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Introduction

The presented recommendations are intended for the
species identificatien of larval,juvenile and adult redfiah of
the genus Sebastes in the North Atlantic.Identification of
these specles 15 complicated and time-consuming as compared to
most of commercial f£ish species.

For initial identifications all control characteristics

presented below should be considered{separately for pre-adults
and adults,for juvenile and larvae) .However if the great
number of specimens are to be examined in ghort time,
identification by the appearance is approprate. Nevertheless
such 1dentificatlon is allowable only with wide experience
gained,i.e.1f guch express -1dentif1cations

{commonly used for other fish species) have been repsatedly con-
firmed by the control characteristics check.

Yet for each sample, irrespective of the aim it is intended
for, control characteristics are to be examined at least in IQ spe-
cimens of each specieg, including the shortest and the longeast spe-
'cimen and all sizes, dominating in the sanmple. _ '

A size of figh is usually expressed by its length. The follow-
ing terms are usad in iché@ology.

£, Total length ('I‘L).

For the North Atlantic redfiahee it means the length from the
anteriormeost part of the lower lip to the imaginary line connecting
the end of the longest ray of the caudal fin upper part with
the end of the longest ray of this fin lower part.
2. Fork 1ength (FL) .
For the North Atlantioc redfishes.lt.mqa;s the length from
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the antériormost part of thé lower lip to the end of the shortest
middle rey in the caudal fin.

3. Standard length (L)

For redfishes it means the length from the anteriormost part
of the upper lip'to the caudal fin base in the qross‘— point with
a lateral line. ...' ‘ |

In the North Atlantic redfishes average TL =- I.I65FL = I.208L
In-ﬁppliad researches of redfishes the folk'lenéth ise nsed most
frequently, and in morphological studies standard length.‘

For specific identification of the North Atlantic redfishes
each'section with alphabetic indices should be examined from PartX
. to Part III. For the North Amsrican species Part I’ﬁay'be omitted,
for species from the Buropean cbaat, the Bear. Island, Spita-

bergen - Part II.

4. Identification of pre-adult and adult fishes -

o

of I2 cnu FL and longer

——

' I. Distinguishing Scbastes viviparus Kréyer

Oblique scale rows counfé is the best control feature.
‘ ’I/thiq.uﬂ_ﬂ.ealn_rm_mm {(Fig.1)

Cblique scale rows are couﬁted from the posterior margin of the
shoulder girdle uppér part to the caudal fin bage. In S.viviparus
the numﬁer of the oblique scale rows is lesa than 55, in othef
‘species it is more than 55. In specimens with ripped off scales
.Ecala rows should be counted by acale pockets. in the cage when the
| latter are'damaged and the number-of scale rows is not gvailable,
S. viviparus may be distinguiqhed by other characteristice used in
_complex. The above complex is also useful to check the identifica-

tion baaed on the oblique scale rows count.

2/ Pectoral rays count
Rays are counted by the bases, upper Eranchless, branched and

lower brancheless together. (in non-fresh fishes the lower branch-

leass rays often split into 2 parta: the inner oﬁe and the outer one,
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which should not be counted saparatély).

3/ Apal soft rays count

" Anal fin of redfishes always consisis of 3 spines, which are
not counted. The soft rays are counted by the bases, taken the last

. two rays with very close bases as one ray.

4/ Estimating fhe angle of slops of the lower spine on
the preoperculum f(Fig.2)

It is measured as en angle between the longitudimal body axis
(i.e. the line drawn from the anterior point of the upper lip to the
caudal fin base in the crogs-point with fthe lateral line)} and the
line drawn along the middle of the spine (along the whole spime, if
it is stﬁfght, eand along its end, if it is curved). The intércept
of longitudinal body axis behind ité'crosa-point with the line along

the spine ig considered..

-menﬂFig.é)
In S, viviparus the number of pectoral rays is up to I8 and |

anal rays uf to 7, the angle of lower preopercular>spihe éiope p i

less than 45°, symphyssél knob is poorly develoﬁed.
In other species the ﬁumber of‘pectorai rays is more‘than 18

and the angle of the lower preopercular spiﬁa slﬁpe is more than 45°.
Specimens with only aingle characteristic diffefed from the |

ébova mentioned may'be identified as 8. viviparus. Specimens with

two such characteristica should be recorded separately with indica-

‘tion the meaninga of all control characteristicas. -

6) VYertebrae coﬁntg;(pig:g;

Vertebrae are counted in gutted fish or on X-ray photograph of
the whole fish. Vertebrae should be counted together with urostyle

-, In all redfishes (axceﬁt rare anémaliea), ihtern;uralia

.with the firgt and the mecond spines of dorsal fin and infterneuralia
with the third spimne intrude'togathef between the neural appendages
of the aeoppd gnd third vertebrae (interneuralime of the other spines,
except the last one, always intrude individually). So for convenience,
counting may be started from the third vertebra.

S._viviparus commonly have 30 vertebrae, rarely more or less.

S. marigus and S. mentells usually have 3I vertebrae. Specimens with



30 vertebras are more common for §. marinus than tor §. mentall .
Specimens with 32 vertebraa occur raraly

S.viviparug are never found at the North Americaﬁ:cqast and it
is searce off the Greenland coast. This Bpecias is fished éoﬁhefcial—
1y in emall quantities by bottom trawls off Iceland, in the northern
North Sea, in the eastern Norway Sea and in the west of the southern
Barents Sea. It commonly distributes in 8hallower water as compared
with other'North Atlantic apecies (up to I20 m, rerely up to 60Q -
700 m. ). . ' .
- 1T. Distinguiahing 8, fasciatus

The following control characteristics, besides the above
‘mentioned, are required:

T/ Iha,angla_9x_alnng_mLJumLihimLJumnnaxnnlax_sn;na
from the top

.1t is meesured as an angle between longitud1nal body axis and
the line, drawn along the middle of the spine (as rpr,the angle o;_'
slope of the rifth spine, Section 4, Fig: 2).
8/ WWH
‘ Those ridges are considered fused ones if only é single total
- ridge exists, ended wij:h a spine or a knob, They are conaidered Be-
ﬁarated ones if these are two successive ridges or one more spine
or Enob on the common ridge precede the terminal spine or kmob. In
S. fagciatus symphyseal knob is strongly developed. (Fig. 3), the
angl fin of 7 rays of fewer, the angle of slope of the third pre-
opercular apine';ess than 40°, pariétal and nuchal ridges separated
at least at one eide, 30 or fewer vertsbrae. In 3. marinus and
S. mentella the anal fin of 8 rays or more, the angle of slope of
tﬁe third éreopercular spine morg than 400, parientallaﬁd nuchal
fuged, 31 o} more vertebrae. For specimens found n;;hward.to New-
‘foun¢1and and off Labrador endl rays count is nét neéeasary. In spe-
cimens ffom the Novg Scot?an Bankg aaseéément of the rate of pariefal
and nuchal ridges fusioﬂ is not obligatory. The latter t?o characteris-

tics ir redfish from above mentioned areas reveal excessive transi-

tional values.



Specimens with only a single characteristic differed from the
appointed values, Ehould be regarded =s belonging to S. fasciatus.
Specimens with more than one such characteria_atic, ghould be record-
ed separateli with indication of gll coﬁtrol characterigtic values.
§; fasciatus never occurs off European coast, ét the Bear Island and
shpitsbergen, and rarely occures off Iceland. It is less aboundant
off the Greenland coast than S. maninus, and is rarely found.outsid§
fiords_as compafed vith 8. mentella. 'S.fasgilatus is not found o}f
the Baffin Land and is rarely fished cémmercialiy then 3. mentella
off Labrador. \ ‘ :

-Parther to the souih it becomes progressively éﬁminating-species
émong_the redfishes. In the Gulf of Maine it dominatesralmosf exclu-
sively. This specles divides into two subspeclies. I@a first one
(8. fasciatus 'kelly) inhabits the Gulf of Haine in the aree of Eagt- .

port, near the:shore at the depth of few meters. The second one is

commonly occured §. fasciatus fasciatus with a similar to §. marinug

depth distribution.

I1II. Dietinguishing 3. marinushhnd 3. menftella Travinl~

The folloiiﬁg control characteristice, besides the above

mentioned, are required. ‘ ‘

9/ Caudal peduncle depth

1t 15 measu;ed at tpe ﬁoét narréw part of the caudﬁl-padﬁncle.
perpendicularly to therlongitudinal body axié,

10/ Wmm(ﬂv.é)
on the ante;ior margin of the occipitél commiasure between parietal
ridges (Fig. 6). ;g_lgrge §pecimens those pores are distiguished
visually, butmicfoscogeig more reli&blé.

In 3. marinug eymphyseal knob is not prominent (Fig. 3). Caudal

peduncle depth is usuwally over 8,8% SL in specimens of II-I7 cm S,

over 9,0% SL in specimens of I7-25 cmSL and over 9,2% 3L in specimens
of 25-29 cﬁ L.
In specimens firom the Barents Sea and adjacent areas the angle

of elope of. the lower preopercular spine ias less than BQ?, and in
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‘specimens from Iceland and the North-VWest Atlantic it 18 less than
1050.'Tha:e are 4'seiémoaensory pores betwegen the parietal ridges on
the anterior margin of the occipital commissnre.'Coloration~is gold-

1sh-red or orange-red. In 3. mentalla symphyseal knob is fairly well
developed Caudal peduncle depth is commonly below 8,8% SL for speci-

mens of II—IT cm SL, below 9,04 SL for 8L I7-25 cm and below 9,24 SL

Tor 8L 25-29 em,
» In S.mentella- '
' Tha angle of slope of the lower preopercular spine 15 oyer 80

in specimens from the Barents Sea and the.adjacegt ereas, and over

105? in specimens, occured off Iceland and in the'North-WeBt Atlentic.
Befween parietal ridges there are é-} éeismosénsory‘pdres. The colora-
tionris pink-red. .

For spécimena found in the Barenis Se& and adjacent éreﬁa of the
Norwagian Sea and Greenland Sea one more chﬁractéfiatic is very use-
full. It is the number of the lower branchless poctoral rays found
below branching rays. J. marinus from above mentioned areas uaually
have 9 lower.branchless rays or more (rarely 8),‘and §;-mentella havq
8 rays or fewer (rarely 9). In specimens inhabited 1n§hore areas of
Iceland and the North-West Aflantic,’the number of the lower branch-
lege peétoral rays is averagely greater_in 8. ﬁafinﬁs than in
3. mentella, but the differenceris not.so prom;nent. _-l

Dismeter of orbit in. 3. marinue is in average smeller than in
8. mentella of‘the same length. However the values of this méasure-
mént overlap significantiy espeoially in.amailgr specimensfﬁl;ght
overlapping of scme characteristice in the range tfp@cal for ot#er
species should not interfere with ideqtirication. Complicated cages
are to be ﬁentiouad saparately with iﬁdicatiﬁn_or all cont;él charac~
teristics values. | /‘. '

8. mar;ﬁus ie common in the southern Barents‘Sea, off Norway,
Iceland and Greenlénd,'In the North Amefiqaﬁ area it.och&ea much
rarely than §, fesoiatue and 9. mentells. It is ﬁeéluéntly found 1in
-the area of the North and Grand Newfoundland Banks, on the Flemish
Cap Bank and in the Gulf of 8. Lawrence. South to the Cabot 3frait
it is extremely rare. This speciee occures mainly at the depth up to

"300-370 m., but sometimes at 700-750 m.
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3. mentella distributes actually in.dil'aréas, inhabited 5y the
North Atlantic redfishes, except of the North Sea and the Culf of
Maine. It occures farther off-ghore as compared withrother-speciea.
It dominates among other réﬁfishéq in the areas of the Kopytov and

Rosendarten Banks, off the Baffin ;sland; Near the bottoﬁ adults are
common at thé depth of 350—?00 m, and young fiaheé distributg at éhe
" shallower dep%h. Thie sﬁecies is fished wup to IIO0 m. In the water

column it is found up. to 50 m or even closer to the surface.

\

B, Identification of fry of 5-I2 cm FL

\

Fry of that size range are pelagic-demersal, distfibﬁting usual-
ly cloae to the bottbm.'Vefticalrmigrgtion‘of the iatter have not
been properly studied yet. (fof all gdﬁlt redfishés in the North
Atlantic, except S. iivipafué, diurnal veftical'migrations are typic-
all. |

I. Distinguishing 3. viviparus

- The besi confrol characteristic still remains the'ohliqua scale
rowa‘count (p.3 Je Hoﬁevgr the latter nay be damaged though the scales
are stronger Eixed in-thia‘species as compared with others. -

8. viviparug usually have I8 or fewer pectoral‘rﬁjb, 7 or fewer

anal rays, 32 or fewer lateral line pores (excluding I-2 pores

posterior the base of the caudal fin), 30 vertebras. Fry of 3. marinus
and g, mentella have I8 or more pectoral rays and 31 (32) vertebrae.
One of these characteristics deviation could be not congidered. Fry
with twé deviated characteriafics should be recorded separately with
indication of all control characteristic values. Fry'of S. viviparus
and &;"IBQCiatugwonly'alightiy_différ by all above‘mentioned charac-
teristics except the number of péctoral rays (8. viviparus usually
have I8 raye). 50 in the coastal areas of Iceland and Graenlénd; whem
both spécies occured, the obligue éeale rowg count is especially
significant., | ‘ |

In fry of S. vivivarus the angle of the lower preopercular spine

alope isréimilar to those of other apecies.‘Distinguiahing features
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develope later on. In growing-up fry of 3. viviparus the preoper- .

cular sﬁines turn from the radial direction to postericr. one.

II. Distinguishing S. fasciatus

5. fasciatus have usually 7 anal rays or:feier, the angle of
the' third preopercular spine slope is less than 40°, parietal and
'nuchgl spines separated at least at one side of the head,‘30 verte-

/ brae or fewser.

3. marinus and 3. mentella have 8 anai‘rays,orlmqre, ihé angle
of the third preoperculaf spine slope over 400; pariefal and nuchﬁl
spines fused; 3I vertebrae or more. B

Spacimgns with only a single charactefisﬁic differed from above
menti&hed-should be regarded as $. fascistus. Specimens with two

* guch characteristics should be recorded separately Qith indication
“of ﬁll control characteristic velues. | _ - 7
" On@ more characteristic is uée:u11 in aspération of $. fasciatua
‘aﬁd 3. mentella fry ;n the3areaa'whefe §;;g§;1§gg ia rare 6: abssﬁf.
Alﬁoét all fry.g3. fagciatus of 5-I12'sm FL 'havp the longest dorsal fin
. spine {over I3% of SL) and in 5. mentella this spine is less than I3%
| of L. The spiﬁé lenéfh'ahouldee meagured from the base under fho
skin to the tip. . '

11I. Separation of 3. marinus and S. mentélla

In 3. marinus the céudal peduncie depth 18 usually over 7,6% of
g7 fqr. gpecimens of 4-6 cmVSL; over 8,1% of SL for SL 6-T cm, and

e HE . _ ,
‘over 8,77% of 5L for 8L 8-II ca. Usually the pointed symphyseal kmob
is visuallyiéqfegtable during eabrienic stage. In specimens of 4-5 cm
8L ‘there éré'?rifséismoaanaory pores between'ﬁérietal ridges on the
posterior. edge off ocolpital commissure. In epecimens of 8-I2 cm &L

there are"ﬂk'poreg,on the anterior edge.

In S.mentella the caudal peduncle is less than 7,6% of SL
for specimens 6-7 c¢m SL ,less than 8,1% of SL for SL 6-7 ¢m .
and less than 8,7% of SL for 8-11 cm.Pointed symphysial beak
. rTudiment is usually detectable visually.In specimens of 4-5 cm
. SL 1-2 selsmosensory pores are between parietal ridges .on the
posterior edge off occipital commisure.There are 2-3 pores on:
the anterior edge in spacimens 6f 8-12 cm sSLi. Earinug ususlly have
. e T e ' —



8 anal ‘rays. Deviations ffon’thidﬁ#ﬂlﬁe r;rgly exceed fow percents,
though-in some samples the latter could reach a few dozans percents.
40-55% of a11 exanined specimana 8. ngngella have 9 soft anal
rays and the equal amount have 8 rays (apecinens with 7 and IO rays
conatitute only 2-3%)
| FTy of 8. marinus and S. mentella (5—12 oz BL) are slightly

distinguished by the angle of the firth preopercular spine slope and

relative diamete: of orbit.

C. Identification of fry . . 2y5-5 om FL

I.Distinguishing S.viviparus.

.S._viviparus usually'have I8 pectoral rays or fewer; the total "
number of anal rays including developipg gpines is Id or fewer. Within
the appeinted length range in smaller-spec;mené parietal spine approx-

;mately equals the pupillary diameter; and the third precpercular spire
equals doublé pubillary diameter (fig. 7).'In‘other spepigs-there aré
usually‘IS pectoral rays or more. In smaller specimens tﬁe length o
parietal apine equals a half of the pupillary diametef or less, and
the length of the third preope{cular'apine approxiﬁately equals the
pupﬁllafy diameter. By the time when a léngth of appointed range ‘is
reached, théae spines length. show relati&erdecreaae in all species,
and distinguiehing features for larger specimens (about 2-4 cm)
should be specified more exactly. The total ﬁumber of anal rays, in-
cluding developing spines, is usually II or wmore in

S, marinus and 8. mentellsa.

II.‘bistinguishing 5. fasclatus

S, Fagciatus is distinguished from 3. maripus and 3, mentella
by the number of anal rays {I0 or fewer) and vertebrae cbunt { 30 or
fewér). Only a part of 3, fasciatus fry with possible admixture of
S. marinus and 8. mentella could be distingﬁished by means of the
above mentioned characteristics. Howefer the significant part of fry
remaing mized with two other species. For identification of S.fagcia-

tus fry new specific characteristics - should be found.
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III. Separation of S. marinus and S, mentella

IﬁlS. marinus thé thira preopercular spine is longer than
the second one froh the top, or thosespinea are of the Bame length
Snout is dlunt (fig. 3y 7). In S. mentella the third preopercular
gpine is usually shortar than the second'one. Snout is p01nted
(fig. 3,7). Other distinguishing characteristics are yet unknown. -
Some differences of total anal rays count should be mentioned.
S. maripus traquantly bave II rays and ﬂ;_mgnjgllg have II and I2

rays (Bse the soft rays count in 1arger apecimens;_p.\a}.

D. larvee of I,5 - 2,5 cm TL

I. Diatinguishing 8. viviparus.

8. viviparus usually have I8 pectoral raya; parietal splne

‘approxlmately equals the puplllary diameter; the third preoper-
cular spine protrudes to the base of the abdominal-fin or eitendal
onto the main part of the dlstance between the spine base end the

'abdominal fin base; coloration is yellow - graan. .

In other specias the number of pectoral rays is usuglly 19.

' the length of parietal Bpine is a half of the pupillary diameter
or less; the distance between the third‘preopércular spine and the
abdominal fin base equals the length of the forﬁgr; the coiour is
greyish, . . ‘ -

II. Distinguishing §. fasciatug

In 5. fagciatua the length of pariafal spine equals approxi-
mately & half of the pupillary‘diaﬁeter. Fine subsidiary spiﬁulae
on the base of the precpercular spine‘are not viaible??hark pigmenta~
tion on iqterbranchial space atlposterior-idwer margin of orbit ﬁnd
at the base of anal fin, colour is yellow - greenish. In §. marinus
‘and 2. mentella the parietal spine is some timeé ahortér,than pupii-
lary diaqeter. A rina'sub5141ary gpinula is at the base of at least
sevgfal precpercular spines; a dark pigmentgt;on on interbranchial
space at the posterior lower margin of orbit and ét the base of anszl

fin is noticeable. Coloration is greyish.
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III. Separation of S. marinus and 8. fasciatus

Separation iz not possible. Distihguiahing characteristics are
absent.

E. Larvae ofrI,O - 1,5 em AL

I. Distinguishing 5, viviparus

In 8. viviparue the pa;ietal'spiﬁ; length approximately equale
the pupillary diameter, the third preopercular .spine equals the dia-
metef of orbit. A grbup-of melanophores is pfeaent on the snout top,
-and several melanophores are at the base of the pectqral fin. |

In other species the parietal spins length is cdnsiderﬁbly less

than the diameter of the pupi) ang the lesgth of the third
pregpercular sping is noticebly less than orbit diameter.

On rare occasions a single melanophore ie on the smout top, but
usually melanophores Have not yet developed, which ie also the case

with melanophores at the hase of the pectoral fin.

II. Distinguishing 8. fasciatus

In 3, fagciatug maianophorés usuelly extend slong the upper
dorsal part of the back. In‘larger specimens the parietal spime
.length i1s not less than a half of the pupillary diemeter, the

number of precpercular spines is 5.

§. marinus and 3. mentella have a space in the ahterior part
of. the back, lacking melanophores. The parietal spine length is
geveral times shorter than the pupillary diameter. The number of

preopercular spines never exceeds 2 - 3.

I1I1. Identification of §. marinus and S. mentells

It is not possible yeot. Distinguiahiné charactériatics are to

be searched.

P. Early larvae, pre- larvae and eambryo just

before hatching

Total ;iangih ot hatching embfyos of 5. viviparus is ususl-
. R )



1y 4-5 mm; 3. fasciatus 5-7 mm, S, marinus 6-8 mm, and §. mentella
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7-% mm.

I. Distinguishing 8. yviviparya

In SL_giziggzgg-i-»4 melanophores are¢ below notochord, at the
base orrcaudal paft of & fin fold (eubcaudal melanaphores, fig. 8)
and the ventral row boﬁsist: of I8-29 melgnopho;éa. Body‘ia pigment-
ed.at iateral{rdoraal‘and faintly at the ventfal.side;

Larve of the length 6 mm and more have a grou§'§f melanéphores
on the.anout top, and a few melanophores ét-the'pectorﬁlufin Sasé.

In other species below notochord melaﬁoﬁhorés absenf, Sf if
present, their number in ventral row is 26-#2._

Ventral side of the body is not pigmented. On the sﬁout top
only a single molanophore is to be foumnd, but most commonly melano-- ‘

‘phores absent likawiso at the base of the pactoral fin,

11, Distix:_lgui shing 8, fasciztus

In 8. fasciatug there are commonly 2 subcaudal melanophores,
rarely more or fewer. Ventral row consists of 26—42 melanophores.
f In 8, marinus and S, meniells subcaudal melanophores are lacking.
8. marihus rarely have one melanophore. (it ig found only in larvae
from the Nerth pmerican coast). There are 5-24 melanophores in the
ventral row,
In the process of growing up the ventral row of melanophores
gradually becomes less distinct. The dimsapearence progréssea faster

in S marinug and 3, mentella then in S, fasciatus.

III. Separation of S. parinus and S. mentells

Iﬂ 8. marinualthe ventral row conéista ol 9524‘melanophores,
the dorsal one of 8-2I gelanophores.AMelahéfhoras'Of dorsal row are
found above thirteen terminal myomeres or abova'mpét‘of them(Fig.9).
g. mentella have 5-10 melanophoraeas 1n-thelvantrdl rpﬁ, the‘samé

pumber is found in dorsal ons. Melanpphoros.otrthe_doraai fbw are ‘

above 6-I2 terminal myomeres.(Fig.10).
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The approach to adequate specific identification of eafly fry
should be flexible. Early astages of fishes undergo particﬁlarly fast
and app#rent changes with age. For some species,.in sertain length
ranges, the distinciive characteristics have not\beeg found yet or
those are-veryrfew. . . . _ :

~Mor§hologicai changes in growing up Ia:vaé and fry aﬁéuld be
exarined thoroughly, beginning with hatching, in order. to check the
above mentioned control éharactarisfipa iﬁ gre;ter number of gpeci-
mens, and to search some‘new characteriétics.

In biochemical and other analysis one ahoula begin comparison
of species on specigens, disposed all contrél morpholégical characte-
ristics v:aluea, typicel for a given species. Specimeng vith some de-
viations from typical values of control chara&teristics should be
examined aeparafely. It is fd ba reminded—that thelpoasibility of
exigtance of fwo difteren? formg of 3. marinus is n?t excluded. ' In
one form aymphyséal knob is less developed, rounded, marimum folk
length is aboui I,0 m. Another forn has better Geveloped symphyssal
- knob (but not so ﬁromiuéﬁt‘aa in 8. menféllajg‘more or’ieas’pointed.
Ma:imuﬁ length is up to 60 Em. |

This problem has not been seriously studied yet.

not gounted

Fig.1l. Ohlique scale rows.

These are counted from the posterieor margin of the
shoulder girdle upper part to the caudal fin base where
the last scale is with the lateral line pore.
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Fig.z. The slope angles of the third and..
the lowest precoperculum spines.

S.marinus

least developed

most developed

Could also be §.viviparus S.mentella and 's.fasciatus

least developed

most develoged
S M0 28 WA -6

Fl1g.3. The symphysial knob(beak) development.
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1-st and 2-nd spines complex interneuralia

1-s5t vertebrae

basioccipitale ' Co

Fig.4,iVerteb;ae column and tail fin -skeleton.

" coronal
timpanal
ostorbital - : ’
P al PARIETAL
supraorbital o
. NUCHRL
} YW . ,/// supraposttemporal
preorbital ] . ;/////)’
g supracleitral
nasal. é opercular -
e,

precpercular

=

lacrimal

Fig.5. Position of the head spines important £
identification.Not. all spinek”showﬁ here. porte oF
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pores of the anterior edge

of occipital commissure

parietal ridges

- pores oﬁnth§~pos£éfior edge

of occiﬁita; commissure

Fig.6. seismosensory pores on the occipital
commisaure. :

‘ Parietal spine,

Spine

third Preopercular

Fig.7. Redfish fry head : A - S.viviparus TL-25,5mm
B - S.marinus TL-34,2mm.,C - S.mentella TL-35,2mm.

{after J. Magnusson)
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L

dorsal row of melanophores

R . lsubéaudal melanophores
ventral row of melanophores

Fig.8. 8.viviparus pralarvﬁe TL-5,8mm before
‘ extrusion(after V.Taning).

g,
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4
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'.:’
Fop ill‘uuu'l;
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.B L\\assnmm“\“ ‘
Fig.9. $.marinus preextrusion larvae(A) TL-6.25mm
and larvae one day after extrusion(B) TL-7.15mm.
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’ oot 1 . R
A 4y }s@
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Fig.1l0. S.mentella preextrusion larfae(A} TL-
8.15mm and one day after extrusion(B) TL-8.0mm.’
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