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Morphological and developmental characters at the early stages of the tonguefish
Cynogl ossus semil aevis *
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Absgtract Based on the data and the sanples from both the hatchery experiments carried out during 1987 to 1989 and
from the large-scale seedling rearing performed in the Laizhou Mingbo Fish Farm in the autumn of 2002 , we observed and
described the morphologica and developmenta characters in the early stages of the tonguefish Cynoglossus semil aevis
Glnther , 1873. In each late August during the experiment years, a par of 135 hp trawlers was used to catch adult
tonguefish in the centra and westernpartsof the Laizhou Bay , the Bohai Sea. Normally , those adult fish with the gonad
deveopingto  stage were chosen to be theparent candidates. Aschosen, the body sze of the femae fish was 550 - 670
mm in standard length with a body weight ranged from 1 450 to 2 350 g while the body length and weight of the mae
fish were 270 - 290 mm and 120 - 230 g, regectively. The parent fish were trangorted to the hatchery and cultivated in
the concrete pond with a volume of 50 n®. The cultivation densty was 1. 5- 2 individuds' nf. Thefemae and maepro-
portion was kept in 1 3. The cultivation pond was shaded by black curtain. During cultivation , the daily exchange rate of
seawater was about 100 % or more by supplying re-circulation water and aeration was discontinuoudy given to maintain
water quality. The parent fish werefed twice a day and rationed 3 % - 5 % of fish body weight. The priority categories of
diets were dlamworm , squill and dam meat. When the gonad of the parent fish matured ater one month culture to the
middle or late September , artificid insemination could be performed to obtain fertilized eggs. The fertilized eggs were
placed in a glass tank with a volume of 120 L to incubate. On incubatirg, the gentle re-circulation water and fresh seawa
ter were supplied. The newly hatched larvae were cultured in the same glass tank by supplying gentle re-circulation of war
ter with gentle aeration.

In the second day ater hatching, the larvae were fed with rotifer Brachionus plicatilis twice a day and rationed at a
food dendty of 5- 10 individuas ml. The densty of unicdlular alga ( Chaetoceros muelleri, Isochrysis galbana, Platy-
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monas .) was maintained at 10 x 10* cdll/ ml. In the 7th day ater hatched out , the ration of rotifer wasincreased to 10
- 15 individuds ml. Inthe 12th day after hatched out , the larvae were sipplied with both rotifers (10 - 15 individuag/
ml) and copepod larvae (2 - 3 individuals ml) , while, the densty of unicellular alga was maintained at or above 5 x 10*
cdl/ ml. Inthe 19th day ater hatching , the juveniles were moved to an indoor concretepond with a volume of 8. 0 m® for
further cultivation. Udng a preheated/ auto-flow device, the daily water exchange rate was kept at 1/ 2 to 2/ 3 of the totd
culture volume. The pond bottom was punctualy cleaned. Aeration was supplied 4 times a day , lasting 30 minutes each
time. Thejuveniles were fed thrice a day with thefood categoriesof either* rotifer + copepod larva’ or* rotifer + cope-
pod larva + Artemia nauplii” and’ rotifer + copepodlarva + Artemia nauplii + minced fish meat (particle sze: 0. 2 -
0.5 mm)”. Normadly, the rationsof rotifer , copepod and Artemia nauplii were maintained in the dendtiesof 5or 6 irr
dividudg ml, 3- 6 and 3- 5individuds ml, repectively. But, the ration of minced fish meat was adusted according to
the feeding conditions. The cultivation tenperature was kept at arangeof 21.0- 21.8 and the pH value at 7. 90 -
8. 40. Displved oxygen was maintained at a rangeof 3.03- 5.90 mg/ ml. A luminance about 500 lux was controlled.
The samplesof fish eggs, larvae, postlarvae, juveniles and fingerlings were collected and preserved in 5 % neutra formalin
for observation and description of the morphologica and devedlopmenta characters at the early life stages.

The egg of the tonguefish was separate , Pherical and buoyant with a diameter range of 1. 18 - 1. 31 mm. The chori-
on wasthin, dadtic, lubricous and tranparent. The egg wasrichin oil globules, the numbersof which were variable from
97 to 125, about 100 in the mgority. The diameter of oil globule ranged 0. 04 - 0. 11 mm. Under the culture tempera
tureof 20.5- 22.8 , the eggs began to hatch in 37 hours ater fertilization and larvae were conpletely hatched out
within 30 min. The body length of the newly hatched larva ranged from 2. 56 mm to 2. 68 mm in total length. 1-day-old
larva gppeared pectora fin bud. 1.5 day-old larva developed a cruisng swimming mode. 2-day-old larva presented the
crowrrlike larval fin and started its exogenousfeeding. Swim bladder occurred in 3 day-old larva. Hereafter , the ontogeny
embarked on the postlarval stages. The ontogeny of 18 day-old larvae entered the juvenile stages henceforth. The right
eye of 25 day-old juvenile started to migrate upwards. The right eye of 27-day-old juvenile migrated to vertex. Growing to
29%-day-old, theright eyeof thejuvenile completely migrated to the left Sde and the crownrlike larvd fin disgppeared. The
pectora fin became entirely degenerate. Fin ray of each fin conpletdy developed. The ontogeny of 57-day-old juvenile
went into the fingerling stages. The swim bladder of 79 day-old fingerlings degenerated and their scales entirely deve-
oped. Asobserved, beddes strict control on water tenperature and quality , it iscriticaly important to supply larvae with
suitable diets oon ater the yolk and oil globules are consumed away and larvae start to feed. Furthermore, postlarvae
should be supplied with live or fresh diets, which isone of the vitd dementsof the technica conponentsin termsof rear-
ing postlarvae at metamorphos's stages [ Acta Zoologica Sinica 50 (1) : 91- 102, 2004].

Key words Tonguefish, Cynoglossus semilaevis, Larva, Juvenile, Fingerling
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1. 2.8 3. 4. 5.
35 9.
Fig.1 Eggs o the tonguefish

1. Fertilized egg. 2. 8-cdl stage. 3. Multi-cel stage. 4. Late blastula stage. 5. Midde gastrua stage. 6. Blastopore nearly closed. 7.
Blastopore closed, Kupffer’ s vescle formation. 8. Embryo encircling 3/ 5 of the yolk-sac. 9. immediately before hatching.
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Fig.2 Prearvae of the tonguefish

1. Newly hatched larva, 2. 56 mmin totd length. 2. 6 hour- old
prelarva ater hatching. 3. 21-hour-old prearva, the premod um of
the crownrlike larva fin appeared , 4. 60 mmin totd length. 4. 1-
day-old prelarva, 5. 03 mm in totd length. 5. 1.5 day-old prear-
va. 6. 2-day-old prearva, 5. 03 mmin tota length.
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4
1.3 , 54 mm 2. 4
5.68mm 3.5 5. 71mm 4. 6
6.27 mm 5. 12 8.06 mm

Fig.4 Poglarvae of the tonguefish

1. 3-day-old podlarva, 5.44 mm in totd length. 2. 4-day-old
podlarva, 5. 68 mm in totd length. 3. 5day-old podtlarva, 5. 71
mm in tota length. 4. 6-day-old poslarva, 6.27 mm in totd
length. 5. 12-day-old postlarva, 8. 06 mm in totd length.
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Fig.5 Juveniles of the tonguefish
1. 18-day-oldjuvenile, formation of the dorsd fin and and fin rays,
10. 14 mm in totd length. 2. 24-day-old juvenile, eudipleura on
both eyes, 13. 42 mmin totd length. 3. 25 day-oldjuvenile, initid
migration of the right eye, 13. 80 mmin totd length.

( 5:2; 6:1
2.4.3 25 ,
13.80 mm, 13.40 mm
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Fig.6  Front view of the tonguefish, illustrating migra-
tion of theright eye

1. 24-day-old juvenile, eudipleurd in both eyes. 2. 25 day-old ju
venile, initid migration of the right eye. 3. 27-day-old juvenile,
right eye migrating to the edge of the head. 4. 29-day-old juvenile,
migration of the right eye completed.

, : 125, 9%, 4,

I

) T

) 3.18 mm ,
, 4
7
( 5:3; 6:2 1. 27 , . 14.60 mm 2. 29
2.4.4 27 , 14. 60 15-20mm 3. 57
25.92mm 4. 79 s , 30. 36
mm, 13.80 mm , mm
1.38 mm Fig.7 Juvenilesand fingerlings of the tonguefish
) ) 1. 27-day-old juvenile, right eye migrated to the edge of the head ,
1/ 2 , 14.60 mmiin totd length. 2. 29-day-old juvenile, migration of the
( right eye completed, 15. 20 mmin totd length. 3. 57-day-old fin-
gerling, scdes appeared, 25. 92 mmiin totd length. 4. 79-day-old
) ' fingerling, scales developed completely and reached 30.36 mm in
! totd length.
( 7:1;, 6:93
2.4.5 29 : 15.20 2.5
-15.40 mm (15.29 £ 0.08 mm, n =8) , 2.5.1 57 , 25.92

- 27.36 mm (26.64 £0.52 mm, n=10) ,
23.40- 24.70 mm (23.93 £ 0.43 mm, n =10)

14.00- 14.20 mm (14.10%£0.08 mm, n=8)
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, ( 7: 3.2 (1955) ,
4) , ( ) :
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37.40 - 51.40 mm, 35.00- 48.80 mm Cynoglassus lighti
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4 ( , 1988a)
3.1 7 , 97- 125 , 100 ,
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Table 1 Characters of Cynoglossus spp. in the early development stages
Water Incubation . Number of
. i Egg sz Number of . .
Fecies temperate period . Chorion York crownrlike References
(mm) oil globules .
() (h) larva fin
. 20.5-22.8 37-37.5 1.18-1.31 97-125 S H 1 (The current study)
C. semilaevis
26.2- 27.5 16.5- 17.5 0.85- 0.90 5-15 HN H 1 Fujita and Uchida, 1957
C. robustus
Fujita and Takita, 1965; Fujita et
i 14.0- 16.0 90-98 1.19-1.23 30-50 S H 1
C. abbreviatus a., 1986
0.63- 0.64 20- 30 S H 2-3 Ramanathan, et d. , 1979
C. are
0.61- 0.62 40- 45 S H 2-4 Ramanathan et d. , 1979
C. monopus
. . 0.76- 0.90 6- 20 S H 2 Yang et d. , 1983; Minami , 1983
C. joyneri
. 2 Bdakrishnan et d. , 1974
C. puncticep
. 2 Bdakrishnan et d. , 1974
C. lida
C. cynoglossus 2 Bdakrishnan et d. , 1974
. 2 Ahls¢romet d. , 1984
C. bilineatus
- 2 Ahlssrom et d. , 1984
C. kopsii
C. capensis 0.75 2-16 S H 2-4 Ahlsromet d. , 1984
C. macrostomus 2 Ahlsromet d. , 1984
S: HN: H:
S: Smooth. HN: Hexagona Network. H: Homogeneous.
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Table 2 Comparison of the ontogenetic characters of Cynoglossus semilaevis with other Pleur onectif or mes

Newly hatched larva Pogtlarva )
Water Growth rate
. Development L
Fecies temperate . in sze References
() Totd length  Standard length ~ Totd length  Standard length time (mmv d)
(mm) (mm) (mm) (mm) (day)
( The
Cynogl cssus 22.6-23.0 2.56- 2.68 2.47 - 2.56 5.44 - 5.56 5.32-5.49 3 0.95- 0.98
T current study)
semilaevis
Fujita and Uchida,
26.2-27.5 1.75- 1.85 3.25- 3.50 2 0.75- 0.83
C. robustus 1957
Fujita and Takita,
. 14- 16 3.28 4.96 8 0.21 1965; Fujita et
C. abbreviatus
d. , 1986
Ramanathan et d. ,
1.3-1.4 2.8 3 0.47- 0.50
C. ard 1979
Ramanat han ,
0.9 2.4 3 0.50
C. monopus et d., 1979
Paralichthys 14.3- 21.6 2.38- 2.57 2.07-2.44 3.80- 4.20 3.60- 4.00 4 0.36- 0.41 Zhang et d. , 1965
olivaceus
. 18.4- 25.4 3.47 3.37 4. 46 4.21 4 0.21- 0.25 Zhanget d. , 1965
Zebrias zebra
Cleiyhenes 14.0- 18.5 2.56- 2.63 3.65-3.72 3 0.36 Jiang, 1980
herzenstei ni
Hi ppogl cssoi des 7-15 4.42 4.82 3 0.13 Mito, 1963
robust us
Limanda 13- 20 2.80 3.19 2 0.20 Mito, 1963
punctatissima
Limanda 6- 10 2.25- 3.02 3.6-3.9 4-7 0.13- 0.33 Mito, 1963
herzenstei ni
Platichthys 2.0-5.4 2.58-3.36 3.78- 4.20 5 0.24- 0.30 Mito, 1963
stellayus
Microstomus 9 3.9- 4.6 5.6- 5.9 5 0.26- 0.34 Mito, 1963
achne
Pleuronichthys 15.4- 19.5 3.75- 3.82 4.28 5.5 0.08- 0.10 Mito, 1963

cornutus
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Table 3 Characters of metamorphosis period of Cynoglossus semilaevis and other Pleur onectif or mes
() ()
Right (I€ft) eye began migration Metamorphosis finished Time of
Fecies metamorphos's Ref erences
Development Days ater Totd length Days dter Totd length period
gage hatching (mm) hatching (mm) (Day)
) (The cur-
Cynoglcssus semil aevis Juvenile 25 13.80 29 15.20- 15.40 5 rent study)
. abproviatus Juvenile 22 11.20 25 12.15 4 Fuitaet d. , 1986
Jebrias zebra Juvenile 17 8.50 33 14. 40 17 Zhang et d. , 1965
Paralichthys ol ivaceus Postlarva 20 8.25 35 13.70- 20.54 16 Zhang et d. , 1965
, 40 ,
(1983) 1979 - 1981 : (
) : :
24 - 45 ( 60 ), )
) , 2-3
, Chlorella
3.3 , P. Brachionus plicatili ,
( 5-10ind./ml) ,
, 3.4 2 ( 3.25- 3.50
, mm) ( , 1957)
, 48 h ( 4.32 mm)
( , 1995) , 6 ( 4.54 mm)
22.6- 23.0 , 1.5 , 8-10 ( 4.7 - 5.6 mm)
. , 2 , ( , 1965, 1986)
, 3 , 13 h ( 4.24 - 4.28 mm)
, 5. 44 , 2 ( 5.41 mm)
-5.56 mm 5.32- 5.49 mm, , 4 ( 5.68 mm)
0.95- 0.98 mm/d, ;
, (24 , 13.42 -
( Paraichthyidae Soleidae 13.76 mm) , (5.00 mm)
Pleuronectidae) , ,
Hi ppogl ossoi des robust us 4

( 2 3
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1
3.5 , 25
13.80 mm : (
, 1986) ( Zebrias zebra) (
, 1965) ,
Paralichthys olivaceus
(19 , 8.25 mm) ,
( , 1965) , 5
, 4 ( , 1986) ,
17 16 ( ,
1965 ( 3),
3.6 6h,
(8-10 ),
, 13 h
(2 ),
, 4 ,
(12 )., 6 :
1 (
, 1965) , ( Sparus macrocephal us)
2 ,
, 4
: ( , 1980a) 4]
( Platycephal us indicus) 4 ,
( , 1980b) ,
(sardinella zunasi ) ( , 1981)
( Konasirus punctatus) ( , 1965)
# ( Thryssa kammalensis) ( , 1982)
#2 ( Engraulis japonicus) ( , 1984)
( Trichiurus lepturus) ( , 1981)
(' Scomberomorus ni phonius) ( , 1966)

u
=

3.7 ( :
1955) , 1
b 24 b b
, , 29
L ; 3 L)
(79 )
( 1
1980b; , 1995)
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