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Fig. 1. Methods of measurement of different parts of the larva
Explanation:
1) Total length; 2) standard length; 3) d1stancc between tip of snout and anus; 4) head
length; 5) eye diameter; 6) snout length; 7) height of head; 8) length of yolk-sac; 9)
height of yolk-sac; 10) height of dorsal fin-fold; 11) height of ventral fin-fold.
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Table 1. Comparison of diameter of the eggs from different localites

and different Spawning seasons
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MM 11 09|1.12[1.16|1.19[1.22[1.25(1.29]1.32{1.35|1.39|1.42[1. 45|1. 49|1. 52 BiE ol

Eggl) ﬁﬁ}:!_iz)
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1958,1X,15—29 | RGR@D® | —|—|—]—|—|—|6.133.336.421.2/ 3.3 — | — | — | 33
1960,1X,21—22 | 15458 (FO® — | — | — 0.4 2.0] 8.917.038.1[20.7[12.5| 0.8] — | — | — | 247
1960, V1,12 RE )Y — | — | — 2.0 5.7]14.837:4[27.3] 9.6] 1.7] 0.5| 0.3] 0.3[ 0.5| 406 -
1958, XI, 8—29 | 7l & MHEBO®| 0.3]0.7(3.3 [13.9}30.834.1[13.9} 3.0| — | — | — [ — [ — | — | 302
AL EHEMFO
1958,1X,27 | 48580 — | = =1—=|—=|=|3.3p0.046.7j20.0| — | — | ~| —| 30
1959, V1,8 R E)D —|—={—=1—=11.0 — |13.0[29.0836.020.0| 1.0] — | — | — | 100
1958,X1,13 BNERSEGY® — | — | — | — | 4.0{62.0[3¢.0| — | — | —|—|—|—|—| 50

Explanation: 1) Date; 2) locality; 3) diameter of eggs in mm.; 4) specimens collected by plankton
net and preserved in 5—6% sea water formalin; 5) living specimens by artificial fertilizationy
6) Taichu-Yang, Chekiang (autumn); 7) Taichu-Yang, Chekiang (spring); 8) near Naochow
Island, Kwangtung (autumn); 9) number of eggs measured. :
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Table 2. Rate of development of the artificially fertilized eggs of the spring spawners

from Taichu-Yang, Chekiang, under different constant temperatures

18°C+ 20°C+ 21°C+ 23°C+ S
L 3492) 342 352 3£2) HED
HemEn | 29 | wtme | SR 97 e | BE e | TOM
ol IR ol o A >~ B ”
18.00 19.60 | 21.21 23.20
o ) s
2~ 1.25 1.00 | T.00 0.75
18.01 19.61 | 21.21° 23.21
- R w o 1.50 | 1.25 To0
L7 ) 6.a7 20 | 12 s 1-00 1545 5.75
17.98 19.63 | 21.18 ‘ 23.23
8-Ha R 7.5 200 | T.75 .35
17.95 19.63 | 21.16 | ° 23.21
— ——— - . ——— —— 0' 6 - -
16-JafA® 2.75 1045 =55~ 1 325 10561 53 8.4 2-82
17.93 19.64 | 21.15 23.21
32- Al 3.2 =275 | 2.75 T.83
17.91 19.63 | 21.13 23.18
| 17291 | 3.08 21.13 | 4,97 3.27 4.07
64-Ha 3,75 3.25 | 3.25 7.08
17.87 19.63 | 21.10 23.16
_ 12) i —_ .
128- 5.5 375 | 3.70 7.53
: 17.85 19.62 | 21.05 o) 23.13
c18) L2 £2:19
HEI 6.25 425 | F.95 3.08 -
11.94 9.94 13.90 11.93
17.82 19.57 | 20.98 23.09
. 14) —_ —_—
(%20 9.5 . 6.25 | 6.5 5.58
1 17.83 19.41 | 20.86 23.08
15) . ———— — —t—
R 3.5 | . .25 | 9.5 | . 17758
Figrmgast | 17.84 | 27.86 19.40 | 20.81 | 57 33 23.06 25.34 26.84
a1/ 1735 15.25 | 3.5 5.58
EBwA | 17.85 | | 19.39 | 20.82 23.06
412/310 31,25 17.25 | 15.25 10.83
| 1785 19.35 | 20.75 23.06 ,
18) — ——— —_ . -
JRO 3R 525 |11 2325 | 7128 | 0% 1658 |17 11.02
18.00 119.35 | 20.79 23.06
19) — - . —_—
RFHS 34.25 77.25 | 25.25 18.00
25.87|49.75 - {19.88153.18 29.70152.31|25,15| 51.75
18.02 | 19.34 | 20.80 23.06
5 20) —_— i === Bndatiihil
HEfE4/5 6.2 37.25 | 34.25 78.58
18.04 ' 20.78 23.07 P
21) Y . Pk = 123.36 _— . .
AR s0.25 |10t .25 |2 | 308 |1 13-38|

* B ML, |

Explanation: 1) From fertilization to: 2) mean temperature; 3) hours; 4) relative duration in %:;
5) mean value of relative duration;  6)—12) 2 to 128-cell stage;  13) early blastula;  14) late.
blastula;  15) early gastrula; 16) middle gastrula, with germ ring enveloping 1/2 of the yolk-
sac; 17) late gastrula, enveloping 2/3 of the yolk-sac; 18) closure of blastopore; 19) appearing
of tail bud; 20) embryo enveloping 4/5 of the yolk-sac; 21) hatching.

* All eggs died because of the contamination of chemicals.
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Table 3. Proportions of different parts of the body of the larvae and postlarvae

T_} ﬁl) *& ﬁz)
&2 % mm® 3.04 4.09 4.13 4.15| 4.40] 5.69 6.22] 6.48 9.30| 15.00
¥ mn® 2.94 | 3.96 | 3.99 | 4.00] 4.25| 5.41 5.74] 5.76] 7.52| 11.62
SLg® 23.9 | 20.0 | 18.2 [18.8)20.0 | 24.9 |29.9]29.8729.5] 34.8
Sy — 10.8 | 12.4 |17.5|17.7| — — | - =] =
ATRTEE® 47.2 | 39.2 | 37.2 |35.0{35.3| 38.6 |39.2|37.7|42.5]51.6
F BHEEY 7.9 5.8 4.1 [11.3| 82| 4.4 | 2.6 L.1| — | —
fﬁg R 1.2 | 83| 6.6 |10.0] 9.4) 7.2 | 86| — | — | —
E &AW 44.9 | 30.0 | 24.8 |18.8[12.9| — — | =] =1 =
1;';5; SiREER™ 36.0 [ 16.7 | 14.9 [12.5|12.9| — - = =] =
% e : — - — — | — | 25.3 (27.6(29.1(29.1]34.8
g W R — — — | — | = | — |39.236.6{37.0]35.7
% Al — — — - | = — 8.6 | 11.3 | 10.7 | 26.6
| przmge — — — | — | — | — |16.8]18.1|20.8]13.1
=1 A — —. — —_ ] - — 33.6|31.7|27.2]25.4
oy L) — — — R — — | 38.1]55.2|55.4
| R — — — — | = — — | 13.6[14.2]13.5
- HREREO - — — - | - — — |'23.8[14.5 10.2
sk %9 mm 0.81 | 0.79 | 0.46- | 0.47) 0.85| 1.37 | 1.72] 1.72| 2.22] 4.04
[ 12.5 {.20.8 | 18.2 |26.7129.4| 21.0 |23.8)26.621.6}25.9
gl me® 25.0 | 33.3 | 32.7 [33.3]35.3| 29.0 {30.0]31.6|34.3|24.7
HaLkml Lo 46.9 | 54.2 | 68.2 [93.3(88.2| 93.5 |90.0|92.2 (100.0 | 88.2
A Y- — — | - — | 41.2 59.7 [53.5]57.059.8|52.9
CFEEEE = = — — | 47.1] 59.7 |61.3]63.3)68.6)49.4

Explanation: 1)-Larvae; 2) postlz;rvae; 3) total length; 4) standard length; 5) percentage of different
_parts of body in standard length; 6) head length; 7) height of head; 8) distance between tip of

snout and anus; 9) height of dorsal fin-fold; 10) height of ventral fin-fold; 11) length of yolk~
sac; 12) height of yolk-sac; 13) body height; 14) predorsal space; 15) length of pectordl fin; 16)
distance between anus and anal fin; 17) length of C-peduncle; 18) length of dorsal base; 19)
length of anal base; 20) postdorsal Sptace; 21) percentage of different parts of head in head length}
22) snout length; 23) eye diameter; 24) maxillary; 25) mandible.
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A DESCRIPTION OF EGGS AND LARVAE OF THE LARGE
YELLOW CROAKER, PSEUDOSCIAENA CROCEA
(RICHARDSON)

Sua XUE-SHEN

(Institute of Oceanology, Academia Sinica)

ABSTRACT
‘b

The important morphological characters of dffferent stages of the eggs and larvae
from fertilization to about 15 mm in total length have been described, based mainly
upon the material obtained by plankton nets and® by artificial fertilization made during
the spawning seasons of the fish at Taichu-Yang, Chekiang, and near Naochow Island,
Kwangtung in 1958 and 1959. It is interesting to note that the diameter of the eggs
of the Taichu-Yang specimens (1.19—1.52 mm) is much larger than that of the Naochow
specimens (1.09—1.32 mm).

Some preliminary expetiments on the development of the eggs under different cons-
tant temperatures (15°C, 18°C, 20°C, 21°C, 23°C and 25°C) were carried out in May
and June 1959 at Taichu-Yang. The results showed that the eggs developed normally
between 18—23°C. ' _

The eggs and larvae of the Large Yellow Croaker look very similar to those of the
-Small Yellow Croaker, Pseudosciaena polyactis Bleeker, and of some other sciaenids..
Hence, their diagnostic features for distinguishing them have been described, especially
the two species mentioned above.



Dl XRANTH RANBERE B (Plate) T

o i Jmin

E IR S
LokAEIRESE; 2. 2MURMNET 3. 4MEMRERET; 4. sHMRRRYS; 5. 16 fEREE;
6. 32AUNRRM; 7. 64MMMMRHE 8. WHEEMEWM; 0. WEARR; 10 RUBRM:
L R, A 1/2; 12, SRS, BEGR B 2 RV, 14 2/3,

Plate I. Eggs
Explanation: .
1) Unsegmented blastodisc; 2) 2-cell stage; 3) 4-cell stage; 4) 8-cell-stage;
5) 16-cell stage; 6) 32-cell stage; 7 64-cell stage; 8) early blastula;
9) late blastula;  10) early gastrula; 11) middle gastrula, with germ ring
enveloping 1/2 of the yolk-sac; 12) late gastrula, embryo with 2 somites and the
germ ring enveloping 2/3 of the yolk-sac.



BER: XRANTOF RANBERE Bk (Plate) II

ER IS SRR '
1. RIESML 3/4, 4 WAL 2. B0 EEERE, o AVTREE; 3 RERE, BIRE; 448
HERINRTE 3/5, IS NALFRE; 5. REERINEE2/3, 22 NP, 6. EERINRE 4/5,
SRR 7. RIHES RS 8. FIRAR, 2K 3.04 Bk, Bk 2. 94 Bk, ‘
Plate II. Eggs and newly hatched larvae

Explanation:
1) Embryo enveloping: 3/4 of the yolk-sac, with 4 somites; 2) embryo with 9 somites and

" blastopore nearly closed; 3) closure of blastopore, embryo with 13 somites; 4) embryo with 18
somites and encircling 3/5 of the yolk-sac; 5) embryo with 23 somites and encircling 2/3 of
the yolk-sac; 6) embryo encircling 4/5 of the yolk~sac, nearly hatching®; 7) larva immediately
after hatching®; 8) newly hatched larva, 3.04 mm in total length, 2.94 mm in body length*,

* living specimens.
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Plate III, Larvae
Explanations

1) 4.09 mm in total length, 3.96 mm in standard length*; 2) 4.13 mm in total length, 3.99 mnx
in standard length®; = 3) 4.14mm in total length, 4.00 mm in standard length¥*; 4) 4.15mm

in - total length, 4,00 mm in standard length; 5) 4.40 mm in total length, 4.25 mm in standard
length.

* living specimens.
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Plate IV, Postlarvae
Explanation: ‘
1) 5.69 mm in total length, 5.41 mm in.standard length; - 2) 6.22 mm in total length,
5.74mm in standard length;  3) 6.48 mm in total length, 5.76 mm in standard length;
4) 9.30 mm in total length, 7.52mm_in standard length; 5) 15.0 mm in total length,
: 11.62 mm in standard length.
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Plate V. Occipital spines
Explanation:
1. Pseudosciaena crocea (Richardson); 2. P. pol;vacti: Bleeker; . - 3. Collichthys niveatus
Jordan & Starks; 4. C. lucida Richardson.
A. 9 mm in standard length; B. 12 mm in standard length; C. 17 mm in standard length
(C. niveatus, 15 mm in standard length); D. 26 mm in standard length.



