
NOT TO BE CITED WITHOUT PRIOR
REFERENCE  TO THE AUTHOR(S) 

Northwest Atlantic Fisheries	 rganization

Serial No. NI45 

	

	 NAFO SCR Doc. 80/VI/90 

SCIENTIFIC COUNCIL MEETING - JUNE  1980

Fish Eggs and Larvae from the Flemish Cap Bank Area 

by

V. P. Serebryakov
All-Union Research Institute of Marine Fisheries and Oceanography (VNIRO)

Moscow, USSR

The Fl ., sh C p Lek is a unique ea in the No hwes
Atlantic,lying northerly of the Gar d N oundlLcd s a. $ k beyond
the narrow deepsea strait with depths do to 12001 and the

nimum width of 10 miles. The hydrological conditions in the
area are determined by the interacti n between the Fl sh
Cap br ch of the Labrador Cur t d the	 ed ate of
the Atlantic Current, dh co titute closed cyclonic d
anticyclonic g s within the Bank (Bus alin d Elisarov,
1962; Kudlo and Burmakin, 1972).	 This patte of	 ater
tion seems to be responsible for the occurrence of i olated
populations of cod, r 	 h, erican plaice d o er fishes
in this ar a. A closed cyci of relativ ly-short passive gra-
tions of commercial fishes wit	 the Fle sh Cap B k and its
comparatively small area contributed to	 choosing thi
region as a polygon for the investigations of the fluctuati
in commercial fish year-class abundance. The respective re-
commendation was approved by the ad hoc Wor 	 Group on the
Flemish Cap Project of NAPO in Murmansk, 1977.

Comprehensive international i chthyoplanktonic studiee were
initiated in the Flemish Cap Bank area in 1978, cco t 	 to an
appropriate progr„L ed at the det z r c ation of	 009

distribution and drift patterns of pelagic e 	 and larvve
and of survival and mortality of c era	 fishes
early ontog . The id ,•tification of species fro	 the 1 t
oplanktonic s lee tak	 during the e	 tig tions involv
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signifie t difficulties, no id f tification keys or	 ed
descriptions of gs and larvae are available for the North teat
Atlantic areas situated northw 	 of Nova Scotia. The goal of
this paper is to alleviate the problem of identification of
the Fl sh Cap icht	 1 kton.

The paper contains illustrated descriptions of 30 sped,
only which are (or may be) recorded most fr y=- neatly in the
ichthyoplanktonic s les obtained in the B k are

D scripti r .a s of fish	 and
larvae of the f lies Myctophidae, G j ostomatidae and Bat-
thylagidael which may be found in the Fl sh Cap Bank and in
the adjacent areIs, are not provided.

The	 and larvae are described based on the 4 phas
of fish development s : : kested by T.S.Rass (1946): an egg, a
prelarvae, a larva d fry. Ph e I includes 4 stagess
Stage I - from the time of fertilization to the beginning the
adbryonic shield formation; Stage II - from the eabryanio rod
formation to the time of separation of the postanal part from
the yolk sac surface. Stage III - from the postanal part isol&-
tion to the time when the body of the embryo may occupy the
entire periphery of the yolk and Stage IV - from the yolk occur-
pation to the emergence time. The prelarval p e lasts from
the emergence time to the time of a complete yolk sac resorp-
tion. The larval phase occupies the period from the yolk sec

resorption to the end of metamorphosis. The fry phase covers
the time from the end of metamorphosis to the maturity time.

HERRING	 Clupea harengus hareagua
B g g s,	 are demersal, sticky and are deposited on the

bottom,where the substratum consists of gravel, broken shell
or on algae to which the eggs adhere. All the 	 s are practi-
cally slktrical,though may be of slightly irregular form. The
diameter varies between 0.9 and 2.0 mm. The outer egg membrane
is thin, transparent with the remains of chorion, a sticky',
jelly mass.	 The, pervvitelline space constitutes 15-19% of
the egg diameter.

li
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The pert	 of	 elop ent (from f rtilizatian to

hate	 ) are given beam.
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Prelarvae	 ar 5.5 - 12.o	 long and hatched when the

length of 5.5 - 9.0 mm is reached. The body is elongated,

thread-like and of the typical clupeid fo . The postanal portion

of the body is very short with the •us far back near the tail,

and the pr anal p	 forming	 of the body length. The yolk

sac is ovoidal;	 the yolk is granulated and is fully absorbed

at a length of	 out 10 . Pi	 ent ti on app	 during -Abryo-

develop eat d is arr ed in a raw of elanophores on the

dorsal surface of the gut. 1-3 days after hate	 .the second

row of melanophores develops alo•the ventral side of the

gut to the anus with a 1 

• 

elanophor above. Thus there is

the lower lateral row of melanophores in the anterior and the

ventral row in the caudal part of the body. Both roe a are paired.

Larvae are 10.0 ® 48.0	 lo	 d ha e the typical

clupeid form. The rays appear in D at 1 ..ths of 10.0 - 12.0

The morphological changes dur 	 the larval develop . ent c be

summarized as folio	 s

1112 s 	 - first appear	 es of rays in the dorsal fin

17	 - notochord b	 ins to turn up

rudiments of rays in the anal fin appear

notochord campletel turned up

first appear	 ce of pelvic fins

18

21

22 01,



A

D

Herring Clupea hareagus
A- Early deirelepaental stages, B, Co D, - The
caudal end of the eabryo is raising from the yolk®(Kryjahanoirsicy, 1956).
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CAPELO, Mallotue villosus villosus Maier

Eggs are demersal, attached to sandy, pebble or

rocky grounds; the di eter is 1.045-1.160 ,-. The eggs are

light - grey with a shade of y:llow or orange due to the

presence of carotenoid pi:..ent. The egg membrane is t

and consists of 2 laye, with the micropyle at the

pole. A sticky jelly e br;ke is especially prono ced at the

mal
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vegetation pole, where it fo	 thick layer coveri 	 1/3 of

the egg surface and tinging it dark-	 ey. The yolk contains

about 70 oil globules l each 0.5-0.1	 in diameter. The perivi-

telline space constitutes 1/5 of the e dieter. The blasto-

dise height is 0.2-0.3	 at Stage I and about 0.3	 in the

nd of Stage II. The bryo is free of pi:cent up to the and

of Stage III, when the melanin pi ent becomes notable in the
CIP

eye ru	 ts. The pi	 tation is scattered throughout

St e IV, then the melanophore rows appear alo the dorsal

and the ventral sides of the gut.

Prelarvae are 4.8 - 10.0	 lo	 and hatched when the

length of 4.8-7.5	 is reached on the 20th ® 22nd day at the

t=perature of 7.2°C. The me ly hatched prelervae of capelin

are transparent and definitely clupeid in appearanoe. The

number of preanal myiorto rh es is 48-51, the hei t of the dorsal

part of the fin fold is 0.05-0.15	 , that of the ventral

is 0.05-0.10 mm. The pectoral fins are 0.2-0.3 mm high and

a little in front of the yolk sac	 ch is 0.45-0.95	 long.

The yolk sac is rounded and is extended backwards,with the oil

globule diameter of 0.10-0.20 mm. The pi went is dark-brown

and consists of double low lateral row of melanophores and

single ventral and subcaudal rows. The lomar v .,.tral row runs

from the head to the anus and consists of 9-12 pi _4 < 	cells.

The ventral ro consisting of 13-19 melanophores continues

from the yolk sac to the anus. The subeaudal row is on the

ventral sides of myoto es and contains 3-6 cells. Stellate
1i-eeie-at surface of the

pi:4uent cells are well dispersed over thi-jvlk sac and disappear

with its absorption. Prelarval and larval capelin have complete
to

lower lateral and ventral rows'' contrato herring ) in which

the lower lateral ro is developed in the anterior and ventral

in the posterior part of the body.	 Fig 4 -5.

Rass, 1949

Pozdnyakov, 1960

Fridgeireson, 1976
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lig 05.	 Cape	 allotus vines vinoFrei	 es AID - 7.2	 C 7	 D	 7.7Larvas	 - 7 9 7	 (711 el	 9 i 6).

ATLANTIC ARGENTINE, ARG TINA SILOS ASCANIUS

11&&11 are pelagic or bathypel ic, spherical, 30-3,5
in diameter, the pertvitelline space constitutes 1/8-1/10 of
the egg diameter, yolk is se , ented with the gr ule di	 eter

belo 3x, 0.1 mm	 F a single oil globule 0.95-1.16 	 peter

d incidental all oil globules. A 1 e oil globule is
ovoid and, either colourless or sli t reddish a d turns
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yello	 ter fixation i E fo	 a . The	 br e is thin and
tr sp	 t th occasional s all fun* s on the surface.
The width of the embryo body 	 in the region behind the he
co stitutes 1/8-1/10 of the e g di .,eter at St e III-IV.

bryos and the yolk s c surf ce arc unpieoented, the 	 out
ains and veloped ev at 1-;ter stages of bryodevelop

Prelarvae are 6.0-17.0	 loa.,g ad hatched at 6.0-9®0
The prelarva- is elo ted, of clupeoid shape9 with a very
1 e yolk sac. There ar	 47 preanal d 20 post al se e ts.
The pre	 al portion fo	 75% of the body. The anus	 op
at the fin fold	 in. The yolk sac is ovoid with the height
constitut	 1/3 of the body length d the length 'of 	 h
the length of prel ae. A 1 e oil globule ie in the

veetrateditt4vpart of the yolk s 0, the di ter m	 up 1/5-1/7 of
the body length. The yolk sac is so eti f es reduced d
hatching and may be smaller in so e speci ens at ei 1
stages. The pi	 t appe	 r t the lower margins of myo rs
the anus region	 en the prelarvae have reaohed the 1 	 of

ma. The s cond	 gregation of mel ophores develops near
the last c ruded	 omers	 en the prelarvae are 8.5 	 lo
the third one ie present half -ay be e 	 the posterior e
of the yolk ea	 d anus alo	 the upper surface of the gut at

ent
the prel ae le th of 10.0-11.0 . By then the mouth

length of 12

If

are developed and black pi
is spearing in the eye. The fourth group of melanophores forms
pi entation above the E.,nedi , part of the yolk srto at a le th
of 16©5	 and two s all r gregations are added above the gut
at equal intervals b tween the ori al groups. The eye is
fully pi ented. Weak rays are forming 	 the caudal fin. Yolk
ac is a ost wholly absorbed.

Larvae are 1955	 long. 8 groups of melanophoree are
notable at a length of 19	 d at 22 oN the not chord is b t
up	 0 Rudi entary rays in the caudal, dorsal d anal f

be seen when the larvae e 28	 long.
There are 11 rte, in the anal and 13 in the caudal fi

at a le t of 39 . The reotants of the fin fold still r
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.1*Nyi

G, at ilv r
B prey
28.0, 35.5

entina	 . A -
C D 9 B 9	 -	 17.7,

aA5 (Se „ dt, 1906).

Fig.6.

13

at a length of 50	 d the ye tral fins	 present belo

the dorsal in base.

dt, 1906.
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CYCLOTHONE BRA	 PERSEN	 TAKING

L

body is elo
4.8-13.7	 long. At 1 th of 4.8	 the

t d s1	 r the intestine is sli tl cury
the r - bladder is in the t rior p 	 of the body, the

ope s t the r ants of p Copt rigth head is
about 8 ti es into the totF I length; ru 	 e t	 j	 are
de eloped,pectoral fi s.
rays in P e lacking. Pi e t is

in C, A, D, V are developed,
d in t e rz groups

in the foregut, d t d hin at th 1 ophores on tk e
dorsal side of the air,-b1 h.dd. r. The eau	 Pi	 t co
of 11 1 a e el:Lophores at the are in tb FrB rval o e fro 	 o eII er

lo r p of the

ists

and there i hea ent visible il. th
caudal p Ad cle®	 1 ae 1®; 5 	 long j 8	 developed d

fin f, e rayed. 5	 el ophores e pr s t be ee o. the pectoral
fi be d th air-b1 dder. Pig Ment Lion patt

on din the gut is not changdtal 	 h of

10®5	 and r uains the s	 in 1	 ae 13.7 ifiN lo g. Erg re

caudal
MR

Jespers et T ng, 1926.

Fig 7.	 Cyclothome br	 erg,
as 13®7	 (I) djd 4.8	 (2)	 OT
age 1926). p
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NOTO	 S RISSOI KNOY	 (LUT

Eggs un own.

Larvae	 are 9 5-45.0	 1	 and of the sudid type. At the
length of 9.5	 protopterggi	 d p ctor fins e Ares k t

unpaired fins e lacking, the preanal portion constitutes

32.5-5307$ of the bod le th® Lary e e tr isparent with

Netolepis xissoi	 geriae	 1 ajuv us: 1-9.53® 18.0	 , 4-...205	 0 5 cc. 23.07® 30® 0 sso 8-38.0 sax d 9 45.0

2-13.0
9 6-28©0 L9
( 09 1931)0

z
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single pi	 t spot in the peritoneal region above the mid-
point of the dorsal side of the gut. A 	 sd C are developing at

lengths of 13 0-18.0	 and by then rudimentary fin rays appear®
Th peritoneal pigmentation becomes more intent=,ivs . At a les:th
of 20.5 mm rays in A d rudimentary D appear® There are t
peritoneal	 gregations of pi e t d two stellate elanophore
over the last r s in A. In larvae 45	 long the pre al region

; 11

d open, the us is

forms•0 of the total length d the n er of periton
pi ent spots re4 ehes 12, compared to 3 at 23,4 - at 28 and 6-7
spots at 38 . The snout is elongated at early st es and
becomes of the typical adult fo	 t the larval length of 18-2 1110M

Egeg 1931

CUSK, BRO	 BR

LE_EA	 pelt ic, spherical, 1.16-1.58	 in, et r.
The m mbr 5 e is plain i d tr spar t, the pert. telline op c
is narro single oil globule, o.23-o09	 in di	 et r, yolk

se	 `ted® At St e III, he!the bryo is h f	 3j.d
the yolk with the tail j t free 7 very small m lonop a ores e
scatter ,. over the embryo. Before ate 	 pi:s.ent tio	 cell
beco 1 e d th re ar	 gr atio s of el ophores in taAe
pest	 al portion of the body, especi lly 	 t the d of	 e tail,

41

0

exten	 to the fin fold.

	

Prelarvae are	 3.9-5.0	 loiC--th th an in the
anterior p F of the body on the fin fold. Spotty 1 ophores
are noticeable in	 e eyes wit s	 1e it ail•ophore in tv ae
occipital r ion,. _	 1 e Nelanophor above the gut d on

	

end	 ,postamat,
the dorsal p	 of the bo I- Thr iiiro7s of pi e t cells wi
the posterior one at the tip of the urostyle® Yolk sac is

	o t wholly absorbed at 1	 gth of 5e0	 the eye is pi

	

-mented, rudi t	 outh is d veloped
on the lat ral side of the bryonic fin.

5.5-37.5	 There	 three	 eparat ad
rudi ant	 r s in the dorsal fins th tips pi	 ted t the
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larval length of 6.84

 

® The postanal pi entation is sho4i

 

by three ro of pi	 t cells	 ch are still present at a

length of 12.5	 when caudal and pectoral fins are furnished

with r © The tip of the lower ja	 d of the snout	 pi
ted. Larvae 21
	

lo have elongated rays in the ventral fins

which are si fie piatly reduced at a length of 54	 A short

barbel is detectable in a species en 37.5 	 los2g 0
Fzg 9.
Russet, 1975.

b

a

C

1s.

d

e

Fig,9. Ling Broome broame
A egg 1®1 mm in diameter (McIntosh, 1892)
B prelarva k®1	 (Ma tosh, 1892) 9 C9 D,E ® larvae
5.0, 6,8 and 10®5	 (Schmidt, 1905).
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FOURBEARD ROC LING, ENC LIOPUS CI RIUS LINNE)

	

pel ion ph 4ric	 0.660.98	 in di w titer,
the menibr e	 s ooth, yolk uns
0.14-0.25	 in di et	 At very

all oil globules	 ch later coale t

appear in the bryo body	 on the oil globule
At St e IV ea e bryo h	 almost completely surrounded the
yolk the yea are still not holly pi ented. There are three
diffuse stripes of pi,ent in the pre al p 	 of the body,
distinct ro r of mel ophoreiF1z th mid-point of t tdl e caudal
region 4d single or several aubc d melanophor 8. The pis anted
oil globule ie in the poste or p	 of the yolk sac.

Prelary e	 2.0-3.5	 lo	 d hatch d t	 th of
out 2 ® The body is of th	 gadoid type th a 1 e yolk

sac d the p	 al po	 f	 g about h If of the body
le

Anus is of the c tom	 d opens on on side of p r, topte

nted, single oil globule,
arly at	 had gev ral

ced to one. Pi tatio
t St g A,, e II.

gi ® The eyes are not fully pi

 

ted® Melanophores are pr1.4y

 

on the ead,embryonic fin d arr	 ged in the typical ro half
AY alo	 t e post	 al r	 th several =kftral mel ophores

in taree d of notochord®	 are wholly pi	 tedtalt
of 2.75	 wh th	 yolk s c is nearly absorbed® The preanal
region of the b	 ie f e of pi	 t

Lary e ar 3.65-17.5	 lo	 The develop t of V is
advanced® Four jointed rays with a black membrane are far beyond
th anus. The r	 to of the pot	 al pi,..ent ro	 e visible
the sdbeaudal pi	 eat ie lacki

Dev lop	 r s
a 1 th of 5.3 fius the pi entation p
The peritone	 pi	 t tion bec

It9	 wh.vio present o the he r	 f

preanal region. Fins e fully r ed at a 1 th of 17.5
R 8 9 1949.

renba1905-4
F° F. 10-11.

e notice le

es he
d on the dory

ttern r
the unp

rat 1

red fins, t
the s e.

the over
side of the
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2,75, 3.65e 5 3	 90

1905-1909)0
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Fig.12. Red hake Urophycischuss
A,B - eggs, C,D,E,F prelarvae 2.1 mm - 2.22 am, long.
(Miller and Marack, 1959).
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A

D

Fig ®13 Red hake Urophycis chuss
A,B,C,D lary e, 2.2 Mill r kn.	 arack, 1959).

ae	 60 9-9 ®® rh 1	 D b	 little	 fro t of A
d V stretch to b yond the	 Stro pi entation is prey t

i the mid-point of the ca	 region with another ag gati
of peritoneal met, ophores. Fry are 	 1on the body is
elongated9V overlap the aa	 The pi	 t i Torre or less

fo awy di tribut	 the body is li ht silver on t 	 tral

	

d gr enish-blue on the do	 al	 ide. It differs f

related speci	 in size z tid	 b r of oil lobules

during e ra a ly St e I	 d""the di	 eter of oil glob lee pit

time pattern of b a os d larvae d in the n ber and 1 r th

of fin rays in frypat later et	 Fig® 12-14,0

Bigelow and Schroeder, 1953.
11=;r and arack, 1959.
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D

Fig.14. Red hake Urophycischuss
A - larva 2.2 cA,, BC - larvae b®e and 9 ®O
D - young fry 40.0	 (Bigelow 1,kd Schroeder, 1953).

SPOTTIO

 

IJROPOCIS IUS (WALBA;

 

are pelagic, spherical, 0075-0.80	 in di eter.

The m e is thin, tr k sp , =4 t and ,00th, yolk tins anted

aad contains 830 oil globules during early Stage I, which are

concentrated at the vegetative hole of the egg and by the end

of Stage I have coalesc :d to o.e,0.20-0025

which always exceeds one fourths of egg di
stages yolk is pi:mented.

Prelarvae are 1.50 - 2.20 mm long, yolk sac is ovoid

with anus on one side of the fin fold and the pre:.al region

equaling 40-60X and the body height 15-35% of the total length.

Oil globule is in the posterior part of the yolk sac. There is
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te.

Fig.160 Spotted hatc	 phyei regi
A- newly hat	 ed prelarva 166 a

1.83, 1.95 d 2.0 9	 larvao 2025
1978)

Co D prelarvae
us (Serebryakev9

It is easily s parable fro r lat species by the ise

and n	 of oil globules at early St e I and by oil globule

size	 pimantati p A tte 	 myeso e1 as

larvae. Fig. 1546.

erebr7&oT9 1978.



- 24 -

LV	 UCCIUS BILINE	 THILL

	  ar pel c, spheric 1, 0.70-1
M .,brene is thin,tr
has s	 le oil globul 0.20-0.25 Late

t	 tIt e II.

	

1•d typic	 ly 1 oid
e s arr 4 te i, el	 p res	 Id groust of

pi	 t cells® 2®3 pi	 t cells are on the he ft 	3-4	 the
occipital r ion, 1 on the opercul 	 d 3-4 oau the antral
side of the yolk sac. A 1 e pi eat cell is press w.t in t

tenor p	 of the caudal	 ion ad
there is one	 ore of the	 e siz be	 the
fin	 d the third e at the sad of notocho on the

side®
Larvae	 9 93-20.0 lo , the bo is r ther hi

and elon ted (the hei t co stitutes 17-25% of the 1 	 h).
Primo	 fin is between D1
2 - 27-32, A - 26-40.

dD2 C d	 D - 8,
9

in di eter®
sparent, s ooth. Yolk sac uns sated

eter. T

•

bo

in

d th	 yolk are pi
Prel	 e are 4.42-8000

ce. T ere

	

 

•	 •

   

E

Fig.17. Silver hak Merluccius bilinearis
Egg dev lopments A-St e I, 13,C,D - St 	 II,
E - Stag III, F ® St e IV. (Sausk 9 S rebryakov,
1968).
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A

Fig.18e Silver hake Merluccius bilinear
A - prelarva, 4.42 mm, B, C, D larvae 9.93,
12.5 and 15.3 mmi4 E - young fry 22.5 mm (Sauskan,
Serebryakov, 1968).

tri are 22.5 ,- long and over . V streehes to beyond

the anus. D1 -9, D 2-40, P -	 C 3236. The preanal region
forms 37% and the height 17% of the total length.

The pigmentation is diffuse. The ventral side is light end

the dorsal is dark. Melanophores are present on D1 , C and V.

Fig.17-18.

Sausken, Serebryakov, 1967
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POLLOCK,	 LLACHIUS VIRENS

Eggs are pelagic, spheric F 1 1.03-1.22

 

in di J. eter. Th4_4

 

membr e is smooth and tr p 	 t, yolk sac un	 tented, no
of g di ter.

The differ-s-:tinting char et r is the width of the eobryo which

-L4J
giooule® The p rivitellin sp ce fo

co stitutes 20-25% of egg di et r Scatter d pi ent spots

dinal rows on the dorsal side. Single r fied 1	 e Delano-
phores are som times present on the yolk at later st s.

Prelarvae are	 3.0-4.0	 long and e t ically gadoid
in appear oe 2	 aft r hatching .hen the length of 3.9-4.0

is re shed® us i situ ted in th middle region on one
side of the fin fold, the preenal portion forms 46-5 of the
total length®	 In some prelarvae t o latitudinal ro of
pi ent cells are present in the postenal portion with the
posterior third of the t '1 region being free of pi eat	 ttill
the time when larvae is f ly formed® This characteristic fe
ture st	 Tui hes 1 al P,wirene fro other gadoid species.

Larvae are 4.1-14.0	 1 . Indications of r	 pear
at a length of 5 0	 in C and at 11	 in	 D2, D3, Al	and
A2 . Rudime is of v	 tral fin	 e visibl	 en larvae	 12 5
long. Pi	 tstio develops at len ths of 6.0-7.0

arr ed in the	 of teral ro of el ophor	 th
strongly pi	 t d latitudinal strip . Fig. 19-21.

	

oIntosh and M r s t 	 1897.
renba	 1905-1

Russel, 1975
Sc dt, 1905.
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A

C

D

litge19. Pollack P.,11aohius
Bgg developments A — St	 ID — Stage II. c t D —
Stekge IVE9 E	 rt. Priodgeirssene 1978)e

P. a
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ID

Fig. 20® Pollack Poll m o
A-prelP a2	 aym tar hat
prolstry o 4.59	 4a8of active fee	 go	 5.0
after beta	 F	 erg r oar

B,C,D,E,F
d 5.0 4 G - Start

- larva 5.0 ma 10 days
1978).
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h

Fig.21. Pollack Pollachius virens
A, B, C, D - larvae 4.0, 7.0, 11.0 and 14.0
(Russel, 1976).

HADDOCK MELANOG 	 S AEGLEFINUS (LINT E)

are pelagic, spherical, 1.2-1.7

 

in diameter.4 1

 

Them brave is ,00th and transparent. At St e I the e

of haddock are practically non distinguishable from those of

cod. During Stage II 2 roe,,, of pi .Nt cells appear along

the contours of the body which are less pronounced and more

Pied than in cod. At Stage III the pi	 t is	 regated

along the ventral side of the body and forms a clearly visible

double post al row of melanophores 9 during St, a IV. Eyes are

pigmented at Stage III and become completely dark on hatc

Prelarvae are 3.5-5.5 mm long and of the typical gadoid

form. The anus is on one side of primordial fin,the preanal

portion constitutes 48-50% of the total length and is decrees-

). with prelarvae growth down to 38-59* at a length of 6.0

Pi entation is arranged in 2 ventral rows of nielanophores

in the postanal region, while the dorsal area is free of pig-

ment. Eyes are wholly	 Melanophores are present on

the head and above the pectoral fin base and are aggregated in

the peritoneal region.
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Fig.22. Haddock Melanogrammus aeflefinus. Egg developments
A - Stage 1, B - Stage II, C ® Stage III, D - Stage
IV. (Friedgeirsson, 1978).
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B

Walla Sigageffigarlrafr IHREcr

E

Fig4,230 Haddock	 1
AlB,C,D	 d E
hate	 7 - 1
K - larvae 5.2
- 702°C, aalini

a a g1 Luna
1, 2, 3, 4 d tap; after

15 fl 2	 6	 a Kip, ter katehiag,
0 d T after hate r, g, Tasperatttra
29. 7j (Fri	 airs ea, 1978).



Fig, 24. Haddock Mel 	 r
-88 , C 13.0

1 f us. Lary	® 6.0
(ByA el„ 1976).
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C

d

e

Larvae are 5.5 —11.5	 I

absorbed at 1 ths of 5.2-5.5

over. Yolksci tally

® In larvae 8.8 and	 13 .0
r Lets wilong th	 prel	 al	 tix, t1 T xwbt	 still

	

f	 fit	 d uble vent

east

separable from other	 ids. In	 ti	 f fin

at a length of 9.0	 1	 e es dav lop be	 clear

visible ray ru	 ts of Dl aearye P	 C
are 11 ®5 	 low® Fig® 22-924.

the post

ral raw

al el

nel coph 2611 du to dock lary

a 1
L	 I 5

b	 t 19O5''''

8 1,19
arse 1978
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C 0 D	 GADUS MORHUA MORIfiJA LINNE

E	 s are pet c, of regular spherical form, 1.13-1.65

in diameter. The m:-ibrane is thin, transparent, yolk sae unseg-

mented, yellowish, no oil globule. Melanophores are uniformly

dispersed all over the body at Stage II d are arr ed in

the following 4 typical latitudinal 	 one .t Stage IV.

1 ® in the pectoral fin	 a, 1 - beyond the us d 2 ® in

the caudal region. A group of 2-3 melanophores is present on

the ventral side alo the caudal end of notochord. Pi 	 t

appears in eyes at St e III and they are usually fully pig-

mented on hate

Prelarvae are 3.8-5.2	 lo	 d typically gadoid in

appearaace. The preanal portion for 	 40-42% of the total

length. Anus opens on one side of protopterigium be just

beyond the yolk sac. The pi ent is arranged in latitudinal

ro s	 o Two distinct postanal stripes of pi:. ent cells

and 1®3 subcaudal melanophores develop at length over 4.5 mm.

Latitudinal rows Ay fuse when larvae are over 5.5 .4, due to

melanophores develop,ing in,Wetween. The yolk sacs is fully

absorbed t le ths of 4.5-5.2

Larvae are 5.5-35.0 mm long. The preanal portion constitu-

tes 40.3-48.6% at le the belo 10-11 mm and the eye diameter

forms 7.2-9.2S of the body le :_ ;th. Rays in unpaired fins are

separate ea larvae are 10-11 mm. The length of fully formed

larvae varies fro 1011 to 25-35
	 when the greenish colour

disappears and the specific stagg red pi:p entation of the

transitional stage develops. Postan 1 latitudinal stripes are

arranged ventral and dorsal rows of mel ophores at a 1	 th

of 9	 . Fig	 25-27.

Pertseva, 1936

Rasa, 1949

Schmidt, 1905

Ehrenbaum, 1905-1909

Russel, 1976.
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D

Fig.25. Cod Gadus morhua morhua
Egg development A - St e I, B - Stage 1I 9 C - Stage
III and D Stage IV. (Friedgeirsson, 1978).
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7140260 C G	 tiont	 rhtIQ
A,B,C prelarva 1,2,3 dajc after hate

ed. fee
3

D — the 4th day after h to 	 ;
5 ®8	 : — the 5 day after hate
fe	 7 — the 6	 ay oftoo lute
G 10	 aye eft r hate g; 600
1978)0

(Fri

3
etive
509	 e
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Fig027. Cod Gadus morhua morhua
Larvae: A - 6.0, B 8.0 and C 12.5 	 (Russel,
1976).

NORT	 WOLFFISH AN

HALLGEIMSON

LATIFRONS STEENSTRUP ET

Eggs are bottom, 7.25-8.0	 in diameter, deposits are

globe-shaped.

Prelary al and larval stages seem to develop within the

egg membrane.

t$

The minimum length of fry taken in the pelagic areas is

25.0 mm® No remnants of yolk sac are viseble© There are 17
rays in D, '-17 in A, 1 7 in P and 22 or less in C.

The length between the 1 t ray of the A al fin id the

closest ray of the caudal fin is several times lower then

that of the last anal fin ray. Fig. 28.

Barsukov, 1959.

SPOTTED WOLFFISH ANARHICHAS NOR OLAFSEN

Eggs are bottom, 5.5-7.0 mm in diameter deposits are

globeshaped.

Prelarval and larval st as seem to develop within the

egg membrane.
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The only kno

 

are fully formed larvae, 22.0 le th41.

 

a rounded head and snout, the mouth in the low position widely

based P and scattered pi:..entation. Anus im a little in front

of the midpoint of the body. The number of rays is 2122 (24)
77	 47

in P, An D,An A and ieb.

Try are ■30ii lo. ,td are charActerized by irregul

distribution of melanophores. There are wide dark 	 ost bl,ek)

latitudinal stripes in the dorsal • area and in the ventr, pert

4: 2

of the caudal region which are in the anterior position as

compared to the lateral stripes. There are 5-9 (7 usually)

dorsal stripes running from the head to the caudal fin. The

number of rays in C is 21-22. Fig. 28.

Barsuicov, 1959

McIntosh and Masterman,
18970

Fig.28. Wolffishes Anarhichadidae
A - Anarhichas lupus 25.0 	 B - A minor. 24.0
C - A. latifrons 25.0	 (Barsukov, 1959)
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ATLANTIC WOLFFISH	 ANARHICHAS LUPUS LINNE

E s are bottom, deposits are rounded. The diameter of

ripe eggs is 5.5-6.5 mm.

Prelarvae and larvae are 19.0 ® 25.0 mm long, and very

much resembling adults	 The head is rounded with mouth almost in

the low position the snout is round and protruded the base

of the pectoral fins is wide. Dorsal melanophores appear in

the anterior part and along the sides and then become unevenly

dispersed all over the body with the posterior caudal region

free of p igment. The distance between the last ray of the

anal fin and the closest ray of the caudal fin is more (or

sometimes equal to the length of the last ray of the anal fin.

The number of caudal fin rays is 23 or over Fig. 28.

Rass, 1949

Barsukav, 1959

McIntosh and M term

1 97,

01/t/7,1-AwrIce
	 AMODYTES AMERICANUS DE KAY

B are bottom, irregular elliptical, 0.6-1.2
	

in sizes

the micropyle is clearly visible. The yolk sac is homogeneous

and contains a single oil globule, 0.25-0.42 mm in diameter.

Prelarvae are 	 7.5 - 12.0 mm long, elongated, with

anus in the middle or a little behind the mid-point of a body.

The preanal length exceeds the postanal one, the mouth is

relatively s all, the posterior margin of the upper j w does

not reach the vertical mid-point of the eye. The us opens

on one side of protopterigium,the remnants of the yolk sac with

the oil globule 0.18-0.28 mm in diameter still resist. The

dorsal area is almost free of pigment with few pi ent cells

only. There is a ventral row in the anterior part of the body

and a ventro-lateral row of 5-14 melanophores above the gut.

Larvae are 12-50 mm longs elongated, the preanal length

exceeds the postanal one. Pi m entation Is arr gad in evenly

spaced dorsal, ventral, ventrol teral and subcaudal rows.
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a

b

C

d

	Fig.29. Sandlaunce	 odytes marinus. A species °louse to
Bytes americanus. Larvae: A-6.0, B-12.0, C-16.0

	

and D-21.0	 (Russel, 1976).

The ventral row Is extended to the anus, the number of melano

phores in the ventro-lateral row is 12-14 or over. The epineu-

ral pi .4fient row appears at a length of about 20 mm. At later

stages scattered pi entation is developing parallel to the

extension of the lower jaw. Fig. 29.

Rass, 1949.

Russel, 1975.

MACTARIG, SCO

 

ER SCO RUS LIMEI 11:

 

Eggs are pelagic, spherical, 0.97-1.38 mm in diameter,

yolk sack unse2,.ented, the periviteiiine space is very narrow,

a single oil globule 0.28-0.35 mm in diameter. Large ramified

melanophores appear on the anterior part of oil globule during

Stage II and small lateral	 ent cells develop at Stage III.

Two double rows of melanophores run diagonally at Stage IV

with aggregations on the head and in the occipital region.

Prelarvae are 3.0-6.0 mm long. The yolk sac is large and

oval, tne pr al portion forms W. of the total le f: 	 The
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Fig.30. Mackerel Scomber seakbrus
A ® egg diameter 1.2	 (Holt, 1893)
B prelarva 2®4	 (Holt, 1893),
C,D,E,F,G ® larvae 3.7, 5.2, 7009 8.0
(Russel, 1976).

11

yolk sac is fully absorb d at lengths of 405-6.0 	 the oil

globule is bj then 0.21

 

in di:Jeter. There is a group of'It

 

melanophores on the h ad, a double un venly spaces ra running

along the dorsal and v=.tral postanal sides from behind the

anus, a peritoneal aggregation auu single Ageldnophores on the

snout with the eye free of pi :went.

Larvae are 6.0 - 14.0 ou	 ® The he is 1 er than in

prelarvae, the preanal region constituues 1/3 of th total

length© Indications of caudal fin rays are apparent

1 th of 6
	

is reached. Th out is fully fo ed, the ja

are toothed. Rudim	 appear in the second dorsal and

anal fins. The caudal in i cone vea 	 larvae e 14-15

long. Fig. 30. Bigelo	 d Schroeder2 1953.
sea, 197

d. 14.0
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BLUEFIN TUNA, THUNNUS THYNNUS ( LINNE )

p_del are pelagic, spherical, 0.95-1.12 mm in diameter, the
yolk sao unsegmented, single oil globule 0.25-0.35 mm in
meter, sae perivitelline space is narrow. Pigment appears on
the trunk and on the oil globule at Stage 	 The tail is far
beyon d the head at St e IV. Single large melanophores are
present along the dorsal side and in the ventro-caudal region.
There are small brown pi ant cells on the trunk, the yolk sac
and fin fold.

Prelarvae are 3.0-4.3 mm long, the yolk sac is not extended
beyond the head. The oil globule is tin the posterior margin

of the yolk sac. The trunk region is shorter than the caudal
one the preanal portion forms 45% of the total length. The
pi g ent is very characteristics single large melanophores are
in the dorsal and ventrocaudal region with ramified cells on
the protopterigium; there are melanophores on the oil globule
and in the anterior part of the yolk sac Brown pigment runs
along the anterior dorsal margin and the anterior part of the
fin fold and along the lateral sides of the body. Brown pigment
is present on the oil globule and on the yolk sac.

Larvae are 4.3-9.0 mm long and more Jaws are developed.
P are large of the fan-shape, trio pre:anal length is decreased
due to the elongation of the caudal region. Indications of
hypurals are present at a length of 4.3 nun. There are rudiments
of rays in D1 and C at a lengtn of 4.'j5 mm and in D2 and A at
5.14 mm. Ventral fins are also developing at this length.
Unpaired fins are rayed and rays are being zormed in P and Vi
whet larvae are 6.0 mm long. V and v are rounded at lengths of
7.0-9.0 mm.

Pigment cells are aggregated above the cerebrum, there is
a peritoneal group, single dorsal melanophores in the posterior
caudal region and a clearly visible ventrocaudal pigment raw.
Pigment cells appear on the opperculum and along the anterior
margin of the upper jaws. Duffuse pigmentation develops along
the trunk sides beneath D1 in larvae over 9,0 mm long. Fig.31.

Gorbunova, 1974.
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Pig.31. B1 of lama
Larvae, A - 4.3, 3 - 4.75 9 C 607, D -7.3,
3,9.0	 7-40.5	 (Gort avae 1974).
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LITTLE REDFISH, SEBASTES 	 KE0fER

Prelarvae are 5.1-7.9 mm long. Newly spawned specimens

are 5.5 -6.0 mm long and of tree typical cottoid form. The
prim

yolk sac is 0,1•CP1.ong the oil globule is 0.-2.0unin diameter

and greenish-yellow, with the colour much more intensive than

in otrier species of this genus. The eye is fully pi2imented,

with both melanin and glittering guanin pigment. The number

of myomers is 29-31. There is one or several pi:4.ent cells on

the head, 8-12 on the gut and incomplete postanal dorsal row

of 9-12 melanophores above the last 11-17th myotomes. The

ventral row is also incomplete and consists of 19-21 melano-

pnores which run from beneath the Alth myotome. A large melano-

phore is present under the caudal margin of the notochord.

Larvae are 7.0-14.0 mm (9). Kays appear in P at a length

of 6.2 mm under experimental conditions. indications of rays

are present in C, ventral and dorsal pil4Hent rows become longer)

spines develop in the occipital region, above the eye and in

the pre-opperculum at a length of 8.9 mm® When the larvae are

10.1 mm long the spines become elongated, the indications of

ventral fins appear, the urostyle is upturned, there are rays

in C and a well-developed peritoneal pigmentation. in fully-

formed larvae rays in D1 and D2 are aided and spines above

the eye, in the occipital region and on the pre-oppercul

become larger. Fig. 3233.

Taning, 1961.

GOLDEN REDFISH SEBASTES MARINUS LINNE

Prelarvae are 6.1 (7.2) - 10.5 mm long with the typical

cottoid form, the yolk sac is 0.65 x 0.92 win, the oil globule

is weakly yellow, 0.3-0.4 mm in diameter, the preened portion

constitutes 29-4X of the total length. The anus is situated

on the fin fold margin, the urinary bladder, rudimentary liver

and acoustic capsule are visible. The number of myomers is

28-50. There are two or more pit4.ent cells on the head and
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imm

Fig, 32. Little r ish
Sebastes viviparus. Prel eyesle-403	 preextrusion,
B-6.2 	 after extrusion in awmettit, C 6.15
7 days • after extrusion, D 5.1 r	 11 d	 after
extrusion. No food was giv



of more than 20 melanophores
to the last one.

Larvae are 10 5-20.9

from beneath the 10th myomer

long. The yolk sac d the oil

-45-

B

D

Fig ®33. Little r dfi h Seb	 tes vivip
A - prelarva 5 8	 before	 ion, 5.8
B,C,D - larvae 809 9 10®1 d 1301	1961).

11-12 an the gut on both sid s of the body. The ye is
pi eated th the mal	 d gu	 , 1®2 met op F ores
present below the caudal 	 argin of the notochord, the d rsal
row of melanophores is incomplete with 8-12 pi 	 t cells
above the 14-27th m ►otames. The dors 	 side of the 1	 t 1-2
vomers is always free of pi	 to The v • tral ro consis

globule is fully absorb} 	 ® There	 indications of r	 in
C and spines on the pre-oppercul . The dorsal ro t of mal o-
photes reaches the mid-point of the bo 	 t a length of 10®5
The spines on the he	 as well develop r b. at a 1	 of



IMIAPAInfrattri	 ,"""""PAlv rALatirararairsirazrawdrawsminurfig,,

1 /Alr Ailgivir4P—froimbe ac of
NM,

,

Fig.34. Redfish Sebactes
Prelarvae begore extruio 6,25, B-7.19

n
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10.5	 in S.viviparus at 1001
A and P and indications of V. The r

 

There are rays in D2,
ants of protopterigiumII r0

 

resist. 144rual characers disappear at a length of 20.9
There are no protoptexigi	 ants, rays are present in Di
and on'y traces of larval pi antatian 	 eh are represented by
dorsal and v tral e cuda1 rows of mei ophores are notable.
'Ale fry colour =two	 at a 1	 q tn of 27.0 0 Fig® 34-36.

1961.
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Fig.35. Redfish Sebastes:.nom
- 6.7 prof 3 a before •xt ionISCD- 1 a 7.4 9 10 5	 1507 1961)*
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Fig.36. Redfish Sebastes aa i nus
Toting fry: A - 2005 B 27.09 C 34.5 au sad D 52,00a
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AST

1 as	 74-11 5	 1	 (f	 Observations on
larvae in the aq	 . A lY sPa % z, P	 ae 7 ,7	 Mdi leas

	

of thx cetteid sh	 0	 0	 elk * c is e	 id. 0.90 x 0,70
the oil globule is 0.3-'0 	 rdrin di	 terD the preanal portion

	

Of the	 1	 th	 t	 us in en the
of pretepteri	 9 the	 bl	 er is visibl the number
of my f. era is 28-31.	 s or more pi	 V cells e on the head,
13	 more m 1 g. oph res	 on the gut on both sides of the body*,
the eye is fully pi	 ted with mel	 d no
melanaphores under the c	 of the notochord. The
dorsal row of elanopheres is above the 21-31st	 ere 4..y is
not stretched to beyond the 18th	 omere. The ventral row be
at the 11-21st myo ere and ends above the last one. With growth
of larvae both ra s are stretched f	 and to the head. Rays
appear in P at a length 8.10	 en the yolk sac is not
wholly absoAred. Full absorption of the yolk sac occurs 219
hours after placing into the aquari 	 at the t p ratan, of
about 700° 9 the oil globule 0.35	 in dieter b	 present.
There are rays in P and indications of rays in 0.. 'the black
pi	 t is all round the .. cephalon, heavily pi ented are the
gut and rudiment	 liver caudal pi	 t rows still resist.
P;8.3'7.
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Fig037. Deepwater redfish Sebastes m tell&
Prelarvaes A- 7.7	 (preextrusion)9 B 8015
30 hours after extrusion in aquari 9 C 8.0
153 hours after extrusion in aquaria, D,B,F,G - larvae
8.0 9 7.9, 7.8 and 7.45 mm 153, 170, 185 and 220 hours
after extrusion respectively®
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LYCO PLOT Ditity„.

 

Eggs are

loyelarvae are 3.6-5.5 ( ?) ns, long of the typical cottoid
shape, the preanal Portion forms 47* of the total ngth the
mouth is tully fo .wed. The eye is melanin-Pi Ft, exited; there
are 2-3 melanophores on the	 cephalon sad 14-15 peritoneal
and intestine melanophores	 eh are visible on one side. The
dorsal row is 1 eking and 3-5 ventral melanophores are present
in the middle caudal region,

Larvae are 5.6-1000	 1 0 There are indications of
rays in D1 9 C and P and spines are Present above the eye s in
the occipital r ont on the preop	 and 4 the ceustio

A

D

Pig0380 Blue "Routh Helicelen d style to
aes A - 3068 - 5.69 C	 0®0 and D 19.0

Taming , 1964)0
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capsule area. At a length of 10.0 mm D 2 and C are rayed., the

urostyle upturned and ridges are developed in the occipital

region ending in spines. There are spines on the preoperculum

and in the acoustic capsule area, 1 spine is present in V and,

the r	 ts of protppterigium are In th caudal region,

8 spiny rays are in Di ,the occipital ridge is serrated and

ends in spines. Spiny rays are developed in Ao Fig. 38.

Ming, 1961.

SCULLEIN, MYOXOCEPHALUS SCORPIUS LIME )

Ems	 are bottom (deposits are 8.5 x 8.0 x 4.5 mm )9

spherical, 1.8 - 2.5	 in diameter, the yolk sac is unsegmented,

several oil globules are coalesced by the end St: e I to one

0.4-0.5	 in diameter.

Preiarvae are 7.4 ® 8.6 mm to s With the typical cottoid

form (the anterior third is thick while the caudal portion is

slender). The anus is one side of primordial fin, the preanal

region constitutes about 40% of the total length, the oil

globule is in the anterior part of the yolk sac,

Eyes are pi elated black, the ventral row consists of 12-14

melanophores; several pi: fl 	 cells are on the head, snout

and on the P base. There is dorsal aggregation of melanophores

behind the head, in the peritoneal region and 1®2 caudal

melanophores on the gut.

Lary e are 9.0-14 mm long. There is a spine in the acoustic

capsule area .td 4-5 spines on the preoperculum. Spines are on

the snout and above the eye at lengths of 10-14 mm. Ventral

fins, rays in D 1 , D29 A and C appear at a length of 10 mm.

The dorsal row of melanophores extends to the mid-point of

the body to form a wide latitudinal pigment row. Melanophores

are present On P. Fig. 39.
Rasa, 1949,

Elarenbaui t 1905-1909.

Russel, 1976.
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Fig.39. SeulPia MYoxocePhalus scondLarvae A - 7059 B- 9.5, C- 10®0 and D -14.0

AT TIC SEA POUC

LEK	 DECACTONUS

Larvae are 10.0-21.0 (?) 	 3.	 is	 10 " .N,;. 	 and rounded
in the preanal r	 oh is be3. w h	 the total 1
The trunk r on where the reo	 is sitaated	 isolated,
processed and narrowed in the frent p 	 the posterior
part of the y
b1ade-1ike 9 pi
an the trunk.
the body by the
long*

At a 3.

to beyond the
ef 21 00	 V

the spines en
present	 P	 ends

ead and on the trunk

	

t si is coneaved® P	 large,
ted* The	 pi	 t rows an	 f	 and
1 e	 of the ,re al gimlet	 aii over
e the f	 r od	 I ae are 13 ma
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are vell d eloped, then

rows on the he 	 d the
o -611 b e of Co Fig. 40

two diet uti pat n1 pi eat
d tug grog tio s oi	 eat

1949.

3 Mm

ti

Fig.400	 Atlantic sea poacher Leptagonus dee onus

CICLO

are botto 9 kdeporsits are 20-30 am in size) spherical,

2.2-2.6	 in da.kreYfw,eter, the yolk s e unse 	 ted the oil globule

is 0080-i0094 u in di eter.4,

Prel ae are 5.5-800	 long of the typical cottoid form,

th, , anus is jut b hind the yolk s e, the oil globule is O.72-
0®	 in di eter, the mouth is fo ed. D 1 appears before
the yolk is fully asorved. The wide anterior p	 of the body

has intensive black d organge pi }Tent while a relatively

ro postanal portion i free of pi ent. A 1 e pectoral
fin has radial re s of alanophoree.

as are $ ®0®11®0' log	 d ore. Fins are rayed

at a i s th of 11	 ® Fig. 'A4.
R s, 1949

Russel, 1975.
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Fig 041. Lumpfish Cyclopterus lumpus
Larvae 5.5 mm, (a), 5®6 mm (b), and 6.6 mm (c),

PLAICE HIPPOGLOSOIDES PLATESSOIDES

PLAT	 0 IDES (F , :: CIUS)

are pelagic, spherical, 1.5-3.2 mm in diameter, the

perivitelline space is wide. During Stage IV pil..ent cells are

arr-i:ed in latitudinal rows in the trunk and tail regions.

Larvae are hatched 11-14 days after fertilization at a t	 e-

rature during eMbryodevelopment of 3.90 0. The length of	 r708

is by then 4.0-6.0 ma.

Prelarvae are 4.85-7.70 nun long. The body is threadlike

and is surrounded by the fin rold, the remnants of the yolk

sac are visible behind the eleitrum. The number of myomers is

41-43. Aggregations of meianophores are visible on the ventral

side of the yolk sac and of the looped intestine 1, 411 above the

ventral side of the anterior part of the hindgut. A continuous

row of melanophores runs along the dorso-caudal margin and

there are groups of pivent cells on the dorsal side of the

postanal aNA.on between the 21-24th and the 30-32nd inyotones

and single melanophores on the 17th, 19th and 26th myotomes.

2 pi::• fient cells are present on the lower jaw and 2 on the

pectoral fin blade. 6 melanophores are noticeable above the
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notochord . dispersed on the dorsal part of pri i ordial fin

are small melanophores®

Larvae are ?.6-A308 mm long, yolk sac is fully absorbed,

the number of myomers is 43. There are groups of pi

 

ent cells.1' 11

 

ben2ath the pectoral fin bases on the stomach and on the

hindgut. Three indistinct caudal taws are visible and heavy

postanal pi entation is pr sent on the v tral side of the

embrynic fin while si i 1 e al el 	 ophore only ar	 on the dorsal

side above the pi	 t row . Indications of rays appear in

unpaired fins (60 in D and 50 in A) at 1 ire ;th of about 8.0 si

(8.2 -ifi). The urostyle is by tnen curved d e'	 ds beyo d

the tail peduncle. Rudiments of hypural are present. Et enta-

tion patto is ch•ged. A co tinuous caudal ro	 of r-..: _fied

melanophores runs alo the ventral cont : .ur of the body g.d.

the gut. Five aggregations of	 elAophores ar on t e v tr

n of the caudal portion and t Y o are o the dorsal cent our

of the body Delicate pi	 t cells are present on the ventral

side of	 osepts mainly above the	 tio	 There

are	 all el ()plumes above the lst and 4th 	 reg tions

on the	 •ryonic fin, o small pi 	 t cells alp Q ve the po te-

rior part of mesencephalon and cerebell behind the ooustio

capsule and three mel ophores ove h ur 1 	 ents.
of

et	 orphosi takes place Kt length-JP/11.7-13.8

the eye	 migrate d the	 of the left eye	 d e olfac-

tory capsule q a vie, le 	 b rve the head co tour. T n W er

the caudal regi s 0 One r	 fled lAaanephore is visible ie n the

23rd - 24-th myotostes, 	 1 mel ftt ophores are pres t o the

rays and A d C protopterigium. Fig. 42-43.

Pert e a-0 tro ova, 1961

H stm	 1918.

Bigelo	 d Schroeder,1953.
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Fig.42. American plaice Hippoglossosides platessoides
platessoides. Egg development: A - St e I,
B - • Stage II, C - Stage III, D- Stage IV.
(Hunstman, 1918).
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Fig.43. American plaice Hippoglossoides platessoides
platessoides. Larvae; A ® 4®85, 8 ® 7.8,
C - 8.2 and D 11.7
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YELLOWTAIL LIMANDA FEERUGINEA ( STORER )

Eggs are spherical, pelagic, 0.75-0.90	 in diameter, the

membrane is thin and transparent, the perivitelline space is

narrow, the yolk sac unse:emented, no oil globule. At St e II

dispersed all over the embryo body are small pigment spots,

and two longitudinal rows running ventrally and dorsally tend

to form at Stage III. The width of embryo is 8-10 times lower

than the egg diameter. At Stage IV, just before hatching, eyes

are still free of pigment and a clearly visible row is present

beyond the mid-point of the caudal portion.

Prelarvae are 2.10 - 3.15 mm and the body is surrounded

by the fin fold. There are A1 preanal and 35 postanal myomers.

Anus is beoyond the yolk sac, the head is not raised from the
.1)1

yolk sac surface.Eyes are free of pi2..ent. WheeSarvae are 2.65

mm long the head is raised and eyes are weakly pi:.ented. A

continuous double ventral row of large melanophores runs from

the 17th to the 41st myomere. There is a latitudinal pigment

row near 32nd - 35th myomer, large ramified melanophores on the

dorsal side of the caudal portion, 6 large melanophores on the

peritoneum, and a large ramified melanophore on the gut near

the anus. Jaws are pil4.ented. Melanophores are present on the

v:.tral margin of primordial fin in the preanal and on the proto-

pteregium in the postanal region. The pi:4.6ot is lacking on the

dorsal side.
The height of the larvae forms 1/7 - 1/8 of the body length

of 5.5 mm. Indications of pterigiophores in 1) and A are apparent,

Jams are free of p. en, a large melanophores is on the carebe-

lium, a pi:4.ent row is along the ventral contour of the body

stretching up to the v .l .tral region and to the gut. Two dorsal

groups are between 22nd® 24th and 32-34tn myomers, primordial

Xin is pi:4-6nted in the postanal region only

The metamorphosis starts at a 1: , :th of 9.9

 

when theA:A

 

edge of the 11ft eye is visible above the head profile. The

urostyle is curved; the number of rays is 80 in D, 59 in A

18 in C. Rudiments of V are visible. There are 3 melan horas
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above to awsenta p 0	 3 ove the	 obeli	 oyYY

teloncephalon li o® u oppercul	 d 2 b
row of melanophores	 alo the v tral
4	 ups of r fled kel	 opho	 are on

with osept el	 ophores0

side of the bod	 ffers f

blind side. M	 half

C d 6	 V. P otoral f	 are of 1
pi	 t °ells	 on th dorsal

AA sid of the b 

• 

Pi 44-450

Di me10	 d. Soh ad 9 1953.
Evseenko and Wevinskrj, igjo.

eat ® A o

f t3, e bo

do	 5
postanal	 ups an t e v tral de,	 oh fo pi	 t t►i

the 1 tpi

th t

tatio patte

ta so	 9

the he profile

a all melanopho

th

f r

the le	 r

	

the left ey	 vi ibl ab

	

is 85	 D9	 in. .6.9 18

patte ® 5
d4 dl	 the

T1

Yellowtail Limanda ferruginea
Egg developments A - Stage I, B - Stage II,
C - Stage IV. (Evseenko and Nevinsky, 1975).

Fig.44.
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Fig045. Yellowtail Limanda ferruginea.
A - prelarva 2.1 mm, B - 2.65 mm, C,D - larvae 3.1,
and 5.5 mm respectively. (Evseenko, Nevinsky, 1980).
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2 C OG

I) 1 c p erical, 0 ®1-1.45	 di star,
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Prelarvae	 (?). At a 1	 t of 5.8	 th 7

e fil	 t-like	 th th	 tE e fin fold m	 ® The

gut is lo pod i	 the dp t	 de	 t
The	 1	 reg tio of 1	 e r	 fled mel	 oph r

3 post	 of pi pyr,ne t :ells d small v t 	 ups

spots between t e 17	 1 t	 32-33rd	 4 48t -51st

Grr ups of sp tt	 el op	 are pros	 talogtef fold

L	 e are 16.7-22.5	 1	 9	 	 etrical, Ram)

ded by the	 b	 c f	 ® The p	 anal pet	 n fe	 293
the bokylt.e	 bef myoeis 57 (12+45). The

85 indite time of pterih	 IDdia Al 31

ray	 D	 d 41 in A d 18 ray	 in C. Th	 urestyle

Piax.t .ti	 is by d 1

in prel	 0

The t	 orphosi	 st	 atth of 22®5 ,041 gh
left ee be	 t mi	 ate	 th	 t	 ide e t t f., e upp p

OR	 to beyo d t e hex p	 fil 0 The pre al p5 rte, i fo

f o. r i	 54-55

(11+43-44). There ar 3 r	 D, 95 iq A, 20	 D	 5

V is just b y	 d th}	 tral mid of t a cleit	 ® The pest
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ds at I Nuts of 40-5	 ® Pi g .46.
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A

C
D

F,460 Witch flounder Glyptocephalus c ! .ogiossus.
Eggs developments A - Stage II, B St: III,
C, B- Stage IV.	 prelarva 5.8	 F, G - larvae
16.7 d 22.5 ,, respectively. (Evs enko, N	 sty ,
1975) •
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