TRIBUTION MAP OF THE CHARRS , Genus Salvelinus

THE GEOGRAPHICAL DIS
IN THE SOUTH PARTS OF JAPAN.
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Salvelinus imbrius Jordan & McGregor

An endemic charr of Japan.
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Body D
Head L

Orolt L
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Ders s Orig. ‘to Snti tip

Dorsal fin'basal
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THE OHARA INSTITUTE FOR AGRICULTURAL BIOLOGY

OKAYAMA UNIVERSITY
KURASHIKI, JAPAN

I13th, October, I972.

Dr. R.J.Behnke ,

Colorado State University,
Colorado Co-operat,F.T.,
Collins, Colorado 8052I,
U.S.A.

Dear Sir,

I would like to send this letter to you with my respects.
I am now surveying the geographical distribution of the land-locked

Salmonidae, such as Genus Salvelinus or Oncorhynchus in Japan.

In 1966, I went to the United States and I have inspected
many specimens of the North American Salmonidae at the National Museum
of Natural History,Washington,D.C. oT Prof.Myers'laboratory of Stanford
University,Palo Alto,California.

I would like to ask for you to send me the reprints of. your
following reports by air mail.

1), Trouts of the upper Kern River Basin,California with
reference to systematics and evolution of Western North
America Salmo. J.Fish.Res.Bd.Canada, Vol.28(I971),

988 -998.

2), The systematics of Salmonid fishes of recent glaeial
lakes. J.Fish.Res.Bd.Canada,Vol.29(1972),639—671.

I have sent to you my reprints on Salvelinus and Oncorynchus
by separate air mail.

With kindest regards,
Yours Sincerely,

Prof.Dr.
The Ohara Institute for Agric.
Biology,0Okayama University,
2-20-I, Kurashiki City,
Japan TIO.

TELEPHONE: (9 55 7 O, CABLE ADDRESS: NOKEN KURASHIKL




Dr. Katsuhiko Yoshiyasu
Shin-Mori, 5-7-14, Asahi-ku, Osaka
T 535-0022

Japan

Dear Dr. Yoshiyasu:

I received your books. They are beautiful, reflecting your love of the subject
matter. When | saw your name, | recalled your studies on hemoglobin patterns
many years ago. Then | saw the reproduction of my 1973 letter to you and this
brought back memories of my questions on the unspotted forms of yamame and
iwana — were they distinct species? It was not clear at that time. Dr. Kimura had
named the unspotted yamame (or amago) of Kyushu as a new species (Q.
iwamae). We have learned much on evolutionary relationships during the past 25
years and you were a pioneer in what is now known as molecular or biochemical

systematics.

Some of the photographs in your books of headwater stream habitat
recalled pleasant memories (of 45 years ago) when | caught my first iwana from
the headwaters of the Okunukawa River in the mountains west of Sendai. The
surrounding countryside was beautiful and the people living in the small mountain
villages were friendly and helpful. A wonderful experience | will never forget.

Enclosed is a paper discussing some ideas on the conservation of
intraspecific diversity. That could be applicable to the diverse forms of salmon
and charr of Japan.

My sincere thanks for the books and congratulations for compiling and
organizing so much information on these magnificent fish. A most valuable
contribution.

Sincerely,
‘/? ﬁ/}%é&/—\

Dr. Robert Behnke
Professor
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The difficulty in separating the many species and races
of Japanese charrs is caused by their regional variation,
Except for Dolly Varden in Hokkaido, they are regarded as
regional Variants of "Amepasu" by many "Iwana'-ologists(!).
In my opinion, the revised theory of Oshima(1961) which
concerned external characters, especially the coloration,
may be appropriate for the tentative separation. ]
According to this we have the following spe01es _races and
distribution (Fig. 1):

"AMEMASU" group ¢

"Amemasu" series (anadromous), Salvelinus leucomanis
"Nikkoiwana" series (land-locked), S. 1. pluvius
"Yamatoiwana'" series (land-lockeds S. 1. Jjaponicus
"Gogi" series (land-locked), By e imbrius

DOLLY VARDEN group

"Oshorokoma" series, (mainly land-locked) S. malma

"Miyabeiwana" series (lake-dwelling) S. m. mixabel
Types of coloration in these regional variants or species
are given in the following Table.

S. leuco- S. 1. e S. 1. S.

Type maenis pluvius Jjaponicus imbrius malma

whitish rather medium indistinct medium small
round larger sized or almost sized

spots on small absent or large
back and

sides

yellow, absent yellow orange yellow orange
orange or or or or red
or red orange yellow orange with
spots on medium halo
sides sized small small

ADDENDUM

A hypothetical assumption: The speciation and radiation
of charrs might have occurred from the ancestral charr
in the central district of Honshu during the early Pleistocene,
and this ancestral Japanese. charr might have probably
originated from the old prototype charrs moved down southward
from northern area along the east side of the Japanese
Chain in glacial period,




Salvelinus
malma

Salvelinus
leucomaenis

protected area

forichaxr

Figure indicates No. af
protected area for charr
on table 1.

Fig. 2 Location of the protected areas for charr and

Distribution of Salvelinus in Japan

Tabieid S

LIST OF THE PROTECTED AREA FOR CHARR IN JAPAN

Locations

Legal bases

Date on charr was

Name of Local race

begun to protect

Enforcement of a protection

policy

Misen Stream

(Nara Prefecture)

Natural Monument by Nara

Prefectural Government

7th Jun 1962

6km

Kirikuchi

Cultural Properties

Protection Law

Prohibited area of fishing(
Rule of fishings designated
by the fishermen’s

coopperative associations)

Kumano River,Ocha River

(Hirosima Prefecture)

Natural Monument by Hiro-

sima Prefectural Gov

6th Nov. 1951

Gogi

Cultural Properties

Protection Law

Prohibited area of fishing(
Proteciion Rule for Gogi
designated by the Saijou

Town boad of education)

Upper streams of Goudo River,and

Takasu River(Shimane Prefecture)

11th Jan.1985

18th May 1983

Gogi

Fishery Act

11km

Prohibited area(Instruction
by the Shimane Prefectural
Commitee of the fresh

water fishery Ajustment)

Kitanomata Stream

(Niigata Prefecture)

Protected Water Area

19th Nov. 1981

30km total length

Iwana

Conservation Act for the

Fishery Resource

Prohibited area of fishing(
Notification No.1804 of the
Ministry of Agriculture,

Forestry and Fishery)

Jadani Stream

(Ishikawa Prefecture)

1st April 1883

9km total length

Iwana

Fishery Act

Prohibited area(Instruction
by the Ishikawa Prefectural
Commitee of the fresh-water

fishery Ajustment)




A. Explanation of color plate.

1. Ecology of the genus Salvelinus: swimming charr; spawning of
Dolly Varden charr; S. Teucomaenis males spawning with pink
salmon.

Growth of Dolly Varden charr.
Lacustrine and anadromous types of the arctic charr.

Lake trout, S. namaycush; immature lake trout; hybrid between
iwana and brook trout.

Dolly Varden charr in Hokkaido.

Charrs caught in tributaries to the Sea of Japan in Honshu and
the Okhotsk drainage in Hokkaido.

Charrs from the Pacific slope drainages.
Varieties of Japanese charrs, 8 figs.

Schematic figures of the charrs of Japan. Reproduced from papers
by the late Dr. Masamitsu Oshima.

Explanation of color plate. Map of original distribution of the

genus Salvelinus in our country.

I. Charrs of the world - Introduction to Iwanaology.

II. Discussion on Iwanaology
10. Variability and affinity of Salvelinus in Japan.
11. Unsolved problems on charrs in Japan.

12. Iwana and its varieties with atypical color patterns and
their provisional evolution.

Reports from rivers.

13. Two types of charr in the central mountainous districts (an
examination of the Imanishi theory on taxonomy and
distribution of charr).

Spawning acts of charr, S. 1. pluvius.

Aquatic insects as food of charr.

On the Amemasu, anadromous form of S. leucomaenis, found in
Nize Lake in Aomori Pref.

Reports from rivers in Iwate Pref.




18. Parasites of charr.

Angler's opinions on charr.

19. Charrs in Hokkaido.

20. Essay. - Charrs from season to season -
21. The World of Iwana Anglers.
Conservation of charr

22. Sociological changes in mountain villages of Japan and its
relation to conservation of charr.

23. My view-point on charr. - For conservation of native charr -
24. Our opinions concerning conservation plans for the charr in
Lake Okutadami and the Kitanomata River, Fukushima Pref.

25. Records of the past 5 years of the Society of Fish
Conservation in Okutadami, Fukushima Pref.

26. Management of charr as a natural resource.

Section of report for the member of the Society of Freshwater
Fishes Conservation.

27. Effect of volcanic eruptions on charr distribution.
28. The genus Salvelinus in south and north Korea.

29. Essays on charr.

30. The charr of Kii Peninsula.

31. The charr of Okayama Pref.

32. The charr in the rivers tributary to Lake Biwa.

A round-table discussion on charrs by young biologists.
33. Taxonomy and distribution of the genus Salvelinus.
34. On Japanese charr, S. leucomaenis.

35. Comments on the literature pertaining to charr biology.

36. On the miyabe charr, S. malma miyabei.

37. Interspecific behavior of salmonid fishes during spawning.




38. Distribution of S. leucomenis, in other areas of the Far
East.

39. Rivers unsuitable for anadromous charr, S. leucomaenis.
40. Habitat regregation by salmonids.
41. Parasites of charr.

42. Velocity preference by salmonid fishes and its influence on
movement.

43. Feeding and spawning behavior of charr.
44, Japanese charrs and the sea.
45, Conservation of charr.
46. On Japanese names of charrs.
Short essays.
47. Dolly Varden char as a food fish.
48. Charr, taking a midday nap.
49,

50. Largest charr ever caught in Japan.
6ty ’{v 7 7<g>ulg"‘_h't i

= Voo N
51. Natural hybrid between charr and residual masu salmon from
Akita Pref.

52. Feeding of charr in large, clear river.

53. Books.

54. Present production of charr fingerlings in Japan.

55. References (in Japanese) on charr.
56. Bibliography on charr biology.

57. Editor's postscript.
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The Kansai Feshwa,ter fish Conservation
Association, No.44, Kita-machi,Doshima,
Kita-Ku, Osaka City,Japan.
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Salvelinus leucomaenis (Pallas)
(Land-1locked form)

Japanese name: Iwana.

Locality : Momose River,Toyama Pref.
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Oncorhynchus rhodurus Jordan et McGregor
( Smolting type )

Japanese name : Shirame.
Locality : Ibi river,Gifu Pref.Japan.
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Oncorhynchus iwame Kimura et Nakamura

Japanese name: Iwame.
Locality: Mennotsura valley,Koubaru River,
Oita Pref.,Kyushu,Japan.
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Oncorhynchus masou (Brevoort)
( Land~locked form )

Japanese name: Yamame.
Locality : Yura River,Kyoto Pref.Japan.
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Oncorhynchus rhodurus ?

(Land-locked form,without parr mark)
Japanese name : Mumon Amago.
Logality : Tyoshi River,Mie Pref.
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Salvelinus imbrius Jordan et McGregor
(Land-locked form)

Japanese name : Gogi or Kogi.

Locality: Gono River,Shimane Pref.
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Salvelinus leucomaenis (Pallas) ?
(Land-locked form, without parr mark)
Japanese name : Mumon Iwana.
Locality: Suzuka Mts.,Shiga Pref.
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Oncorhynchus iwame ?

Locality : Mie Pref. Central Jepan.
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Oncorhynchus masou (Brevoort)
(Smolting type)
Japanese name : Ginke.
Locality : Zintsu River,Toyama Pref.
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Oncorhynchus rhodurus Jordan et McGregox

( Land-locked form )

Japanese name; Amago.
Locality : Koubaru River, Kyushu.
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Oncorhynchus masou (Brevoort)
Yamame or Saramao Masu
locality: Upper Taiko River

Formosa.
Date: July, I935.
Leg. M. Uéno.

(The specimen of the Otsu
Lakeside Laboratory, Faculty
of Science,Kyoto University)

Photo.by Y.Yasue;Okayama
University, 4th,Dec.'72.
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STUDIES ON THE CHARRS FOUND IN JAPANESE WATERS
by

Masamitsu OSHIMA, M. A., D. Agr, D. Sc.
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Reprinted from Japan Wildlife Bulletin, vol. xviii, no. 1,
pp. 3-70, pls. 1-5. March, 1961

Circulated by Nippon Gyogaku Shinkokai







Fig. 1 Salvelinus miyabei Oshima (3)
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Fig. 2 Salvelinus leucomaenis fluvials subsp. nov. (2)
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STUDIES ON THE CHARRS FOUND
IN JAPANESE WATERS. By Masamitsu
Oshima. Reprinted from Japan Wildlife
Bulletin, 1961, 18 (1) :3-70, pls. 1-5 (color),
34 figs. Circulated by Nippon Gyogaku Shin-
kokae, Tsukiji 5-chrome, 1-banchi Kyobashi,
Tokyo, Japan. In Japanese with English
summary. $3.00 (paper).—In this publica-
tion, Dr. Oshima, the dean of Japanese sal-
monid toxonomists, presents the results of
a long-term study on Japanese Salvelinus.
The tables of meristic and morphometric
data and distributional records, while lack-
ing in thoroughness, make this the most
comprehensive and valuable taxonomic work

Made in United States of America
Reprinted from Corkia, 1962, No. 3, September 28
pp. 674-675

yet to appear on Japanese Salvelinus. The
classification is that of the old school taxono-
mist. The biological species concept of mod-
ern systematics is largely ignored and the out-
dated practice of giving subspecific recogni-
tion to non-anadromous populations within
a species is revived.

Despite the fact that most systematists
would hesitate to recognize some of Oshima’s
species and subspecies, this work will provide
future investigators with taxonomic charac-
ters of Japanese chars for comparison with
those of other areas. The omission of counts
of pyloric caeca and vertebrae is unfortunate
because these characters are often important
in Salvelinus systematics. The value of this
work would have been enhanced if distribu-
tional maps and a complete bibliography of
previous work on Japanese chars were in-
cluded. There is an interesting appendix on
folklore relating to Japanese chars.

The taxonomy of the genus Salvelinus is
one of the most confused in all ichthyology.
This is not only because of inadequate study,
but because throughout their wide distribu-
tion, except for the North American Salve-
linus namaycush (Walbaum) and S. fonti-
nalis  (Mitchill), the differences between
species are slight. How many valid biological
species are represented in the genus is not
known. Salvelinus alpinus (L.) and S. malma
(Walbaum) both have fluviatile, lacustrine
and anadromous populations and each of
these, in turn, may have populations with
different spawning seasons. The most per-
plexing problem, however, is posed when
two or three populations of chars live in a
single lake, behaving as good species, sepa-
rated by time and place of spawning, yet are
so similar that the individuals of the various
populations can scarcely be distinguished
from each other. In the well-studied waters
of Europe, this situation has been known to
ichthyologists since early times, yet no one
has put forth a satisfactory explanation or
a logical system of classification.

The Pacific Ocean drainages have at least
three valid species of Salvelinus: alpinus,
malma, and leucomaenis (Pallas). They
occur sympatrically in some areas, but the
taxonomic differences between them are not
great. In Japan, leucomaenis and malma are
present. Although alpinus has not yet been
reported from Japan, Salvelinus miyabei
Oshima, from Lake Shikaribetsu on Hok-
kaido may represent a population of alpinus.
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S. miyaber has the most gillrakers of any
Japanese Salvelinus yet studied, numbering
21-26. Other Japanese chars have from 10-
20 gillrakers, according to Oshima. The lat-
eral series scale count for miyabei, 228-259,
is the highest for any described population
of Japanese chars. Both number of gillrakers
and number of scales suggest affinities with
the more northerly alpinus.

Oshima gives subspecific recognition to the
non-anadromous forms of Japanese malma
and leucomaenis. Formal taxonomic recog-
nition separating anadromous from non-
anadromous populations of Salvelinus, Salmo,
or Oncorhynchus is a procedure of dubious
merit because it implies that these two be-
havioral types form two groups distinguish-
able by constant characters. This is not true,
and the naming of such forms may obscure
their true affinities and origin. Many trans-
plants of Salmo and Oncorhynchus have
demonstrated that an anadromous stock can
often be used to establish non-migratory pop-
ulations. It is also known from marking ex-
periments that the progeny of non-anadro-
mous stocks may go to sea under certain
conditions.

Salvelinus leucomaensis fluvialis, the resi-

dent form, is described as a new subspecies.
In figure 2 of plate 1 it is spelled fluvials
and the caption of figure 10, plate 5 is

Salvelinus  fluvius  (Hilgendorf), probably
actually referring to S. pluvius (Hilgendorf) .
The complete distribution of leucomaenis in
Japan is not presented, but is known from
both Hokkaido and Honshu. The resident
form of S. malma is given the subspecific
name saghaliensis. Oshima does not recog-
nize malma from the main island of Honshu,
but instead regards S. pluvius as a full species
and describes a new species, Salvelinus japon-
icus, whose range is from the headwaters of
the Kiso River west of Tokyo to the tribu-
taries of Lake Biwa. S. pluvius is distin-
guished from malma by fewer gillrakers and
scales; however, it is not known how sharp
a break occurs between malma and pluvius
because large series from many localities have
yet to be compared. S. pluvius occurs only
in the landlocked form. S. japonicus is dis-
tinguished from pluvius by slight differences
in scale counts, the number of branchiostegal
rays, the structure of the scales, and by the
coloration and spotting pattern. Because of
the allopatric distribution of pluvius and
japonicus and a lack of clear-cut distinction

from malma it would seem wiser to consider
pluvius and japonicus as doubtful subspecies
of malma.

No Salvelinus is known from the rivers on
the islands of Kyushu or Shikoku although
Oncorhynchus masou  (Brevoort) occurs
there. This is similar to the distributional
pattern of salmonids in Europe and west-
ern North America where Salmo occurs much
farther south than Salvelinus.

There has been a recent surge of interest
in the systematics of Salvelinus. McPhail
(1961, J. Fish. Res. Bd. Canada 18(5):793—
816) described S. malma and S. alpinus from
North America and used a discriminant func-
tion analysis to separate sympatric popula-
tions. Barsukov (1960, Voprosy Ikhtiologii
14:3-17) and Savvaitova (1961, Zool. Zhur.
40(11):1696-1703; Voprosy Ikhtiologii 1(4):
695-706; Nauchnye Doklady Vysshei Shkoly,
Biol. Nauk 2:37-41) presented the system-
atic characters of Siberian and Far Eastern
chars. Savvaitova considered malma as a
synonym of alpinus. This view is difficult to
accept in the light of McPhail’s findings that
malma and alpinus are sympatric in many
Alaskan waters. The Russian publications
reflect a natural revulsion' to the naming
of every slightly different char population as
a distinct species as was formerly done and
as Oshima has continued to do to some de-
gree. A logical arrangement, accurately de-
noting true phylogenies of this puzzling
group, will not be accomplished by extremes
in lumping or splitting. Information is ac-
cumulating and the time seems rapidly ap-
proaching for a critical synthesis and analysis
of Salvelinus—perhaps by a middle of the
road systematist.—ROBERT ]. BEHNKE AND
Jonn Suimizu, Department of Zoology, Uni-
versity of California at Berkeley.




Fig 3 Salvelinu§ pluvius (Hilgendorf) (3 )
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Fig. 4 Salvelinus pluvius (Hilgendorf) (2)
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Fig. 5 Salvelinus japonicus sp. nov. (3)
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Fig. 6 Salvelinus japonicus sp. nov. (3 )
v ¥ hA 7 GREA)
IECER SRR FR T3 55 10 o~ = 1 1R







B W R (Plate V)

Fig. 7 Salvelinus pluvius (Hilgendorf)
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Fig.8 Salvelinus pluvius (Hilgendorf)
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{h133% < + = % Oncorhyrnchus masou.
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Fig. 9 Salvelinus leucomaenis fluvialis subsp. nov.
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Fig.10 Salvelihus fluvius (Hilgendorf)
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Salvelinus leucomaenis (Pallas) dwarf form & 222 % 1L
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DL DITEREDD (Thu ¥R Salvelinus pluvius (Hilgendorf) Lvv5), =
195 EihEA—EOMBENT £ v DML, HECR TIRHELTHTBEAE
BV, FIBC IR & PSHTIETRA EX BT, BER TR INTiZAsW™T, K
BEDMDELEN = T A U I DEEEHR TS SO LXBbhicnwoil, WHETIRESH
FIZIIAD e\ HERTIRBD A U+ EEEDWS BT 7 b4 U F S malma (Walbaum)
dwarf form & FOEENF s na~v (JIZA Vs va) 235D, THETRHFERR
BhBo Ava v a2 EEILRMTT, TEID AN TS

LimdhTnb, ZOFRHET ,%M13712E15%ﬁ@rm%&uwjm6”@ =L
F 12 Bz “HEEA v FICET AR’ LELTEELRRERLMIXONEL, B 17 £
FefF TEYWISEEE | 55 54 % 9 ~11 BiC “BEAD 4 797 LIEL CHHFENTEE B L0
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i3, ZOBETERRIERDRILHITRIR TN 5,

B XL, TOMBEEIAIECESINESBTE BAL LICTRHR LR ML EE
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1. Salvelinus leucomaenis (Pallas), 7 x v &, =1 U 7.

2. Salvelinus malma (Walbaum), #<v s v, s 0d=x,

PEEET S LRIt L, BRI METE A/ S. malma TH - T, WOHEICH
e WEWOIBETH - D TEDIFETEH - IcAME, A—ETHERITTLE o0 v
— P ENER L Pk E AT A LD EBEL, BEAD A 7 FREROWUDITHFITNE LD
ThsHEFTR LT,

1. Salvelinus malma leucomaenis (Pallas). Sea-run form.

Beghl 7 *x < A




= e R OB % B 18%1%

2. Salvelinus malma leucomaenis (Pallas). Dwarf form.
YkE (B/DED, =4 9,

3. Salvelinus malma malma (Walbaum). sea-run form.
BeEEd, v s maw,

4. Salvelinus malma malma (Walbaum). Dwarf form.
Bkd (BNED, #F5 7M1 DIy

HFIRE 2 I IO CREB A R A — R L DAL T ERERZER - TV BDTH S, b
> TA I FDHFETNTr:—FE RIET 2 L RT3 RBORETH - T, FIINEL
WHIEL < 7o W s i3 Tie . FHEATEEEEE D 2 I it » € Salvelinus leucomaenis %
Salvelinus malma @ Synonym & R 72 LIZSROFEETH B0, FOE LT DDEI
(form) %8, MHITHEHELEYKHEDOFET S LHMBL T, £ OMITIAMAERIEE
BB EHRLICT EIE—BOESTH - T &bl b,

1902 42z Jordan K OF Snyder [ZHAFEAS 7 & LT

1. Salvelinus kundscha (Pallas)

2. Salvelinus pluvuis (Hilgendorf)

3. Salvelinus malma (Walbaum)

D 3 FEAx G L7ch (Proc. US. Nat. Mus.,, XXIV, 1902, p. 582). #2iz Salvelinus kundscha
EIEKPET I BN D) INT#ET s Salvelinus alpinus DL TH B EAMBL, ZoFD
BATHDLEEXDNICHRD 1 U F D54 S, leucomaenis (Pallas) ##EX %% & Jordan
& Mc Gregor 3 Mem. Carneg. Mus., X, 1925, p. 142 TEIEL7cAS, & F vy HD
Petropaulski 7518727 x v 2% #& & Lz Gilbert |3

“This interesting species is well known in Kamchatka, and its distinction from Salve-

linus malma is very evidént”.
LRRA L5,

Jordan KUt Gilbert MiABFEIC Mi¥L T KEE T OVWEEL, FOFRICHE T
S.malma & S.leucomaenis &IIBIRECH D &\ 5 RIFLEHRET 2 M L CHREOTHEIC b 4
S THMRBICKERE MM EXFET DL E2WRBL, AR CIINELRATELE 2, %
7 O L 3BT Salvelinus leucomaenis fluvialis subsp. nov. & #5432 & Eili=dtag:3
7= Salvelinus malmz} CBILTh, FEFABITRCTEARED - DICAIICR T Y2 m s
LTEETA2b0E, RERHINGEBE U CRASIET 2 GHOFES/INE L 2 - b %
WRBL, AHOPEICHE > CZ OB ERITE CEAIL, B2 HAREIZ2, #E
%% O & B L C Salvelinus saghaliensis subsp nov L @&+%2 & L7,

PR A L THHAEA U FIIRD 5B 2 HEETH 5,

1. Salvelinus miyabei Oshima.
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2. Salvelinus leucomaenis (Pallas) s. str.
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3. Salvelinus leucomaenis fluvialis subsp. nov.

se Tl oE

4. Salvelinus malma (Walbaum) s. str.
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5. Salvelinus malma saghaliensis subsp. nov.
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6. Salvelinus pluvius (Hilgendorf)
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7. Salvelinus japonicus Sp. nov.
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HRFIER 5T O & i Salvelinus japonicus (¥ < M 7F) EWSHZERG 2, HARRED A
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BRICHEE L ORI A 7+ BT 2 EFEIMEE  icFET 2 @R LB 52, B
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1. Salvelinus malma (Walbaum) s. str.
(Dolly Varden Frout)
ARy e
Malma Pennant, Artedi Zool, Introduct., 1792, p. 126;

Bering Sea; after Steller etc.
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Salmo malma Walbaum, Artedi Piscium, 1792, pp. 66;
Kamchatka ; based on Malma of Pennant

Salmo callaris Pallas, Zoogr. Russo-Asiat., I, 1811, p.353;
Bering Sea.—Giinther, Cat VI, 1866, p. 143.

Salmo laevigatus Pallas, Zoogr. Russo-Asiat., I[. p. 385.
Kurile Islands,

Salmo numifer Cuv. & Val.,, Hist Nat. Poiss, XXI, 1848. p.365;
Kamchatka, on drowing of Martons.

Salmo erythrorhynchus Cuv. & Val., Hist, Nat. Poiss, XXI, 1848, p. 367;
Kamchatka.

Salmo tudes Cope, Proc. Amer. Phil. Soc. Phila., 1873, p.24;
Captains Harbcor, Unalaska (Coll. Prof. George Davidson)

Salvelinus malma Jordan & Gilbert, Sy