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Figo15. Spetted hake Urephycis regius

s Bg C, D - eogg develepment St . :
(Berebryakor, To7ay .. Puent Stages L, II, 1Li, V.

@ single lu.;se' pignent cell on the %ips g€ the snou%’a large
melanophore gbove mesenoephalon 4-7 small pigment cells on the
yolk sasc and several melgnophores im the trunk and %all regloms.

The number of myomers is 40-42.
Laxrves are 2,12-2.30 mm leng and over. The presmal portien,

forms 38-45% ef the total lemgth, Tréce@ of candal fin rays

ere apperent. There are ocne or two large melsmopheres ab the

tip of the smout, 2-3 coalessed caudel melamephores &t the the

2éthe 28th myomer end weaker vemntrel pigmentation at the 27th-

30th myomere.




Figo.16. Spetted haks Urephysis regiuws : _
A - mewly hatched prelarva 1.6 mm, B, C, D - prelarvae
1,8’%) 1,95 and 2.0 mm, BE-larva, 2.25 mm (Serebryakev,

It is e@ily geparsble fmm'mlated 'speci.ea‘ by the sime
" and numbes of oil globules ab early Stage I and by oil globule -
sisé end p:l.mdnmtien pattern ink embryes, prelervae and - -
 larvae. Pig. 15-16. o
Serebryakov, 1978.
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SILVER HAKE, MERLUCCIUS BILINEARIS MITHILL

Eggs are pelagic, spherical, 0.70-1.00 mm in diasmeter.
Membrane is thin,transpasrent, smooth. Yolk sac unsegmented and
hes single oil globule, 0.20-0,25 %gmin diemeter. The embryo
body end the yolk are pigmented at Stage II.

Prelervae are 4.42-8.00 mm long emd typically gadoid
in sppearence. There are separate melanophores and groups of
pigment cells., 2-3 pigment cells are om the head, 34 in the
occipital region, 1 on the operculum and 3-4 on the vemtral
sids of the yolk sac. A large pigment cell is present in the
anterior part of the caudal region alomg the lateral lime, emd
there is one more of the seme size between the anus)the caudal
fin mergin and the third ome at the end of nmotochord on the
ventrel side.

Larvas are 9.93-20.0 mm long , the body is rather high
and elongeted (the height comstitutes 17-25% of the length).
Primoxdial fin is between Dy end D, , C and 4, Dy - 8,

W, - 27-32, A - 26-40.

Pigo17. Silver hake Merluccius bilinearis

Egg developments A-Stage I, B,C,D - Stage II,
E - §tage III, F - Stage IV. (Seusken, Serebryakov,
1968)
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I I

Fig.18: Silver hake Merluccius bilinearis
A - prelarve, 4.42 mm, B, C, D = larvae 9,93,
12,5 and 15.3 mm, K - young fry 22.5 mm (Sausksan,
Serebryakov, 1968).

Fry are 22.5 long end over . V streches %o beyond

the anus. D, =9, D 2—‘80, P =14, C- 32—36. The preanal region
forme 37% and the height 17% of the total lemngth.

The pigmentation is diffuse. The ventral side is light and
the dorsal is dark. Melanopkores are present onm D,y C and V,
Fig.17-18,

Sauskan, Serebryakov, 1967
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POLLOCK, POLLACHIUS VIRENS (LINNE)

Bggs are pelagic, spherical, 1.03-1.22 mm in diemeter. The
membrane is smooth and tramsparemt, yolk sac unsegmgnted, no
oil globule. The perivitelline space forms éma% of egg diemeter.
The differentiating character is the width of the embryo which
constitutes 20-25% of egg diemeter. Scattered pigment spots
appear during Stege II and are sometimes arranged in 2 longitu-
dinal rows on the dorsal side. Single remified large melano-

phores are sometimes present on the yolk at later stages.

Prelarvae are 3.0-4.0 mm long and are typlically gadoid
in eppearance 2 days after hatching when the length of 3.9-4.0
nm 18 reached. Anus is situated in the middle region on ome
side of the fin fold, the preanal portion forms 46-50% of the
total length. In some prelervae two labtitudinal rows of
pigment cells are present in the postanal portion with the
posterior third of the tell reglom being free of pigment untill
the time when larvae is fully formed., This characteristic fea-
ture distingzhisheg larval P.virens from other gadoid species.

Larvae are 4.1-14.0 mm long. Indicationsof rays sppsar
at a length of 5.0 mm in C and at 11 mm in Da, D3, Ay and
45. Rudiments of ventral fins are vigible when larvae are 12.5
long. Pigmentation develops at lengths of 6.0-7.0 mm and is

arrenged in the mediolateral row of melamophores with
strongly pigmented latitudinal stripes. Fig. 19-21,

McIntosh spd Mestermam, 1897.
Ehrenbaum, 1905=1909.

Russel, 1975

Schmid®, 1905.




Fig.‘|9o
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Pellack Pellachius virems
Egg developments A - Stege I, B - Stage II, C, D -
Stage III, E - Stage IV, (Friedgeirssem, 1378).
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Fige 20, Pellack Pellachius virems '
prelarvas 4.5, 4.7, 4.8 om and 5.0 mm G - S%
ef active feedimg, 5.0 mm, H = larva 5.0 mm 10 4
after hatohing ( Friedgeirssem, 1978).
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o216 Pollack Pollachius virens
Fig.2 C, D - larvae 4.0, 7.0, 1.0 and 14.0 B

A, B,
(Russel, 1976).

HADDOCK MELANOGRAMMUS AEGLEFINUS (LINNE)

Eggs are pelagic, spherical, 1.2-1.7 mm in diemeter.
The membrene is smooth and transparent., At Stage 1 the eggs
of bhaddock are practically non distingulshable from these of
cod. During Stage II 2 rows of pigmemt cells sppesr along
the contours of the body which are less promnounced and more
ramified them in cod. At Stage III the pigment is aggregated
glong the ventral side of the body and forms a clearly visible
double postanal row of melsnophores, during Stage IV. Eyes are
pigmented at Stege I1II and become completely dark or hatching.

Prelarvee 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 comstitutes 48=50% of the total length and is decreas-
ing with prelarvae growth down to 38-49% at a length of 6.0 1
Pigmentation is arranged in 2 ventral rows of melanophores
in the postanal region, whie the cﬁdrsal area is free of pig-
ment. Eyes are wholly pigmented. Melanophores are present on
the head and above the pectoral fin base and are aggregated in
the peritoneal region.



Fig.22. Haddock Melanogrammus aeflefinus. Egg developments
A - Stage I, B - Stage 11, C - Stage 111, D -~ Stage )
IV, (Priedgeirssom, 1978). {
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Fig.23. Haddeck Melamegrms aegl@ﬁnm
hntehims 'F - larvae 459 m 6 days efter hatching,
E - laxrvae 5.2 mm 10 daﬁ efter hatehing, Temperature
= 702°C, malinity - 29 (Priedgeirssen, ‘1978),
|
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Fige24h, Haddook Melanegrammus acglefinus. Larvaes A - 6.0 mm
B - 8,8 mm, C - 13,0 mmo (Russel, 1976). I

Larvae are 5.5 -11.5 mm lomg and over. Iolk sas is fully
sbsorbed at lengths of 5.2-5.5 mm. In larvae 8.8 and even 13.0
IR long the prelarvel pigmentaticm patterm smn%iatm with
the postemal dorsel area beimg freoe of pigment and a double vent :
ral row of melanopheres due to which haeddoeck laxrvae are easily
separable from other gedeids. Indicatiens of fia reys appear
at a length of 9.0 mm amd melamopheres develop between clearly
visible ray rudiments of Dy aad D, , P srd C whem larvas
are 11,5 mm long. Fig. 22-24.

RBass, 1949

Sehmidt, 1905
Esrembaunm, 1905-1909
Russel, 1976
Fridgelirssen, 1978
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C 0D, GADUS MORHUA MORHUA LIKNE

Eggs are pelagic, of regular spherical form, 1.13~1.65 mm
in dismeter. The membrane is thin, tramsparent, yolk sac unseg-
mented, yellowish, no oil globule., Melanophores are uniformly
dispersed all over the boedy abt Stage II1 end sre arranged in
the following 4 typical latitudinal mones at Stage IV.

1 = in the pectoral fin area, 1 - beyond the snus and 2 - in
the caudal regiom., A group of 2-3 melamophores 1s present om
the ventral side along the caudal end of notoschord. Pigmemnt
eppears in eyes at Stage III and they are usually fully pig-
mented on hatching.

Prelarvee are 3.8-5.2 mm long smd typically gadoid im
appearsnce. The preanal porbion forms 40-42% of the total
length., Anus opens on one side of protopterigium be just
beyond the yolk sac. The pigment is arranged in latitudinal
rows - .. Two distinct postenal stripes of pigment cells
and 1-3 subcaudal melanophores develop at length over 4.5 mm,
Latitudinal rows may fuse when larvee are over 5.5 mm due to
melanophores develop.ing inAetween. The yolk sac is fully
absorbed at lengths of 4.5=5.2 mm.

Larvee are 5.5-35.0 mm long. The preanal portion constitu-
tes 40.3-48.5% at lengths below 10-11 mm and the eye diamster
forms 7.2-9.2% of the body length. Rays in unpaired fins are
separate when larvee avre 10-11 mm. The length of fully formed
larvae varies from 10-11 to 25-35 mm when the gxfeeniah colour
diseppears and the specific steggered pigmentation of the
t:ansiti,onal stage develops. Postanal latitudinal stripes are
arrenged ventral and dorsal rows of melemophores at a length
of 9 mm. Fige 25=27.

Pertseva, ‘1936
Ress, 1949

Schmidt, 1905
Ehrenbaum, “1905-=1909
Russel, 1976.
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Fige25. Cod Gadus morhua morhua
Egg gzvelopnont A - Stage I, B - Stage 1I, C - Stage
II1 ekd D - Stage IV. (Friedgeirssen, 1978).




Fig.26.
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i

Cod Gedus morhua merhua

A;B,C = prelarva 1,2,3 days after hatehing

D - the 4%h day efter hatechimg; mized feedinmg;

5.8 em., E - the 5th day after hatchirg; active
fesdings F - the 6%k day after hatchlngs 5.9 mm,
%9;&;0 days after hatchimgs 6.0 mm (Friedgelrssenr,
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Fige.27. Cod Gadus morhua morhua
Larvae:s A = 6.0, B = 8,0 and C = 12,5 mm (Russel,

1976) .

NORTHERN WOLFFISH ANABRHICHAS LATIFRONS STEENSTRUP ET
HALIGRIMSON

Eggs are bottom, 7.25-8,0 mm in dismeter, deposits are
globe-shaped.
Prelarv al and larval stages seém to develop within the

egg membrane,

The minimum length of fry taken in the pelegic areas is
25.0 mm. No remnants of yolk sac are viseble. There are 577
rays in D, 47 in A, 1 7 in P and 22 or less in C.

The length between the last ray of the anal fin and 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 MINOR OLAFSEN

Eggs are bottomy 5.5-7.0 mm in diameter deposits are
globeshaped.
Prelarval and larval stages seem to develop within the

egg membrane.
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The only known are fully formed larvae, 22.0 mm leng, with
& rounded head end snout; the mouth in the low position widely
besed P end scattered pigmentation. Anus im a little im fromt
of the midpoint of the body. The number of rays is 21-22 (24)
in P,Z”in D,l\qn A and ini’g/c.

Pry aré 30 pmm long end are characterized by irregular
distribution of melanophores. There are wide derk (almost dblack)
latitudinal stripes in the dorsal area and in the ventral part
of the casudal 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, '

Barsukov, 1959

McIntosh and Mastermen,
1897,

Fig.28. Wolffishes Amarhichadidae
A - Anarhichas lupus 25.0 Em, B - A minor 24,0 mm,
C - A. latifroms 25.0 mm (Barsukev, 1959)a
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ATLANTIC WOLFFISH ANARHICHAS LUPUS LINNE

Eggs 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 melsnophores appear in
the anterior parf and along the sides and then become unevenly
dispersed all over the body with the posterior caudal region
free of nigment. 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 lLast ray of the anal rin.
The number of caudal fin rays is 23 or( over. Fig. 289
Rass, 1949
Barsukov, 1959
McIntosh and Mastermen,
1897,

SanvpLau hee ANODYTES AMERICANUS DE KAY

Eggs are bottom, irreguler elliptical, 0.6-1.2 gm in size,
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 (5.5) 7¢5 - 12,0 mm long, elongated, with
enus in the middle or a little behind the mid-point of a body.
The presnal length exceeds the postanal one, the mouth is
relatively small, the posterior margin of the upper jaw does
not reach the vertical mid-point of the eye. The anus opens
on one side of protopterigium,the remnsnts 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 pigment cells
only. There is a ventral row in the anterior part of the body
and a ventro-lateral row of 5-14 melsnophores above the gut.

Larvae are 412-50 mm long, elongated, the preanal iength
exceeds the postanal one, rigmentation 1s arranged in evemly

spaced: dorsal, ventral, ventrolateral and subcaudal TOWSs
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Fige.29. Samdlaurnce Ammodytes marinus. A species clouse %o
Ammodytes emericanus. Larvaes A-6.0, B=12.0, C=16.0
and D=21.0 mm (Russel, 1976).

The ventral row ls extended to the snus, the number of melano-
phores in the ventro-lateral row is 12-14 or over. The epineu-
ral pigment row appears at a length of about 20 mm. At later
stages scattered pigmentation is developing parallel to the
extension of the lower jaw, Fige. 29,

Rass, 1949,

kussel, 1976,

MACKERKEL, SCOMBER SCOMBRUS LINNE

Eggs are pelagic, spherical, 0.97-1.38 mm in diameter,
yolik sack unsegmented, the perivitelline space ig Very narrow,
a single oil globule 0,28-0.35 mm in dismeter. Large ramified
melanophores appear on the anterior part of oil globule during
Stage IT end small lateral phgment 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.

Prelarvee are 5.0~-6.0 mm long. The YOIK sac is large and
oval, tne préhal portion forms 46% of the total length. The
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Fig.30., Mackerel Scomber scombrus
A - egg diameter 1.2 mm (Holt, 1893)
B - prelarva 2.4 mm (Holt, 1893),
CpD’E;F'G - lma@ 3079 5029 7909 800 &Bd. 1460 HD.
(Russel, 1976). *

Jolk sac is fully absorhed at lengths of 4.5-6.0 mm the oil
globule is by then 0,21 mm in dismeter. There is a group of
melanophores on the head, a double unevenly spaces raw running
along the dorsal and ventrsl postanel sides from behind the
anus, a peritoneal aggregation auu single welsnopnores on the
snout with the sye free of pigment.

Larvae are 6.0 - 14,0 mm ilong. The head is larger tham in
prelarvae, the preanal region constituves 1/3 of the total
length., Indications of caudal fin rays ere apparent whem the
length of 6 mm is reached. The mouth is fully formed, the Jaws
are toothed. Rudimentary rays appear in the second dorsal and
anal fins. The caudal 1in is concaved when larvee are 14-15 mm

longo. Fige 30. Bigelow end Schroeder, 1953%.
Russel, 1976.
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BLUEPIN TUNA, THUNNUS THYNNUS ( LINNE )

Eggs are pelagic, spherical, 0.95-1.,12 mm in diamster, the
Jolk sac unsegmented, single oil globule 0.25-0.35 mm in dia-
meter, voe perivitei.iine space is narrow. Pigment appears on
the trunk and on the oil globule at Stage I1. The tail is far
beyon \d the head at Stage 1V. Single large melanophores are
present along the dorsal side and in the ventro-caudal region.
There are small brown pigment cells on the trunk, the yolh sae
end fin fold.

Prelarvae are 3,0-4,.3 mm long, the yolk sac is not extended
beyond the head. The o0il globule is dn the posterior margin
of the yolk sac. The trunk region is shorter than the caudal
oneé the preanal portion torms 45% of the total length. The
pigment is very characteristics single large melanophores are
in the dorsal and ventrocauaal 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
tin fold and along the lateral sides of the body. Brown pigment
is present on the oil globule and on the yolk sac,

Larvae are 4.5-9.0 mm long and more Jaws are developed.

P are large of the fan-shape, the préanai length is decreased
due to the elongation of the caudal region. Indications of
hypurals are present at a length of 4.3 mm. There are rudiments
of rays in D, and C at a lengtn of 4.75 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 rormed in P and V,
when larvee are 6.0 mm long. P and v are rounaed 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 bemeath D, in larvae over‘9,0 mm long. Fige31e

- Gorbunova, 1974,
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Bluefirn tuma Thumpus thynnus ‘
Larvaes A = 4,3y B = 4,795, € = 607. D "703,
E~9,0 end P-10.5 mm (Gerbumova, 1974).
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LITTLE REDFISH, SEBASTES VIVIPARUS KhOYER

Prelarvae are 5.1-7.9 mm long. Newly spawned specimens

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

mm
yolk sac is ©.70OYlong the oil globule is ©.% mmin diameter

and greenish-yellow, with the colour much more intensive than
in otner species of this genus. The eye is fully pigmented,
with both melanin and glittering guanin pigment, The number
of myomers is 29-31, There is one or several pigment cells on
the head, 8=12 on the guv and incomplete postanal aorsal row
of 9-12 melanophores above the last 11-17th myotomes. The
ventral row is also incomplete and consists of 19-21 melano-
phores which run from beneath the 11th 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. lndications of rays
are present in C, ventral and dorsal pigment 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 Wecome elongated, the indications of
ventral tins appear, the urostyle is upturned, there are rays
in C end a well-developed peritonea; pigmentation, ln fully-
formed larvae rays in D1 and D, aie added and spines above
the eye, in the occipital region and on the pre-opperculum
become larger. Fig. 3%2-33.

Tening, 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 065 x 0,92 mm, the o0il globule
is weakly yellow, O.3-O.4 mm in diameter, the preanal portion
constitutes 29-=52% o§ the total length. The anus is situated
on the tin fold margin, the urinary bladder, rudimentary liver
and acoustic capsule are visible. The number of myomers is

28-50, There are two or more pigment cells on phe head and
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Fige32. Idttle redfish
Sebastes viviparus., Prelarvaes A=4.3 mm preextrusiem,
B-6.2 mm 5 days after extrusien im u%u ardd, C= 6,15 mm
7 days ter extrusion, D -~ 5.1 =mm, days after
extrusion., No feod was given.
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Fig.33. Little redfish Sebastes viviparus.
A - prelarva 5.8 mm before exbtrusiem, 5.8 mm
B;CyD = larvae 8,9; 10.1 and 13.1 mm ( Tamimg, 1961).

11=12 on the gut on beth sides ef the bedy. The eye is Fully
pigmented with the melanin and guanin, 1-2 melenophores are
present below the caudal margin of the notochord, the dorsal
row of melanophores is incomplete with 8-12 pigment cells
sbove the 14-27th myotomes., The dorsal side of the last 1-2
myomers is always free of pigment. The ventral i‘ow consisting
of more tham 20 melenophores runs from bemeath the 10th myomer
to the last one. | V %

Larvae are 10.5-20,9 mm long. The yolk sac and the oil
globule is fully sbsor¥ed . There are indications of rays in
C end spines on the pre—-opperculum. The dorsal row of melano-
pho¥es reaches the mid-point of the body at a length of 10,5 mm.

The spines on the head are as well develeped at a length of
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10,5 mm as in S.viviparus at 10,1 mm. There are rays in Dz.

A and P and indications of V. The remnants of protopterigium
resiste. Larval characers disappear at a length of 20.9 mm.
There are no protopterigium remnsnts, rays are present in D,‘
and oniy traces of larval pigmentation which are represented by

~dorsal and ventral caudal rows of melanophores are notablie.

‘the fry celour sppears at a length of 27.0 mm, Fig. 34-36.
Taning, 1961,

gf.’.’.’.’,’,’,’ 00 e
S S8 NSRS -

L7
(X ;
(LT ——

S Sy G T
TTT T I 77 72777 A sSs =

(LTSS
'g\-&gﬁmw

‘ Fige 7Red.fish Sebastes marinus
BoHe Prelarvee begore extrusioms A — 6.25, B=7.19 mm.
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Fig.}S.urRedi’ish Sebastes mariﬁus
A - 6,7 prelarva before extrusion
ByCyD - larva 7.4 mm, 10,5 mm, 15.7 mm (Taning 1961 .
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Fig.36. Redfish Sebastes marinus
Young frys & = 205, B = 27.0, C = 34,5 um and D - 52.0mm
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DEEPWATER REDPISH, SEBASTES MENTELLA

TRAVIN

Prelarvae are 7.0-1195‘m long (frem observations en
larvee in the aguarium. Hewly spawmed prelarvase 7.7 mm long
are of the cotteid shape, the yolk sac is eveid 0.90 x 0,70 mm,
the oll glebule is 0.3-0.4 mm in diameter, the presmsl peortica
forms sbout 20% of the bedy length, th® enus is on the margin
of pretopterigium, the urimery bledder is visible, *Ifho number
of myomers is 28-31. Twe er mere pighent cells éxe or the head,
13 or more melenopheres axre on tﬁe gut on both sides of the body,
the eye is fully pigmented with melenim end gusmin smd mo
melanophores under the cavdel maergin of the notocherd. The
dorsal row of melemopheres is above tﬁe 21-318t myomere and is
not stretched to beyond the 18th myomere. The ventral row begins
at the 11-21st myomere and ends above the last ome, With growth
of larvae both raws are stretched forward to the head. Rays
appear in P at a length 8.10 mm when the yolk sac is not
wholly sbsorwed, Full ebsorptien of the yolk sac occurs 219
hours after placing into the aguerium at the temperature of
about 7,0°, the oil globule Q.35 mm in dismeter being present,
There are‘rays in P and indications of rays in C.. The black
pigment is all round the emcephalon, heavily pigmented are the

gut end rudimentary liver caudsl pigment rows still resist,
P;8.3’7.
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Fig.37. Deepwater redfish Sebastes mantells.
Prelarvaes A - 7.7 mm (preextrusicn), B = 8,15 mm
30 bhours efter extrusiem imn aquaria, C - 8.0 mm,
153 hours after extrusien in aguaria, D,E,F,G - larvae
800y 7.9, 7.8 and 7.45 mm 153, 170, 185 and 220 hours

efter extrusion respectively.
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BLUE MOUTH HELYCOLENUS DACTYLOPTERUS DELAROCHE

Eggs are unknowm.

Prelarvee are 3.6=5.5 ( ?) mm long of the typiecal cottoid
shape, the presnal portion forms 47% of the total length the
mouth :i.s' fully fommed, The eye is melanin-pigmented; there
are 2—3'mevlanophoregs on the emcephealon end 14-15 peritoneal
and intestine melanophores which are visible on one side. The
dorsal row is lacking and 3-5 ventral melanophores are present
in the middle caudal region; | '

_I»a_x_fv_g_g are 5.5—10.0 mm long., There are indications of
rays in Dys © and I; and spines are present above the eye, im
the occipital region,on the preocperculum and in the acoustie

+38. Blue mouth Helicelenus dastylepterus
Fis > Larvaes A - 3.69 B = 5.6. C = 1060 end D = 19,0 mm.
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capsule area. At a length of 10,0 mm D, and C are rayed, the

urostyle upturned and ridges are develozed 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 remnants of protppterigium are in the caudal region.

8 spiny rays are in D1,the occipital ridge is serrated and
ends in spines. Spiny rays are developed in A, Fig. %8,

‘l‘aning 9 "961 ®
SCULFIN, MYOXOCEPHAIUS SCORPIUS ( LINNE )

Eggs are bottom (deposits are 8.5 x 8.0 X 4.5 mm ),
spherical, 1.8 - 2,5 mm in diameter, the yolk sac is unsegmented,
several oil globules are coalesced by the end Stage I to one
Oolt=0ob5 mm in diameter.

Prelarvae are 7.4 -~ 8.6 mm long with the typical cottoid
form (the anterior third is thick while the caudal portion is
slender). The anus isg%ne 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 sage

Eyes are pigmented black, the ventral row consists of 12-14
melanophores; several pigment 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 gute
Larvee are 9.0-14 mm long. There is a spine in the acoustic
capsule area and 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, » D2, 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 fn P, Fig. %9.
Rass, 1949,
Ehrenbaum, 1905-~1909.
Russel, 1976.
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ige Sculpin Myexocephalus scorpius
F1ge39 mgsf 1 - 70?9 B = 9.5, C = 10,0 and D =14,0 mm.

ATLANTIC SEA POUCHER.
LEPTAGONUS DECAGONUS ( BLOCH ET SCHENEIDER )

Larvae are 10.0-21.0 (?) mm long is elongated and Tounded
:l.n the presnal region which is belew half the total length,
The trunk region where the rectum is situated is isolateqd,
processed and narrowed in the frént part and the posterier
part of the vemtral pretopterigium is comeaved. P are large,
blede-like, pisnemtedfe There are pigment rows on the fins snd
on the trunk. Swell spines of the sxternal skeleten ali over
the body by the time the fims are Toyed when lervae are 13 mm
long. |

4% a lemgth ofm.omvmng ére present and P extends
to beyond the amus, the spines en the head end on the truni
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are well develeped, there are two disvimcs pustemal pigment
rows on the heud and the trunk and tuv aggregation oi pigmens
ou woe base of Co Fige 40,

Rass, 1949,

Fig.40. Atlantic sea poucher Leptagonus decagonus

CICLOFTERUS LUMPUS LINNE

Eggs are bottom, (deposits are 20-30 cm in size) spherical,
202-2.6 Bm in diameter, the yolk sac unsegmented the oll glsbule
is 0.80-0.94 mn in diameter.

Prelarvee 8re 5.5-8.0 mm long of the typical cotteid form,
the enus is Just behind the yolk sac, the eil globule is 0.72=
0.88 mm in diemeter, the mouth is formed. D, appears before
the yolk is fully sbsorved. The wide anterior part of the body
hes intensive black end orgenge pigment while a relatively
narrow postanal portion is free of pigment. A large pecteral
fin has radial rows of ﬁelanophoreae

Larvae are 8.0-11.0 mm long and moere. Fins are rayed
8t a length of 11 mm. Fig. 4.

Rass, 1949
Russel, 1975.




- 55 -

Figo41e Lumpfish Cyclopterus lumpus
Larvae 5.5 mm, (a); 5.6 mm (b), and 6.6 mm (c),

AMERICAN PLAICE HIPPOGLOSOIDES PLATESSOIDES
PLATESSOIDES (FABRICIUS)

Eggs ere pelagic, spherical, 1.5-3.2 mm in diameter, the
perivitelline space is wide. During Stage IV pigment cells are
arranged in latitudinal rows in the trunk end tail regions.
Larvae are hatched 11-14 days after fertilization at a tempe-
rature during embryodevelopment of 3.9°C. The length of embryes
is by then 4.U-ée0 mm.

Prelarvas are 4.85-7.70 mm long. The body is threadlike
and is surroundéd by the tin fold, the remnants of the yolk
sac are visible behind the eleiﬁrum. The number of myomers is
41443, Aggregations of melienophores are visible on the vemtral
side of the yolk sac and of the looped intestine and above the
ventral side of the anterior part of the hindgut. A continueous
row of melanophoreé runs along the dorso-caudal margin and
there are groups of pigment cells on the dorsal side of the
postanal region between the 21-24th and the 30-32nd myotomes
and single melanophores on the 17th, 19th and 26th myotomes,

2 pigment 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} . dispersga on the dorsal part of primordial fin
are small melanophores.

Larvae are 7.8-13.,8 mn long, yolk sac is fully absorbed,
the number of myomers is 43. There are groups of pigment cells
benBath the pectoral fin base, on the stomach and on the
hindgut. T'hree indistinct caudal raws are visible and heavy

postanal pigmentation is present on the ventral side of the

embrynic fin while siﬁsle melanophores only are on the dorsal
side gbove the pigment rows. Indications of rays appear in
unpaired fins (60 in D and SO in A) at a length of about 8.0 mm
(8.2 mm), The urostyle is by then curved and §5tends beyond
the tail peduncle. Rudiments of hypural are present, Pigmente-
tion pattern is changed. A continuous caudal row of ramified
melsnophores runs along the ventral conteur of the body amd om
the gut. Five aggregaticms of melemopheres are on the vemtral
margin of the caudal portion and two axre on the dorsal combour
of the body. Delicate pigment cells are present on the ventral
side of myosepts mainly sbeve the pigment aggregatioms. There.
are twe small melamopheres sbove the 18t and 4th sggregations
on the embryonic fin, two small pigment cells above the poste-
rior part of mesencephalon and cerebellum behind the asoustie
capsule and three melsnophores sbove hypurel rudimemts.

' Metamorphosis takes place ab lenstnéiﬂ1e7m13.8 BR wRen
-the eyes migrate snd the edges of the left eye and the olfac-
tory cepsule are visible sbove the head centour, The number
. of raye in 87 in D, 69 im A,18 in C amd 6 in V. The trumk pign‘
mentation is similaxr to thet im larvas 8.2 mm lemg. 4 eggrege—
tioms are present on the ventral and 2 om the dorsal side of
the caudal regiem. Ome remified melanephere is visible on the
23rd - 24th myotemes, small melsmophores are presemrt on the
rays and A end C protopterigium. Fig. 42-43.

Pertseve-Ostrommova, 1961

Hunstman, 1918.

Bigelow and Schroeder;1953.
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Fig.42, American plaice Hippoglossosides platessoides
platessoides. Egg development: A — Stage I,
B - Stage 11, C - Stage III, D- Stage IV,
(Hunstman, 1918).
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Figel3.

American plaice Hippoglossoides platessoides
platessoides. Larvee; A - 4,85, B = 7.8,
C = 8,2 and D - 11,7 mmo
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YELLOWTAIL LIMANDA FERKUGINEA ( STOKER )

Eggs are spherical, pelagic, 0.75-0.90 mm in diameter, the
membiane is thin and transparent, the perivitelline space is
narrow, the yolk sac unsegmented, no oil globule. At Stage Il
dispersed all over the embryo body are small pigment spots,
and fwo longitudinal rows running ventrally and dorsally tend
to torm 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 tree 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 ks surrounded
by the fin fola. There are 11 preanal and 35 postanal myomers.
Anus is beoyond the yolk sac, the head is not raised from the
yolk sac surface.Eyes are free of pigment. Wheief;rvae are 2,65
mm long the head is raised and eyes are weakly pigmented. A
continuous @ouble ventral row of large melanophores’runs‘from.
the 17th to the 41st myomere. There is a latitudinal pigment
row near 32nd - 35th myomer, large rémified melanophores on the
dorsal side of the caudel portion, 6 lLarge melanophores on-tne
peritoneun, and a large ramified melenophors on the gut near
the snus., Jaws are pigmented. Melanophores are present on the
ventral margin of primordial fin in the preanal and on the proto-
pteregium in the postanal region. The pigment is lacking on the

dorsal side.
The height of the Larvae forms 1/7 - 1/8 of the body lengtiha

of 5.5 mm. Indications of pterigiophores in D and A are apparent,
Jaws are itree of pigmemt, a large melanophores is on the carebe-

lium, a pigment row is along the ventral contour ¢f vhe bedy

stretching up to the ventral region end to the gut. Two dorsal
groups are bevween 22nd- 24tn end 32-34th myomers, primordxal
rin is pigmented in the postamal regiom only. '

The metamorphosis starts at a length of 9.9 mm when the
edge of the 12ft eye is visible above the head prefile. The
urostyle is curved; the number of rays is 80 im D, 59 in A gnd
18 in C. Rudiments of V are visible. There are 3 melanephores'
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above the wesencepkalom, 3 above the cersberlum, 5 sbove the
telencephalon,? on wke opperecuium amd 2 beneath. & cemtimucus
rew of melamcphores rums slomg the ventral regien of the body,
4 greups éf remified melemephores are ¢n the dorsal emrd 5
postanal groups on the vemtral side, which form pigmemt stripes
with myesept melsmopheres, The pigmemtabtion patterm en the left
side ef the bedy differs Lrem theb om the right ome. Thus 9
small melemophores are presendy on the lower Jjow edge of the
blind side. Mere thén helf ef the left eye are visible asbevws
the head prefile. The number of rays is 85 im D, 64 im A, 18 in
C and 6 imn V. Pecteral fins are of larval pattern., 5 groups ef
pigment cells are en the dersal and 4 camdal groups em the
ventral side ef the bedy. Fig. 44-45,

Bigelow emd Schreeder, 1953,
Evseenko and Nevanskzj, 1930.

S>> 1 y
(753
Sticeuzs

Fig.44. Yellowtail Limanda terruginea -
kgg developments A - Stage I, B - Stage 1I,
C - Stage 1V. (Evseenko and Nevinsky, 1975).
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j o . Yellowtail Limanda ferruginea.
Fie.45 Ae- prelarva 2,1 mm, B - 2,65 mm, C,D ~ larvae 3.,%

and 5.5 mm respectively. (Evseenko, Nevinsky, 1980).
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US CINOGLOSSUS (LINNE)

ere pelagic, spherieal, 0.1-1.,45 ma in diametor, the
rembrene is beugh with furrows, end nmumersus folds semets
A% Btage II pigment spets are dispersed maimly over the dexrsal

side with £few on the head. Twe lateral rews ef Belerophores are
visible at Stage I1I with the embryemic fim emd yelk sac free

of plgment. The sggregatien of melemepheres im the anus regien
end im the pestamal pertica of the bedy avre extremelly will
promounced. |

Prelarvae are #4.9=8,0 mm (?). At a lemgth of 5.8 mm they
are filamemt-like with the anus omn the fin feld margim. The
- gut is looped im the midpeimt epd turmed dewawards im the emd.
There are esel aggregatioms of large ramified melaneophores amd
3 peétmal rows of pigment cells emd small ventral groups ef
spetes between the 17 mmd 18%h, 32-33rd gnd 48th-51st myemexrs.
Groups ef spetted melamephores are present along the £im fold
Bargin.

Larvae are 1697«-2205 mm leng, symmetrical, marrew, surroun-
ded. by the embryemic fin. The presnal portien forms 29-30% of
the bedy lemgth. The number of myomers is 57 (12+45). There axe
85 imdicabtioms of pterigiopheres im D end 68 in A, 31 rvdimentary
ray i2 D and 41 in A smd 18 rays in C. The urestyle ig curved.
Pigrentetien is by snd large similar te but heavier them thal
in prelarvas.

The metamerphosis starts et a lLength of 22.5 mm wﬁw the
_ left eye begins te migrate on the right side with the vpper part
extending to beyomd the head profile., The preenal portien forms
35,1% ef the body lemgth, the number ef mycmers is S54=55
(11+43=44) . There are 3 rays im Dy, 95 im A, 20 im D and 5 ir V.
V is just beyend the veatrsl side of the clelitrum. The pestanal
pigment rews are imdistinct. Om the whele the pigmemtatiom
pattera is the seme as &% lower iengths. The metamorphesis is
prelonged and ends abt Lengths of 40U=50 mm. Fig.46.

Holt, 1893,

Petersern

§§§ Llow ﬁmé?g%&meaifer,

e

Evseenkoand Nevrnskzj, 1975
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Witch flounder Glyptoceghalu,s cynoglossus.

Eggs developments A - Stage II, B - Stage III,

Cy D - Stege IV, E -~ prelarva 5.8 mm, F, G ~ larvae
1g§g)and 22,5 mm respectively. (Evseenko, Nevinsiy,
1 °
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