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INTRODUCT I ON

Pelagic larvae and juveniles of the speciose genus Sebastes are
abundant constituents of ichthyoplankton samples from the northeast
Paclfic Ocean. Members of this genus are also ecologically and
economically important members of the adult fish community of the
area. In spite of their importance, the specific identity of their
larvae cannot generally be determined. This paper presents the
currently available information on descriptions of larvae, and intra-
generic systematics of Sebastes. This is done to show what is known,
and what is not known about the subject and is preparatory to a study

of the taxonomy of the larvae.
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Table 1.~-Summary of available illustrations of Sebastes larvae from the northeast
Pacific Ocean, Numbers in table key to references in literature cited.

Stage
Preextrusion - Yolk Pelagic
Species newborn depleted Flexlon Poat flexlon  Juvenile

S. aleutianus 3,18
S. alutus 2,3,18
S. atrovirens
S. auriculatus 2,4 11

5. babcocki 2,3

5. borealis

S. brevispinis 2,3

S. carnatus 9,11

S. caurinus 2 11

S. chlorostictus 9,11

S. chrysomelas

S. ciliatus 5

S. constellatus 11

S. cortezi 11 11 11 11
S. crameri 18 14 14
S. dalli 13 9,11 13 13 13
S. diploproa 2,19

5. elongatus 19 9,11

S. emphaeus

S. ensifer 9,11

5. entomelas 5 Z 7
5. eos 9,11

S. exsul

S§. flavidus 2 6 6
S. gilli 11

S. glaucus

S. goodel 8,11

8. helvomaculatus 19 14 14
S. hopkinsi 9,11

5. jordani 8,11 11 11 11
S. lentiginosus

S. levis 9,11 11 12 11
S. macdonaldi 9,10,11 11 11 11
S. maliger 2,19

S. melanops 6 6
S. melanostictus

S. melanostomus 11;12 12 12 12
5. miniatus 11

S. mystinus 3, 16

S. nebulosus

S. nigrocinctus

S. notius

S. ovalis 9,11

S. paucispinis 8,9,11 Lyl 1:11 11
S. peduncularis

S. phillipsi

S. pinniger 15 11,15 14 14
S. polyspinis

S. proriger 19

S. rastrelliger

S. reedi 18

S. rosaceus 9,11

S. rosenblatti 11

S. ruberrimus 2,5,19

S. rubrivinctus

S. rufinanus

S. rufus 11

S. saxicola 18 8,11

S. semicinctus 11

5. serranoides

S. serriceps 11

S. simulator

5. sinensis

S. spinorbis

S. umbrosus 9,11

§. variegatus 5

S. varispinis

S. wilsoni

S. zacentrus 3,5,19 7 7



Pigment patterns of preextrusion larvae from 24 Sebastes species (Numerals are 7;; + = 1007, — = 0%).

3
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£ 3 s 2 £ &8 3 B 3§ s 6 & S H g & & & z EH E |
Source* I ! 2 2 1 2 2 2 ' 1 ! 2 1 1 2 3 ! 3 I 2 3 4 H I 1 2 1 3 ! 1
Character
Veniral pigment row
present 98 - - . - - —- - - - + - - + + - - - + + + - - + + + +
stops short of anus 98 + + - - - — - - + + + + ¥ % + & = T + + + + W — + +
multiple or irregular 21 - - 20 - - - - - - — — - 2 - S - ? +* - - - + B ? - -
stops short of anus by as
much as 4 myotomes 89 b - - 9. ~ - 74 98 - - - + + 8 + = - + + 9 5 33 — &5 —_ - 9
usually < 16 melanophores 95 28 - = 2 _ - - - 45 87 — 80 B30 + - ® - = — + + 3 + + — - - 16 2
Dorsal pigment row
present - 9 + - — - &0 - - - = +  # + - - + —_ -
stops short of anus —_ 9 — - - - - -— &0 — - —_ - — —_— - - - & - —_— - - — — —_ - - — ===
multiple or irregular —_ - — + - - - P = = 2 3 =3 32 = vel ] * peos -
Head
or nape with some pigment —_ 1 - - - - —_ - -— - — + 10 — e B . - 90 + - = == — - 3 = = =
with 2-5 melanophores - ! - == — —_ - - — — - - - - s am == = 2 —_ - - = - - =g e - — =
with > 5 melanophores — = — - - - - - - = - —_— - _ = - - - D -— -— - — = =3 - - - = ==
lower jaw with some pigmeat — S ¢ - = - - — - - - —_ — - _ = - - - B = - -— — - i s s
Hypural reglon
with pigment spot(s) 9% - - = 96 - - - % 8 L3 + - = o+ - 1 - - - - = & 27 - - — - 8 7
Mean total length {mm) 4.9 6.3 5.3 5.8 54 50 4.0 5.5 58§ 57 44 50 48 50 45 5.7 4.1 68 55 50 60 — 49 58 43 S0 50 43 47 4
No. of larvae L)) 388 4 T 10 4 ? ] 60 60 4 20 5 ¥ 2 4 7 - & 63 15 4 0 2 38 70
No. of females 7 2 1 ? 9 I ? 2 2 7 6 1 3 ! 1 ;1 ” * o4 I ? 12 7 2 i = ? 7

21, This study; 2, DeLacy et al.

(1964); 3, Morris (1956); 4, Waldron (1972).

Table 2.--Pigment characters of early larvae of several northeast

Pacific species of Sebastes (from Westrheim 1975).



Figure 1.--Scheme of the phylogeny of the subfamily Sebastinae from
Barsukov (1981). Translated from the figure caption by Douglas W,
Nelson, School of Fisheries, University of Washington#*:

The branches of the wheel are indicated [marked; noted] which
Bpecieg had, in a given cycle, possibly, a living space [habitat]
not only on the Asiatic coast, but also along the Pacific coast of
North America, or, vice versa, not only on the latter [coast], but
also along the Asiatic coast. The letters beside the branches of the
phylogentic tree indicate the depth distribution of the given ancestral
species (S -- shallow-water species, M -- intermediate depth, D --
deep water), and they are utilized as the names of the branches. A
branch contains in itself all descendants of a given species, for
example: branch M -- all ancestral species of the 17 present day
Extant] and of these latter, from S. serranoides to S. itinus;
branch MS -- the same for its 12 species, from S. serranoides to
S. ovalis; branch MSS -- for 5 [species], from S. serranoides to
S. entomelas; branch MSSS -- for 2 species, S. serranoides and S.
flavidus. The branches originating as a result of complete geographic
isolation in addition to the three originating only from partial
isolation are indicated by the symbol '+'"; for example, the branch
MDDt originated due to complete isolation on the Asiatic coast of the
ancestor shared with branch MDD and [the ancestor] dispersed to there
from the American coast. The legend of the branch is supplied in
brackets if the set of branches is represented by extant species
pnly] partially, and therefore the bathymetric distribution of the
branch is highly conjectural. In the text (but not in the figure)
the branches of the subgenus Sebastodes are not emphasized, Ehosﬂ
of the subgenus Sebastes are emphasized. On the figure the genera
and all other smaller subdivisions are arranged within the larger
subdivésions in a clockwise fashion -- from shallow-water in origin
to more deep-water. The cycles, during the course of which each
ancestral species sympatrically split into not more than 3 descendant
species, are designated by Roman numerals; the approximations of
these cycles to geologic time are indicated.

* within brackets] Jare translator's notes, parenthetical statements
() are the author's.
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Figure 2.--Relationships among some northeast Pacific members of Sebastes
based on electrophoretic analysis by Wishard and Gunderson
(Ms 1981).



5. pachycephalus
S. nigricans
S. nudus
S. trivittatus

S. nivosus

§. ijimae

S. vulpes

5. zonatus

S. chrysomelas

8. carnatus 9,11
S. nebulosus

§. rastrelliger

S. atrovirens

S. auriculatus 2,4,11
S. vexillaris

S. caurinus 2 11
S. maliger 2,19

5. elongatus 9,11,19
S, serriceps 11

S. rubrivinctus

S. babcocki 2,3,18
S. oblongatus

S. schlegeli

S. taczanowskii

S. guntheri

S. inermis

5. tokionus

S. thompsoni

S. joyneri

S, semicinctus 11
5. longispinis

5. hubbsi

5. minor

S. wakiyai

S. steindachneri

S. owstoni

S. scythropus

5. dalli 9,11,13
S. emphaeus

S. wilsoni

S. rufinanus

S. zac?ntrus 3,5, 7,19
S. variegatus 5

S. melanosema

S. saxicola 8,11,18
5. diploproa 2,19
5. sinensis

S. varispinis

5. peduncularis

S. cortezi 11

Figure 3.--Branch 111 (i.e. S) of the figure in Barsukov (1981) redrawn
as a dendrogram. Numbers following species' names refer to
references containing illustrations of larvae for northeast
species.
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S. babcocki (S. rubrivinctus)

Figure ba.-Extrusion or yolk-exhaustion larvae of species of Sebastes
contained in Branch 111 (i.e. S) of the figure in Barsukov
(1981). Numbers below the tail of the larvae refer to
reference which contained the illustration.
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Figure bb.-Extrusion of yolk-exhaustion larvae of species of Sebastes
contained in Branch 111 (i.e. S) of the figure in Barsukov
(1981). Numbers below the tail of the larvae refer to
reference which cgntained the illustration.
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Figure bc.-Extrusion of yolk-exhaustion larvae of species of Sebastes
contained in Branch Il (i,e. S) of the figure in Barsukov
(1981). Numbers below the tail of the larvae refer to
reference which contained the illustration.
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S. serranoides

S. flavidus 2,6
S. melanops 6
S. mystinus 3,16
S. entomelas 5,7
S. brevispinis 2,3
S. ciliatus 5

S. polyspinis

S. glaucus

S. hopkinsi 9,11
S. rufus 11

5. ovalis 9,11

S. paucispinis 1,8,9,11
S. macdonaldi 9,10,11
S. jordani 8,11

S. goodei 8,11

S. itinus

Figure 5.--Branch 1V (i.e. M) of the figure in Barsukov (1981) redrawn
as a dendrogram. Numbers following species' names refer to
references containing illustrations of larvae for northeast
Pacific species.
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Figure 6.-~Extrusion or yolk-exhustion larvae of species of Sebastes
contained in Brach IV (i.e, M) of the figure in Barsukov
(1981). Numbers below the tail of the larvae refer to
reference which contained the illustration.
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_~S. umbrosus 9,11

il A\\ 5. lentiginosus

§. chlorostictus 9,11

S§. rosenblatti 11
5. eos 9,11
S. spinorbis

S. exsul

n

. capensis

S. gilii 212

S. constellatus 11
S. notius

S. ensifer 9,11

5. rosaceus 9,11
S. simulator

S. helvomaculatus 14,19
S. levis 9,11

S. miniatus 11

S. pinniger 11,14,15

S$. proriger 19

5. alutus alutus

2,3,18
S. alutus paucispinis

5. reedi 18
S. crameri 14, 18
Figure 7.--Branch V (i.e. D) of the figure in Barsukov (1981) redrawn
as a dendrogram. Numbers following species' names refer

to references containing illustrations of northeast Pacific
species.
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Figure 8a.-Extrusion or yolk-exhaustion larvae of species of Sebastes
contained in Branch V (i.e. D) of the figure in Barsukov
(1981). Numbers below the tail of the larvae refer to
references which contained the illustration.
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S. proriger

Figure 8b.-Extrusion or yolk-exhaustion larvae of species of Sebastes
contained in Branch V (i.e. D) of the figure in Barsukov
(1981). Numbers below the tail of the larvae refer to
references which contained the illustration.
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S. nigrocinctus

S. ruberrimus 2,5,19

S. phillipsi

S. aurora

S. melanostomus 11,12

S. aleutianus 3,18

S. matsubarae

S. iracundus flammeus

S. iracundus iracundus
S. baramenuke

S. borealis

S. viviparus

S. fasciatus kellyi

S. fasciatus fasciatus

S. marinus

S. mentella

Figure 9.--Branch VI of the figure in Barsukov (1981) redrawn as a
dendrogram. Numbers following the species' names refer to
references containing illustrations of northeast Pacific
species.



S, ruberrimus

—
2N iema ——
e et e —
—

5. viw-m_n;;_-—\
11

o’ ')",-.Pf"r;- > ;_’ s 3
& Lk - - g
B A g (Ao o ey
: . <
s

12

§. fasciatus

Figure 10.-Extrusion or yolk-exhaustion larvae of species of Sebastes
contained in Brach VI of the figure in Barsukov (19871).
Numbers below the tail of the larvae refer to references
which contained the illustration.

19






LITERATURE
Selected literature on intrageneric relationships of Sebastes
Barsukov, V. V.

1981. A brief synopsis of the systematics of the subfamily of sea
perches (Sebastinae). Voprosy lkhtiol. 21:3-27 (in Russian).
Translated portions available through A. W. Kendall, NWAFC.

Chen, L.

1971. Systematics, variation, distribution, and biology of rockfishes
of the subgenus Sebastomus (Pisces, Scorpaenidae, Sebastes). Bull.
Scripps Inst. Oceanogr. 18:115 p.

1975. The rockfishes, genus Sebastes (Scorpaenidae), of the Gulf
of California, including three new species, with a discussion of
their origin. Poc. Calif. Acad. Sci. 40:109:141,

Wishard, L. and D. R. Gunderson.
MS 1981. Biochemical genetic investigation of the genus Sebastes.

Univ. of Washington, FRI-UW-8122. 16p + 20 Appendix tables.

Literature on descriptions of Sebastes larvae
in the northeast Pacific Ocean
1. Ahlstrom, E.H.
1965. Kinds and abundance of fishes in the California Current
Region based on egg and larval surveys. Calif. Coop. Oceanic
Fish. Invest. Rep. 10:31-52.
2. Delacy, A.C., C.R. Hitz, and R.L. Dryfoos.
1965. Maturation, gestation, and birth of rockfish (Sebastodes)
from Washington and adjacent waters. Wash. Dep. Fish., Fish.

Res. Pap. 2(3):51-67.

20



3. Efremenko, V.N. and L.A. Lisovenko.
1970. Morphological features of intraovarian and pelagic larvae
of some Sebastodes species inhabiting the Gulf of Alaska. |In
P. A. Moiseev (editor), Soviet fisheries investigations in the
northeast Pacific. Part V, p. 267-286. (Transl. lIsr. Program
Sci. Transl.; available Clearinghouse Fed. Sci. Tech. Inf.
Springfield, Va. as TT71-50127).
L. Eigenmann, C.H.
1892. The fishes of San Diego, California. Proc. U.S. Natl.
Mus. 15:123-178.
5. Harling, W.R., M.S. Smith, and N.A. Webb.
MS 1971. Preliminary report on maturity, spawning season, and
larval identification of rockfishes (Scorpaenidae) collected
during 1970. Fish. Res. Board Can. Manuscr. Rep. 1137, 26 p.
6. LaRoche, W.A. and S.L. Richardson.
1980. Development and occurrence of larvae and juveniles of the

rockfishes Sebastes flavidus and Sebastes melanops (Scorpaenidae)

off Oregon. Fish. Bull., U.S. 77:901-924.
T 1981. Development of larvae and juveniles of the rockfishes

Sebastes entomelas and S. zacentrus (Family Scorpaenidae) and

occurrence off Oregon, with notes on head spines of S. mystinus,
S. flavidus, and S. melanops. Fish. Bull., U,S. 79:231-257.
8. Morris, R.W.
1956. Early larvae of four species of rockfish, Sebastodes.

Calif. Fish Game 42:149-153,

21



Moser, H.G.

1967. Reproduction and development of Sebastodes paucispinis

and comparison with other rockfishes off southern California.
Copeia 1967:773-797.
1972. Development and geographic distribution of the rockfish,

Sebastes macdonaldi (Eigenmann and Beeson, 1893), family

Scorpaenidae, off southern California and Baja California.
Fish. Bull., U.S. 70:941-958,
Moser, H.G., E.H. Ahlstrom, and E.M. Sandknop.

1977. Guide to the identification of scorpionfish larvae (family
Scorpaenidae) in the eastern Pacific with comparative notes on
species of Sebastes and Helicolenus from other oceans. U.S.
Dep. Commer., NOAA Tech. Rep. NMFS Circ. 402, 71 p.

Moser, H.G. and E.H. Ahlstrom.
1978. Larvae and pelagic juveniles of blackgill rockfish,

Sebastes melanostomus, taken in midwater trawls off southern

California and Baja California. J. Fish. Res. Board Can.
35:981-996.
Moser, H.G. and J.L. Butler.
1981. Description of reared larvae and early juveniles of the

calico rockfish, Sebastes dallii. Calif. Coop. Oceanic Fish.

tnvest. Rep. 22:88-95.
Richardson, S.L. and W.A. LaRoche.
1979. Development and occurrence of larvae and juveniles of the

rockfishes Sebastes crameri, Sebastes pinniger, and Sebastes

helvomaculatus (family Scorpaenidae) off Oregon. Fish. Bull.,

U.S. 77:1-46.

22



15. Waldron, K.D.

1968. Early larvae of the canary rockfish, Sebastodes pinniger.

J. Fish. Res. Board, Can. 25:801-803.
16. Wales, J.H.

1952. Life history of the blue rockfish, Sebastodes mystinus.

Calif. Fish Game 38:485-498.
17. Westrheim, S.J.
1975. Reproduction, maturation, and identification of larvae of
some Sebastes (Scorpaenidae) species in the northeast Pacific
Ocean. J. Fish. Res. Board Can. 32:2399-2411.
18. Westrheim, S.J., W.R. Harling, and D. Davenport.
MS 1968. Preliminary report on the maturity, spawning season and
larval identification of rockfishes (Sebastodes) collected off
British Columbia in 1967. Fish. Res. Board Can., Manuscr. Rep.
951, 23 p.
19. Westrheim, S.J., W.R. Harling, D. Davenport, and M.S. Smith.
MS 1968. Preliminary report on maturity, spawning season, and
larval identification of rockfishes (Sebastodes) collected off
British Columbia in 1968. Fish. Res. Board Can., Manuscr. Rep.

1005, 28 p.

23



	NOTICEThis document is being made available in-2.pdf
	Page 1
	Page 2




