252 366 -114
o] 279 345 -66
D 272 345 -73
304 -32
305 -33
326 -54
E 311 345 -34
304 7
305 6
326 -15
F 317 345 -28
304 13
305 12
326 -9
G 328 309 19
332 -4
311 17
329 -1
H 376 300 76
301 75
317 59
294 82
366 10
356 20
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fHE T TOI~ A OBEGATE) % BI52 L7258, A
KETH B WIEENITE VKRG T CTEIIIL, L2d
G9REETEDILMEIN % 1 [ O REICHRUB T 5 Z & 25 5 A
ol E51Z, M1RBIOH L TRIHEE 1R, FY
A ZLT OMECTIIBEEATEINCSINL, Z DRl & Kok
W TN H A e ERWHLNE o7z, £2
T, I~ A OBFEEEICOWTINE T ¥ T FH %
TG SN TWA A & %47 572 (Table5),

COHT, A7 b ¥ F2 Atlantic cod® B X W
haddock® 7 ® X912, SEEMEFEN T ERT 25 TR
FHETIERD &) 3l L 22478 d 5, $hbb,
FEYNRT O MERN IS0, Ok & i BT # A H ), H
R NARE % 5 &0 72 HEASHE L3 L CoREE, BT 2479 o
FoMMEIS LIS X BERI~Y Y VT 4 v IR R
LKEELY, ZoOvT T4 LR, FOT T

Talbe 4 Comparison of spawning in gadid fishes in captivity.

Species Atlantic Haddock Walleye Pacific Saffron
cod pol lock cod cod
Water 6~10 4~11 2~7.5 6.4~7.6 -1.0~0.8
temp. (°C)
Spawning night night night night night, sunset
time daytime daytime
Nature pelagic pelagic pelagic demersal demersal
of eggs separable separable separable adhesive adhesive
Existence of present present present absent absent
hierarchy {loose) (loose) (loose)
Pigments on darkened Pigment spots brightened brightened unobserved
body of male on dorsal on lateral on dorsal on ventral
Sound grunting hamming grunting silent presumably
production sound (male) sound (male) sound (male) silent
Spawaning single-pair single-pair single-pair segmentated segmentated
behavior spawning by spawning by spawning by spawning by spawning by
ventral ventral ventral one female one female
mouiting mouiting mouiting to one or to one or
a few males a few males
Duration of 19 days 19-59 days 9-51 days within 1 1~3 minutes
spawning (estimated) minute
Number of 5-6 17(10-25) 10(4-13) 1 1
batches (estimated)
Authors : cod:Brawn (1961), haddock;Hawkins et al., (1967), Hislop et al., (1978), walleye

pol lock;Sakurai (1982, 1983), Pacific cod:Sakurai and Hattori (1996), saffron

cod: (this study)
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Fig.9 Summary of the spawning behaviors of saffron cod in captivity.
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FENIC BT 2 2 OREINEEIR, GEEO W OD
DOHEFETHE SN TS, B2 1EXTFFD Thakassoma
Tunare D¢, BEEBOMEO 7V — 7%, HEME &
ZREIRZATV, ZbiX ) & b OWI G OHEIL 13 1 O
Ji247990, by ITua 47, Menidia menidial3 i [E
Wi Dcordgrass (Spartina alteriflora) OWIC, 7~V ¥
Ak, 5V ZHOEDOIIZEINT 505, EED
cordgrassDIfr, —HTRT7HENS Z LTSN
TwaY, avAfolf, REPREIEN NI L,
AIERY CTHRAE L 72 & 9 IS O PR RIIMEDYR ICR &
W2k, L2bMIIZEIRENIIBRY RS 2 & &
5, EBEOEINGIZB W TR I HEM 233 28
BfEoER, BUEIC X 2EIMMTEISEZ 5 2 EAVEE S
Nb, 612, —HL %o L HBOBEMEAE D CRIFT
B, AR Z NS OFTEIDNER L TR Z o 7238, #
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A LF ¥ v A DOKorfiBIZBWT, a2~ 1 DN KA
DB OROHOK L7zl ICHE L, B> T
JKE 2K L ORIl L -0 2 BIEE L TWw 5,
C OREIATEIOFANIBAD TR WA, SRIOFEEFER &
Ghesl, ARBEET CEDLZHEOTIZBWTE, 1
& DI Dbeating & BIN AT, FHEHRULHIIZ O }ED
FEMBFERSINTT b BB EN, ik L7zL 912
AHEOEIEIIEFE Y 1 TOWREME BN E A D D
ENTEL, Tz, <A OMICHEREAOEINEETIL,
ININZIZBWTEOEIMS T N2 &, EIRTEH)
(IEEE L BB ORRETrb L, HE—RITETOIN
FEMTAH I EDEILE SNTBY, RN UTHIEN
P O ETEHOM CTEML L T b Z & IFFREV,

PEUR & FEAS T A BREREIN IR LTI, RESRRERIEE A
DAPIERNAT, ZOLLBHEP S EEEIIHTT
ThY, FFCHEHERDL6 30759 00 TOMIZE
H LTz, REBRTIIREIEE L TWRpo 720,
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