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This paper contains significant new information but requires more information to be 
acceptable for publication. A  comprehensive electrophoretic analysis o f & leucomaenis (46 
loci in present study) has not yet been published. However, the alleles determined at 
these loci are not identified. Tlie table lists the proteins, the number of loci and if loci are 
monomorphic or polymorphic, but the alleles are not identified (by degree o f mobility in 
relation to a standard) nor are percent frequencies of alleles at polymoiphic loci given. 
These data would be necessary for an adequate electrophoretic assessment o f S. leucomaenis 
~  which would, by itself, be of great significance and highly recommended for publication.

The highly significant results that two "forms" of malma are much more different 
from each other than is one of the malma from & albus also requires elucidation. It has 
long been known that a distinct form o f char, commonly known as kamen golets (in 
Russian) or "stone char", occurs in Kamchatka. In Lake Azabache of Kamchatka River 
drainage & various forms o f char have been documented -  predator, mollusk-eater, 
benthophage, etc. (besides "stone" char). The identification of the two forms o f malma and 
of albus used in this study must be made clear in relation to char diversity previously 
identified. The information given simply states that 37 & leucomaenis. 29 malma. and 35

the identification of leucomaenis. but the 29 malma specimens should be identified -* each 
form by precise locality and with reference to what form of char each malma sample 
represents jn relation to diversity of described forms. Taxonomic data on gill rakers, pyloric 
caeca, vertebrae, etc. could be used for evidence of identification. What is the evidence that 
the specimens identified as albus are of the same species as the albus described by 
Glubokovsky?

Besides, the distinctive malma-like char described from Lake Kronotskoe by 
Viktorovsky, a new species o f malma-like char, 5» levanidovi. was described in 1989 from 
a few mainland tributaries to the Okhotsk Sea. Can the char identified as malma with the 
distinctive alleles be aligned with any o f the previously described char o f uncertain affinity 
known from L. Azabache, L. Kronotskoe, or the Okhotsk Sea coast? If not, why not?

albus. from the Kamchatka River and L. Azabache were used. There is not doubt about
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leucomaenis, S.malma and S.albus. 20 proteins have been studied. 
The proteins studied represent at least 45, 47 and 47 loci
P i f t M v f i f l  1 tf Wo d* f Hf f  nhao-mror! f h o f  mo 1 mo mnrl o l h n a  qt»o  f-(vo H
U W U W X  U X i ^ j X i i  ■ f?W U X «X  U V U U W X  I U U . UXXU U U iU X ii iU  U X iU . UtXUfUtU uxx «_• X x x u u

■for* q 1 toTm ot-itro a l l p l o a  qnr! th o  Mo-f crpnofir* d l c t a n ^ o  w qq  H f"if-IV
x v i  U X U U rX  U U U X . I U  U X X U X W U  UXXU UXXUr i l W X  UX«_> U .X U  U U iX U U  IT U U  U  j  U U X . a

Amrmcr f*hoT»T*c m r ir m h r il n r H p o  1 1 xr -f r lo -p f  i  *P“f or! o a  rn o lrn o  w o  f m m H  fwrr»x x i i iw x i£»3 L u i u x  x  u  i u x x  l - u i ' x x u ^ j x u ' u x x j i r  x u w i i u x x x w u  uxj_« i U ' x x a i u  t t w  x w u tx x u x  L VYU

c m m ir ia  r%*P n r? -!Tr”i H n o l  a  o r o  * P ir o d  *Pr%T» o l  t o m i o - H t r o  o l l p l o a  o*h f h - n o o£*yX ‘X U j - 'U  W X  JX X U .X  f X U U U X U  U X  W X  X X L 'U  X  WX U X  UWX XXU U X  T W U f c X X W X W W  XX u u x x x  w w

loci ( D= 0,144). These differences between two sympatric group 
are the result of reproductive isolation. S.leucomaenis has a 
large differences ( at 10 loci ) from albus and malma (D= 0,349

INTRODUCTION
There are two species of charrs in Kamchatka river basin 

according to Sawaitova (1973) - Salve linns alpinus and
S.leucomaenis. The former contains some sympatric ecological
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river resldental and lake predatory and benthic feeding charrs, 
creek resldental form and "stone charr”.

On the other hand, Glubokovskii (1977a) has Identified 
morphological group of benthic feeding charrs with pacific 

S.malma using craniological characters.He also, has
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described, predatory group of cliarr as a new species - S.albus
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A genetic variation among these species was examined by 
proteins electrophoresis.

MATERIALS AND METHODS
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RESULTS AND DISCUSSION
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(ME), Glycerol-3-phosphate dehydrogenase (G3PDH),
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Fhosphoglucose isomerase (PGI), Aspartate aminotransferase 
(AAT), Lactate dehydrogenase (LDH), Creatine phosphokinase (OK), 
Isocitrate dehydrogenase (IDH), Alcohol dehydrogenase (ADH), 
Superoxide dismutase (SOD), Esterase (1ST), 6-Phosphogluconate 
dehydrogenase (PGD), Glucose-6-phosphate dehydrogenase (G6PDH), 
Esterase D (EST D), Peptidase (PEP), Formaldehyde dehydrogenase
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for S.leucomaenis, S.malma, S.albus respectively. Five loci for
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The results oi Investigation of electrophoretic variation
nT nlipT»n....V 4 . U i iU X  X U  -LX LUUp  Kamchatka basin were rather unexpected. r-Firstlv. 

M o ■ 1
rwe-âirdn-^ observe qualitative different la t ions between albus and
malma^ although 4?  loci were examined j— ^iiherwise,__we dddn't
observe~fchat unalma :and albus- -are fixed for alternative alleles
-as^the Nei genetic distance was 0,002 (Fig.2 ). The absence of

f h e  \ cc i -
t̂heefe differences in ^studied (features-, obviously, can’t 
unambiguously indicate <thV' absence -of differences /in general! 
Such a situation is a result of either weak reproductive 
isolation between S.malma and S.albus, or consequence of their 
recent divergehcy^^pdr-1 fQllowiiigrbxp^^bnnDy -loci number w H l 
-reveal the — discriminative— genetic— features - by— which -these 
species--can— be— identified. Secondly, with the help of
electrophoresis we found two groups of individuals among charrs, 
morphologically identified as malma, the differences between
t h n m p  nftt1f t hoU iiL /U L  WLXXX U | '< - explained by intraspecific variation. fT1Vio
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observed between iy- sJUjJis ( B= 0,144 ). All ¿heap 3 loci 0T»0
LXX W

monomorphic (Fig.1 p  \
9  *- ) » These differenses between two sympatrip

groups are the result of reproductive isolation. ¡Obviously, 
-gibling— speelea— we— observed]. These sibling species have a' 
similar external morphological traits but unsimilar genetic 
traits t r  ̂ Independent genetlp-lund,. As expected, S.leucomaenis

€  K f  •

lias a large differences ( at 10 loci ) from albus and malma, and 
D= 0,349 (Pig.1,2).
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A. Aconitase: 1- S.leucomaenis; 2,4-5- S.albus, S.malma; 3-
*3 o l h n a
k—» m i—¿-X- i~f U-X-' «

B. Isocitrate dehydrogenase: S.malma- 1,2- usual phenotype; 3,4- 
aberrant phenotype.

G. Superoxide dismutase: 1,2- S.leucomaenis, 3-5- S.albus,
Q TTiQ 1 mo i~- « m u x m u  ■
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aberrant phenotype.
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S ^ M ^ d X u n  f ^ u J U j ^ K o  C C c ^ ^ û a ^ ,

aÁ¿u,~»i¿/Ut'? Z. jr . /?•  ̂ ^  ^vort^Î^î*v V )(p x ^ « ^  
Í  3.4, ©....... . Js 33.¿~

X kï<ft - 5  *-53 XTen jce*^ X, cü-¿( C p  o ^ t > c ^ o  |°Wfc^,
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I n s t ,  i t u t e  o f  M a r  i n e  B i o l o g y  
R u s s i a n  A c a d e a x  o f  S o  x o o o o s s  Vladivostok 690041, Russia 

Fax: (4232) 310-900 
Telex: 213121 SVT SU 

E-mai1 : faribmCvisenet.Barine.su

Dr. Robert J. Behnke June 3, 1993
Department of Fishery and
Wildlife Biology
Colorado State University
Fort Collins, CO 80523, USA

Dear Dr. Behnke,
Thank you for your consent to offer recommendation for myVsupport to the International Science Foundation. I hope Prof. 

R.B.Phillips (University of Wiseonsin-Milwaukee) will give me her 
recommendation too.

I see you have not received yet ay manuscript with 
Salvethymus karyotype when sent me the letter. It’s a much 
enlarged variant of paper published in Doklady of Russian Academy 
of Sciences (1993, vol.329, H 3). Such publication is permitted
by Doklady’s instruction for authors. I will send you a reprint 
of published paper when have it, of course. It’s also concerned 
the paper with Kamchatkan Salvelinus karyotypes, which is "in 
press" from 1990, will be published (I hope) at the end of 1993 
and have in title 1991.

Of course, I try synthesize data of charr karyotypes and 
presented once the resultes at the conference of our Institute 
(without publication). Some time ago I have sent a request for 
oral presentation titled "Comparative karyology and karyotype 
evolution in the charrs" to International Charr Symposium 1994. 
It will be the best presentation I think. Manuscripts of 
presentations will be published in an international journal. I 
also hope International Science Foundation will help me with 
covering my travel and living expences.

Unfortunately, I have not any Salvethymus specimens used for
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karyotype analysis (excluding fixed with formalin). But we 
collected in 1991 samples for DNft analysis and sent then to Dr. 
K.A.Savvaitova. I don't know results. As I know, Dr.
I.A.Chereshnev is planning organize complex expedition in 
Elgygytgyn Lake this summer.

If you are interested, accoding biochemical data (32 loci) 
Salvethymus, S.elgyticus and S.boganidae are close related, but 
have some fixed alleles. Differences of all three species are at 
one level and less, than between these species and S.a1bus 
(G1ubokovsky M.K. , Frolov S.V., Efremov V.V., Rybnikova I.G., 
Katugin O.H, 1993. Phylogenetic relations and the systematics of 
charr's fishes in the Elgygytgyn Lake. In: The Nature of the 
Elgygytgyn Lake Hollow (the Problems of Study and Reservation) 
(Bely V.F., Chereshnev I.A., eds). Magadan: FEB Rassian Acad. Sc. 
P.149-177 - in Russian).

Sincerely,

S.Fro1ov



I n s t ,  i -tuvjL't««» o f  ffax* i n e  B i o l o g y
R u s s i a n  A e a d e a y  o f  S c i e n c e e

Vladivostok 690041, Russia Fax: (4232) 310-900 Telex: 213121 SVT SU E-nail: faribnevisenet.narine.su

Dr. R. Behnke Novenber 1, 1993
Departnent of Fishery and
Wildlife Biology
Colorado State University
Fort Collins, CO 80523, USA

Dear Dr. Behnke,
Thank you for invitation to subnit our paper for publication 

in Journal of Ichthyology. I don* t know why, but Dr. Chereshnev 
have not inforn ne about this possibility.

Unfortunately, allosyne data can not be extended. Dr. 
Efrenov who collected and analised this naterial dives us only 
this infornation. So, this unique naterial was actually spoiled 
by him,

I and Dr. Glubokovsky are ready nodify the paper which will 
consist only norphological and karyological data under two 
coauthors. I think we can prepare the nanuscript for the short 
tine if such paper will be suitable.

Dr. N.Ronanov who have sent you the nanuscript of his paper 
in September is interested if you received it? He also asked 
me about the name of your E-nail.

Sincerely,

S. Frolov



S.V.Frolov
Institute of Marine Biology
Far East Branch
Russian Academy of Sciences
Vladivostok 690041
RUSSIA

*

mr4

' > 4

%
ft

ft
fi
V

\J
Xv
it

v

POCCMfl POCCHfl POCCHfl POCCMtf

Dr. Robert J. Behnke
Department of Fishery and Wildlife Biology 
Colorado State University 
Fort Collins, CO 80523,
USA





Colorado
State

University

Department of Fishery and 
Wildlife Biology 

Fort Collins, Colorado 80523 
(303) 491-5020 

FAX (303) 491 5091

August 2, 1993

Dear Dr. Chereshnexr»
My sincere thanks for copy of the Elgygytyn book. I would 

like to publish English translations of your paper coauthored 
with M. B. Skopets and the Glubokovsky, Frolov, et al. paper in 
the Journal of Ichthyology. A problem for this concerns legal 
aspects that permission might be required from the Russian 
Copyright Agency. This would likely result in long delays.

What I suggest is that you and Skopets and also Glubokovsky, 
Frovov., et al. submit "original*' manuscripts of these papers for 
publication in the Journal of Ichthyology (text in Russian, do 
not attempt English translation). You may want to edit, modify, 
and rewrite the paper somewhat so that you are credited with two 
separate publications rather than one publication (in the L. 
Elgygytyn book and its English translation). This would not only 
greatly speed-up publication in the Journal of Ichthyology but 
could be used as evidence for publication in an international 
journal to support applications for international science 
funding.

A few months ago Dr. Frolov contacted me regarding listing 
me as a reference to support his application for funds from an 
International Science Foundation. He submitted an "original" 
paper on the Salvethvmus karyotype for publication in the Jour. 
Ichthyol. (modified from his Doklady paper). I told him that 
both Ruth Phillips and I would support his application for 
funding.

Attached is Ruth Phillips review of Frolov's paper. Note 
her interest in the Elgygytyn chars. You should communicate with 
Dr. Frolov about what he has learned about funding from the 
International Science Foundation. You may use my name (and Ruth 
Phillips also) in support of your application for an 
international cooperative study of Far Eastern chars.

You may write to me in Russian (any paper submitted to the 
Journal of Ichthyol. should be in Russian). I have no formal 
training in Russian (I've had no university courses). I only 
learned to translate ichthyology literature by learning basic 
rudiments of grammar and much practice with a dictionary r̂oany 
years ago). I cannot communicate in the spoken language (except 
to purchase food at a store or rynok), but I can translate most
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Department of Fisheries 
and Wildlife Biology 
Colorado State University 
Fort Collins, Colorado
80523 USA June 3, 1993

Recently, I have received copies of charr-fanatics articles from 
Johan Hammar. The book is wonderful. I appreciate very much your 
contribution to the preparation of the book and my article, in 
particular. I am glad that it was you who have edited my paper 
because nobody knows my works on charrs than you do. Thank you so 
ever much.

You'll find enclosed a copy of the book on the environment in 
the area around the Elgygytgyn Lake and the charrs dwelling the 
lake. Currently, we are trying to achieve the establishment of a 
reservation in the area. I hope to visit the lake again this summer 
and to continue the studying charrs. I also hope that another book 
on charrs from the Far East will be published by the end of this 
year. It includes articles by researchers from Moscow, Magadan 
and Vladivostok. I will send it to you as soon as it is issued.

So, as you can see, we do not stop our research despite finan­
cial difficulties. I think, it will be just financial difficulties 
that do not permit us to attend the symposium in Trondheim,Norway.

Unfortunately, our contacts have been broken off because of bad 
postal service in this country. Currently, the situation seems to 
changing for the letter. So I would like to resume our agreements 
on carrying out joint research on the systematics and phylogeny of 
charrs from the Pacific Ocean. Dr. M.Glubokovsky is ready to parti­
cipate in the research. Is it possible to receive international 
grant for the conducting this research? And who of US and Canadian 
Scientists could participate?

In late June I will go to the Anadyr River for field work and 
stay there till October. You can contact me over fax: (41322)2- 
47-30, or over E-mail: syarc 0  orca. alaska.edu. Please inform me 
on your E-mail, if any. Can I write to you in Russian? It would 
simplify our contacts.

Dear Dr. Behnke:

Sineersly yours



ÄSMlimUKEE
College of Letters and Sci 
Department of Biological S

To: Bob Behnke
From Ruth Phillips
Date: July 6, 1993
Subject: Frolov's MS
Message: I read S.V. Frolov's manuscript: ’’Unusual chromosome set 
and constitutive heterochromatin in a new endemic salmonine fish 
Salvethymus svetovidovi" with great interest. The cytogenetic 
work is excellent and it clearly shows that this fish has a 
diploid number of 2n=56 and an NF number of 98. C banding reveals 
the presence of large blocks of heterochromatin on the telomeres 
of many chromosomes and he also reports multiple satellites 
(presumably NORs)at telomeric locations. These traits are also 
characteristic of the karyotypes of and S. alpinus.
As he points out the low diploid chromosome number with the NF 
number of 98 implies that numerous Robertsonian fusion 
translocations have occurred in the line leading to this species, 
so that it has a highly derived karyotype. Because it shares an 
NF number of 98 with S. alpinus and malma as well as the 
banding characteristics described above, I would conclude from 
this karyotype data that it is related to S. alpinus, possibly 
within the S. alpinus- S. malma complex. Although the NF number 
could be the result of independent inversions, such inversions 
seem to be relatively rare in Salve , so the conservative 
interpretation is that the same chromosome pair is involved. 
However we need improved banding techniques in order to resolve 
this point. It will be important to obtain molecular data on this 
fish to help determine whether it is a primitive or derived 
member of the genus Salvelinus.

I would be very interested in sequencing the ribosomal RNA 
genes in this species. We are starting to work with preserved 
material, so I would like to get tissue samples from the three 
types of chars in Lake Elgygytgyn.

Lapham Hall • PO Box 413 • Milwaukee, WI 53201 414 229-4214 
FAX 414 229-3926


