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SUGGESTED CHANGES by P. F. Elson

Re: FRB transliation #1444

Page 1 - title "formerly floatable etc."

Change title to "in rivers of Sakhalin formerly used for log-
driving." (It is important to make this change or the title
may be misinterpreted as meaning "formerly navigable" and
prospective readers may not, from the title, realize the
paper's importance. In the text "floating" could be changed
to "log-driving" to advantage, especially on p. 15.

Page 2, line 2 - "in obstructive" = "behind obstructing"
(a boom in a chain of logs, not the mass of logs containe
by a boom). :
Page 14, line 2 - "soil" perhaps "substrate" should be

substituted because I think cobble stones etc., are
meant rather than dirt.

para. 2, line 6 - What does "closely indicated" mean? -
smaller? similar? Clarify. : '

line 10 - ", . we see that on _the average (?)
every square" etc.
line 13 - "spawning river" = "spawning run"
(of fish)?
Page 15 - For "floating" I would substitute "log driving"

or "timber driving" on this page, including "log driving
dams," para. 2, line 5.

Page 16 - Change "floatingy etc.
Page 18, line 3 - For "soil" use "substrate."
Tine 14 - I suspect "mud" = "muddy."
Page 19, T1ine 5 -~ Influence. |
| line 18 - "have been" = "were."

line 21 - For "soil" use "substrate" (soil in English
implies mud which is not compatable with salmon spawning).

Page 20, line 5 - For "modulus" use "regimen."

line 15 - For "unfloated and submerged logs" use
"waterlogged timbers."

line 16 - "disengaged" = "“where driving has been
discontinued."

Page 22, 1ine 5 - "before" = "behind."

2nd line from bottom - "restoratory" = "restoration."




Page 25, Tine 1 - "studying."

Page 28, 3rd line from bottom - "soil" = "substrate.
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in formerly f£loatable rivers of Salkhal

A. N, Xanidrev

Tne humpback salmon, tae Siberian salmon &nd the
nasou salmon enter the nearly two hundred and fifty rivers
of the Sakhalin reglon ior spawning. The number of offsprings
ot these fTishes is determined by the size of the spawning
scnodls, enbryo-larval development, and the life of the young.

n additvtion, the conditions indispensible to the fresh-water

~

wse of life often appear to be disturbed, undoubtedly influ-
encing the survival of the salmon in its early ontogenetvic
stage and, In the end, the effectiveness of the natural re-
production (Bemko, 1954, Kroglus and Krokhin, 1956). Timber

felling and floating, carried out in the pas®, on the rivers

of Sakhalin, emorges as one of the wain causes giving rise

to the worsening 0f conditions For natursl reproduction.
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whe alrect efiecct of timber flosting amounts to the
following., Accumulated in ovstructive booms of the lownr
reaches of the rivers or large trivutaries, the timver ofte

Tilis the entire river-ved from top to vottom, Under su.ix

onditions the passage by tihe fish to the spawanlng grounds

c
is often impaired if not made impossible, Separate, sig-

nificent timver accumulstions were often owservea even eslong

tae river stretches, During the timper-floating periocs,

‘dams spanning the entire rivers were used o raise the weter

level., In the flostevle rivers of Ssakhalin such &ams cut off
parts of the spewning areas, Luring the fall Itimuver floating,
the logs ploughed over the river grounas destroying the spawn-
ing mounds oif the ssalmon, In every floatavle fiver, some 25
%0 40% of the unrlostea timber is left in the river over the
winter., In the spring when the ice preaks and the waier level
rises the timver continues to move, In this msnner, reg=rdi-
less of the estsblished schedules for timper-floating woris,
floating in &ctunl fact continued rreom spring to fall,

vuring the winter months, in preparstion for floating, the
timver was emessed &t short distances from the felling sites,
Transporving the timber in the mountsinous regions is often
only possible along the trivutaries, In such cases fne ice
and the spawning mounds are destroyed oy the caterpillar

tractors. It appears that the ground vibrations due to the
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tractors in operation adversely affect the embryonic develop-
ment 0f the roe ceven when loceated out of the way of the work

routes,

‘'nhe subsequent, or residusl effect of the timoer-
tfloating operations consists meinly of (1) impairment of pass-
age by the fish to their spawning grounds, (2) contamination
of the spawning grounds by tne decaying timper residues and

en increased level of silting, and possibly (3) a partial

hange of the chemical compesition of the water, The rivers

o]

>

used for timber-floeting, greaually loose their significence

in reproduction of salmon; this in turn may appear to be the

-reeson for the reduced catch in the regions of Sakhelin, coin-

ciding with intensified cutting snd floating of timouer, It
should ve noted that, in the last decade there has veen a
decrease in the off-shore'selmon catch in all reglons of the
rar dast., The decreese is explained oy other reasons, now-
ever, Off the western shore of Kamchatka, for example, the
catch has dropped by 10 to 20 £fold, even though timver-
floeting in those regions was not extensive, However, in all
floetanle, spawning rivers the salmon population has aropped

several-fold in comparison with the nonfloatavle sPawhing

rivers,

p.l34
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In accordsnce with the resolutvion, by the Soviet
Liinistry RSsui, on the regulation of timber cutting and
logging in the sSakhalin region, & gfadual exclusion of the
spawning rivers from the logging operations began In the
vear 1960. By the year 1965, vimber floating ceasea in
nearly all rivers, Leaying temporarily the guestion of
hydrological changes due to the reduction of forest area in
the river basins, it was necessary to estavlish the residual
efrects of timber floating, and to cultivate land-reclame-
tion measures which would lead to the re-establishment of
the original quslity of the formerly floateble spawnling
rivers. With this aim, in August of 1963, we carried out
research work in the upper reaches of the river Lyutogs
( Aniv dey ), where, in the course of many years, timoer
floeting was casrried outbt.. 'he varlous tributaries of the
river were used, to verying degrees, for tirmwer fLloating
and through their example it was possible to trace all
changes due to short-term and long-term timoer Lloating.

In 1961, at the river-head of Lyutoge the finel logging
operations were carriea out, and & year before that, an
expedition by the Glevsakhalinrybvod, having explored the
Lyutoga, noted o very low quality of the spewning grounds
in the majority of the trivutaries, In aacdition to the mein
river-bed of the Lyutoga, twenty-two trioutaries harvour-

ing the spswning grounds of the humppscked and masou
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seliron, were investigated from thelr sources down to the

sgtrlerment of Ch&éplanovo., ‘rhe cualitative cheracteristics
0f the trivutaries and the spswning grounas, prefered oy
tae Iish, werevstudied during the spawning period of the
species., w0 this end, the following were determined: the
overall numver of spawning Iish in each tributary, the

en

]

ity with which the spawning groundis were filled, the

£

quality oxr c¢ne soil, the speed of the current, the depth of

3

the river, the temperature of the water anda the emount of

\

dissolved oxygen in the water, In order to study the res-

(o

dual etfects of logging operations, comparisons of the one-
time-floatavle and non-floatable triovutaries were made with
regard to the quality of their spawning grounds and the
salmon population of the grounds, The hydrochemical charact-
eristics were determined using the generally accepted
methods of Alekin, 1948, and Polyskov, 1950, and the frac-
tional distrivbution of the soil, according to the method

of S.G. Sarkisyan and A.G. Xlimovoi, 1955. whe ares of the
spawning grounds was determined on the basis of consider-
atlon of the surface area of the river, cuality of the soil
and the speed of the current. whe quantity of spawning

1

Tish and spewning mounds and the population density of the

PP

grounds were estevlished during a wslking tour of aldiltrib-

utaries.
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wrhe aistribution oi salmon among the spawning areas

is connected with the genersl physical and hydrological
atuare of tae sp&wning river, 'L'o this point of the inves-
tigation we attached a great deal.of significance, never-
tieleés, in the present work, we are able to present only
briefly the characteristics of the maian river-oved ana its
two largest trivutaries: +rioobut and Chipiant, So far as
the smaller tributaries are concerned, including the triv-
ntaries of second, third and higher ofders, floatable and
non-floatable, we consider it sufficient to exanine them
by comparing the gualities of thelr spawning grounds ana

-1l

their hyarological conditions.

whe Lyutog@ niver from its sources to the Chaplanovo

sevvlenecat

Originating as narrow mountain stresms, the
Lyutoge niver greduslly widens; 1its depth incresses ana
its flow necomes calm. in differeant sections of the river
pevoles anu-cobule—stoae prevell; in places there ils ex-
tensive silv weposits., & significant area consists of ex-
posed rock types, 1in the regions petween the sources of
The Lyutogd and the mouth ot the trioutary. Lipovka only

the mesou salmon spawns. selow tals triovutary, toe

1
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humpbeciked salwon is also found and is dominant in the
spawning grounds of the region near the Splavayi settle-

ment. selow that the masou salmon docs not spawn,

he spawning ares is not evenly distributed: from
the sources to the mouth of the Lipovka niver the spawning
grounas émount t0 no more than 5% of the river area, to the
coniluence of the trivbutary vetvistyi, 40%, %to the
Splavaoyi settlement, and to tne Chapleanovo settlement, not
more than 25%, the total spswning area is 189,000 squere

meires.

In 1963 the masou salmon enaed its spawning season
2% the ehd of August while the humposcked salmon continued
to spawn throughout the entire river. wusetween the sources
of the Lyutoga and the settlement of Pyatirechte we observed
6180 spawning masou selmon and 89570 humpbacked ssalmon.
Since the time of our inspection, in addition to the
spawning fish, we observed spaswning mounds; we essocliated
esch of the mounds with a pair of fish, uwhe spawning grounds
were unevenly populated. Thé average bopﬁlation density
was approximately equal to 0.5 fish per square metre, how-
ever, in &ifferent parts of the river, powvulstion densities
of 0.1 to 3 fish per square metre of spswning area were

found.,
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rhe psryv of the Lyutogsa Kiver studied by us, has
& nunver of triovuterics which are of extreme significance
to sp.wning., llore thsn 31,000 humpbacked salnmon and

18,3200 masou salmon were noted in these trioutaries

che triovutery Tlobut

rhe trioutery originetes from two sources which

come intc confluence after & distance of 3 miles. ‘rhe

river-ded in the upper reacnes is narrow, full of rapids,

®

ard has & steep gredient., wWicout iIs & very adeep trivuatary.
he average currcnt speea 1s vetwsen 70 and 80 centimetres
per second., ‘rhe river grouna is basically mede up of
larze pedoles, cobdle-stone and oroken rocks, J1n nany
-perts, ovoulders prevail. Over & large stretch of the river,
the floor of the river is covered witn exposea rock types.
Between the river sources and the point of contluence with
tre Visnnéva River, the exposed rock represents 10% of the
.river floor, velow the mouth o tvhe Vishneva giver, up to
40% and near the settlement of Chlstovodnyl, up to 70%.

In the part ot the riovut wiver between the Chistovoanyi

and Cheplanovo settilements, the exposed rock types mske

up evout one half of the river-bed area.

whe amount of spawning area varies slong the

e i e
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rivers opetween the sources and the tributasry Pravyl, the

spawning srea covers 10% of the river-ved area, farther to-

s

varas the Komsomol'skogo settlement, it covers %0j% of tae

river-ved areua. prariner down slong the river stream the

P

spawning asreas decrease: between the mouths of the
visaneva and Ozihedeaevka Hivers 1t is 20% of the river-ped
oetween the Chistovodnogo and chaplanovo settle-~
ments 15% . Lhe total spawning ares of the Liobut xiver,

excluding the tributaries, is 100,000 sqg. metres,

In the wloovut wiver, spawning 1s aone melnly oy tae
mesou salmon and %o & lesser extent oy tne humpbacked
salmon. In the-spawning grounas of the main river-ved of
the riobut we noted 35,100 masou salmon a&nd 13,500 hump-
becked salmon. wrhe spawnling grounds of the two species
were noticably separated albng the parts of the river,
detween the river sources and a point just avbove the con-

fluence point of tone Vishneva river, the spswning grounds

ct

were those 0f the masou salmon; below that, both the
masou snd the humpbacxed salmon spawalng grounds were
observed, although, the masou outnumbered the humpbacied
selmon by nearly four-to-one, above the Chistovodaogo
settlement spawning oy-the nasouw salmon is rare, and in

tae section of the river, vetwecn the Ozhidaevka niver
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and the Chaplanovo setilement, only the humpuacked salnon p. 130

g

spawns, In those purts 6i the river in which the spawn-
ing grounds of poth the masou and the humpbrcxed salmon
were present at the same tTime, the grounds of each species
wese clearly separatea, and alstinguished by the nsture of
the soll, the Geptn of the river and the speed of the

carrent.

Yhe wiobut Hiver heaes many trioutaries of various

e

sizes, Some of these tributer

es, in turn, have PTriputar-

~ies of their own. Spawning of the salmon was ovserved in

21l these areas, 'l'ne sypgwning =rea of the Wiobut trioutar-
ies wes equal to 74,000 square metres, buring the salmon
spawaing period we owserved 41,700 spawning masou and 7,800

humpouacks.

lTnus, togsether with Llts triovutaries the Tiovut River
contains 174,000 square metres of spawning grounds in which,
in 1963%, 70800 masou salmon and 21,300 humpbacked sslmon

took part in spawning.

tne trioutary Chipilant

rhe triouvary originates from three scurce sirezms,

o

each avout 1L metre wide., 4Yhe depth of the river alons the

= ~“o

entire length varles greatly. Its flow is more calm thsn




~11- !

that of the wioovut or that of the uppef reaches. of the ik
Lyutogsa., In the different parts of the river tne average
ranze ol current speed variation is %50 to 50 centimetres

per sccond. ‘whe river ground consists primarily of lsrge

and small peowles; 1In some sreas cobble-stone predomlinates,

nock types thet cover the river vottom, are only founa In

isolatea aress, ﬂ

In the Chipian?, spawning is done primarily vy the

humpoacked salmon. Spawning grounds are numerous usnd of

good cuality, but unevenly distributed through the river:
from the sources to the trivutary vyrubke the spawning
grounds cover 30; of the river-ved; down to the trivutary
valtnyaya they cover 20% of the river-oed, and farther be-
low, & lsrge part of the river-ved serves as spawnlng

grounas for the humpvacked salmon and broken only oy pits

and shaliow waters., whe total spawning ares is 75,000

syuare metres.

vhe Chlpiant was appreclavly oetter rilled with it
fish than the other trivutaries. Jburing the spawning

period of the humpoacks there were 2 to 15 fish per scuare

|
|
1
a
i
|
1
netre of spawning ares. In the upper reaches of the river ;L
|‘-‘
the population was less dense in comparison with the !
. i
|
t
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population acnsities of the nmiddle and lower parts of the

[

river, 1hc main river-oea of the Chiplont, excluding the
trivuteries, was visited by 144 000 humpbacks and 770
rasou for spawning purposes, A small number of humpnacks

and nearly all of the masou salmon spawned in the trivu-
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In the Chipianrs triJutariés, 27,400 squore metres
¢t spewning grounas were noted, On these grounas spavwning
wos carrica out vy 23,500 humpqacké and more than 2%,200
mesou sulmon, vonseguently, vhe spawnlng srea of the

fan' ant its trivuvaries totalied 102,400 square metres,

D.
pa

lo7,500 humpoecks and avbout 24,000 masou salmon carried out

gpawning there,.

A more.detailes study of the spawning grounds was

carriea out In the upper reacnes of the Lyutoga River and

]

its trivutaries Tiobut ana Chipian' ( .see tavle 1 ). his

study permitted us to owserve certain regulerities., The
spewning mounds o0f the humpobacked and masou salmon, in the

main river-ved of the Lyutogs, were predominantly peovle,.

rhe speed of the current during the construction of the

O

™

mocunds variea oetween 38

1

n

&

68 centimetres per second:

depwi variea neilween 9 and 30 centimetres. A rela-

"y
o

t

tively low water temperature and -the high current speeds

[0}




made possinle & high content of dissolved oxygen in the water:

10.3 to 11.0 milligrams wver litre,

4Ag in the main river-ned of the Lyutoga, tue marge-up of
the spawning moundc in the Livout was predominantly pevoles of
~different sizes. Yhe current spceced in the spawning grounas
varied veltween 36.7 and 79.8 centimetres. per second. vrhe depth
over the mounds varied between 8 and 24 centimetres. rhe
vatexr temperature on the grounds ranged from 9.0 %o 13.0
degrees C and the dissolved oxygen content, 9.3 to 11l.4 milli-~

grams per litre,

the spawning grounas of the humpbacked szlmon in the
chipian® River, in comparison to those aescrived above, are HE

chardacterized vy & lower speed of the current, lower content

c

-y

- of dissolved oxygen and « algher water tewmperature at tiae

time of spawning (se€e wreble 1),

raving completed the study of the fractional comp-
ositvion of the soil making up the spawning mounds, and the
conditions prevailing over the spawning grounds, we could
characterize the spawning groundas of the two species ore :

exactly. whe spawning grounds of voth the ma&sou and the

humpbacked salmon are characterized by the determining
conaitions, specific to each specles. wthe mssou spuwn- i

ing mounds, locatea in the upper reasches of the river Ik

1
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&nd trivuturies, include ncarly twice as much of the coarso

her oxygen content in the waters of the mascu spawn-
ing grounas is explained by tne higher current speeds and
the lower water temperatures than those Yound in the spawn-
ing greurds of the humpbacked salmon. ‘'Lae depth avove the
spewning mounds of the masou salmon is also, on the average,
one third less than that over the nesting mounds of the

humpeecss (Tedle 1),

A

£Ls a result of the work, it is estavlishea that

e

n
whe upper reaches of the Lyutoga, between the sources and
the Chaplanovo settlenent, ;noluding the triovutarles qioout
#nd Chilpilant', there are 405,400 squeare metres of spewalng
rounds. Several Sméll trioutaries were not investigeated
pbut thelr spawning area wiil be a little more closely indi-
cated. In'the investigatea parss 438,000 sclmon in all

were noted., Of these nearly 123,400 wére maéou salmon ana
%14 600, humpoacked salmon, Comparing the spswning srea and
the numver 0f sulmon thst spswned, we see that every sauare
metre 0f spewnling grounas was visitea vy just under one
fisn,that is, the grounds were incompletely filleaq, rééérd-
less of the fact that in 1963 the spawning river was more
avunaantv then in the previous years, '‘he spawning groundis

of the Cnipien' River were fiiled bettver than those in the
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main river~vea of the Lyutoza or the triovutary Tiobutb.

whe Lfiécts of #loating

Lfter studing the spawning grounds, and devermining
the degree to which the grounds were f£illed with sulmon, we
could turn to a compsrative snalysls of the one-tilme-flost-
avble ana the non<=flcatable tributaries, Likewise, we could
study the effects of the wood remains and the flosting dans
on” the salmon. JLburing the study of the triputaries uscd by
the salmon, some partly demolished dams used in floating
work.were discovered, sSome of them, under low-water con-
ditions,.could hinaer the passage 0X the salmon to the upper
perts of the spawning grounds. Upspream from these daans,
the speswning grounds of the masou salmon were {requently
fouﬁd. uufing.the period.of our observation,the spuwning
procéss of the masouw salmon went on avove many such dsns,.
Lhe masoun salmon proceeding upstream to Tthe upper reaches
0f the rivers is more successful than the other salmons;
1t 1s more capavle of overceming ovstructions along the
wey. Ia the off-shore regions of The ses, ‘@ccording to
P.4. Doinina (1952), the mescu salmon is the £irst to
eppear, Its spawning run in the rivers, during the perlods
of high weter levels, is also early in comparison to that

of

ot

il

he humpvacked salmon, wor example, Tthe masou salmon
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enters tae bLyutoga Hiver atv the beginuing of May. These

factors eneoole the masou %o pass the dams. .8 for the pass-

£g6¢ oL tac humpvacked selmon, the undemolished dams can pre-

O

sent & hincerance, Jesides the remalning dams in the form-

erly rlostanle tributaries, there were logs, halt burried

in sand and peovvle, sceavtered in the various partc ot che
river. whe lust timber-tloaving work in tihe upper rewches
of tne Lyutoga was done in 1961; meny trioutaries, however,
were excluaed zrom such work cven earlier. wuring the in-
vestigatvion of the rivers in 1963, the spawning grounas

01 the ma&scu ana the humpgbacked sslmon were oovserveda in
both tane rormerly floctasvle ana non-floataule tribucaries.,
5eloﬁ,we Odresent a comparison between sevebal non-flo&taunle

and rormerly xlioatavle tvriouvarices:

1. 4zytka (non-flostavle). rhe speed of vhe current over b.
TAC Spawnlng grounas wss o).2 crmysec; silting up was
negligible; the water was clear; the spawning grounds
maece up 40% of the river arca; on wvhe average, 2.2 Tish
per scusre metre participated in spawning; spuwning vook

place zor & distance or two kilometres ziom the river
mouth; tae oxygen content in whe water, on tne 24th of
angust, was 10.1 milligrams per litre.

rema \(formerly rloatsuvle). The speed of tae current

over The spewnlng grounas was 52.3% cm/sec; silting up of
the spawning grouncs was negligible; the water was clear;
tne spawnlng grounds maae ul olp of the river ares; on tvhe
average, l.7 fisa per scguére mevre Louvk partc in spawning.

2. Vetvistaya (non-flontzole), The speed of tvhe curient over
cae spawning grounas was 5.5 cmysec,; the soil slighvtly
siltea up; clecar water; the spawning grouanas made up 80%
of tne river arca; on the &verage 1.2 fish pe: square

140

ey guhy
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mevre took part in spawnling.

Ligovice (formerly zloatavle). The speed of vhe curiscus
OVel vil@ spivwalng grownas was 7.1 crysec.; soll slignt-
ly siltea up; the wacer was clesr; tne spswning ares

naac up 50% oxr lthe sliver-area; on the average 0.6 fish

3r scuare metre toox part in spawnlng. Lhe masou salmon

of 0 R’y
(6]

vawned ap to 7 km from tne routnh of the river., aoove

hat the spawning grounds were cut off by the dams thut
were uwsed in timver-floating work. On the 22nd of 4ugust,
the waver on the spawning grounds contsined 11,0 milli-
grams oi oxygen per litre,

3. Glukhaya (non-floatanle). he speed of the current over
the spawalng grounas was 49 cnjsec,; negligible siltiag
up of the grounas; clear water; the spawning grounis
mede up 50% of the river-bed area; on the @verage 0.1
fish per squsre metre toox part in spawaing

Yerevalochnaysa (formerly floatavle), The current specd
over the spawning grounas ves 4%,3% cm/sec.; the soil not
silted up; clesr water; the spawnlng grounds rade up 85%
of the river arca; on the aversge 3.0 fish per scusre
metre took part in spawniug.

a of thne current over
sec,; the soll heavily
own colcured; the speawn-
: 5% 0of the river srea.
fish took part in syawnliag.

4, Go¢ lny° (non-flostuvle). The spe
‘ i & grounds was 28.2 oy
2d up; uhe water was light br
n , grounas nade up Ao mere vi
ne entire triovutury, 250

Svetlaya (formerly iloat°ble) The speed of the current
over tie spawnling glounds was 60.v cm,sec.; silting up
of the grounds was negligible; clecar water; the spawn-
ing grounas nade up b5 0f the river srea; on the
average 0.8 Iilsa per square metre touvk part in spswning;
there were two partly demolished dawqs which dla uot
hinder passage of salmon.

‘he perallel comparison of tihe noa-iloatavle and
formerly floatavle Tributaries does not show any dizierences
so far as the morc characteristic signs, present. in the spuawn-

ing rivers, &re conccrned, Lhe mean current speed in the

“formerly flcatavle trivutaries variea between 4%.3 and u0.b




-18-

n
&)

Ir

0

centimetres » écond. rhat is,the latter included sll the
current speeds tound in the spswnlng grounws of the Tormerly
Ilosvuule rivers. L'he so0il composition and the quality of

The spawning grounds in the formerly rloatable trivutarics
b 5 O

did not ditffer from thosc of the non-floatable rivers.
Silting up of the spawning grounds was negliglivle in &ll

trioutaries with the exception of the Gorelaya iiver in
wnlch timver-flosting works were never carried on. 'Lne
soil of the Gorelaya was heavily silted up,>the current
speed was relatively low and tae colour of tae water was &
shacae vetueen lizht-brown and brown. such colour of water
is not found in spawaing rivers (Kuznetov, 1928,)., The
trivutary, in effect, was not visited vy the saclmon. rhis
is explained vy the fact that the river, fed from a mud
source, has a gas composition, an active resction mediun,
oxialzing agents, and otner hydrochemical indices folling
oeyona the limits of sdaptation of the salmon. The total
spuwning area, in both the floatasvle and the nun-floatsoole
trivutaries, varied vetween large limits and thus likewise
did not confirm tviae presence of The expected changes
arising from timber-floating worxs. Thé spaxning area of
& river is detvermwined by the nature of the soil, incli;;~
fion of the river~bed, and the availability of Forest in

the river basin; that is, the spawning area is determined
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by those inaices which essentially do not chanxe as ¢ result

of timver floating works, whe size of the spawning areo in

a river, cervainly does not present itself as a statisvicel
guantity and often changes very significantly under the in-
Tluenve of tne nyarological conditions., The latter conditvions
ere aevermined oy the climatic factors which cepend on the

extent of the forest cover over the area of the river system.

rhe quality of a spawning arece is evaluateu oa the
vasls oif flsh populatiocn aeénsity. #od every square netre of
spevning ares located in vae non-floatevle trioutaries we

ovservea, on the average, 0.1 to 2.2 fish, 1n the formerly p.l4l

Iloatable trivutaries we observea 0.1 to 3 fish per square
metre. Lherefore, the extent to wihlch the spawning grounas
in the formerly Ffloatavle rivers are filied by vhe fish also
does not provide & vasis for assuming unfavouravle chanpges.

A qualitative comparison of the spawning rivers presently

celnyg usced for floating operations and of tae spswning

i
!
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H
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rivers and trivutsries tnat have veen excluded from the
Tfloating operations several years ago, showed significant

dliierences vetweecn the two cuses, in particular, with

i regard to the soll composition., So far as vie soll
composition ls concerncd, there was no daifrercnce founa

between the tormerly floatvavle and the non-flostauvle rivers.,
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vhe reasscas for this will become clear if we consider the
aydrological conditions present in the rivers of Sakhslin.
t'he width, cepth, the speed of the current and the waser
dreinsge, vary grectly over the period of one year. Lhe
drainage modulus tor the Lyutoga River, as given by the
sakhalin hydromebtric service, for example, changés over
the seesons by a factor of six., UThe water level chenges
due to the melving of the snow in the spring, and irn the
fall, due to exvensive sedimentation. Durlng the high
water level periods of the spring and fall, the speed of
the current sharply increases., he cqrrent then carries
silt, sand, leaves and in some places even pebble and
cobble-stone. In the formerly floatable rivers, the cur-
rent in addition carries oark that settled to the river
sottom, unfloated and submerged logs. In this manner, a
river, aisengaged from floating operations, with the aid
of a few regulations, over a time period of two to three
years, rids itself of the residual timbef and becomes
eguel in quelity to the rivers that were never used for
#loating., 4 good example of this is the tributery Chipiant
of the lyutoge River. In 1963, timder-flosting vorks
were daiscontinued in the Chipian', In 1961, an expedition

inspected the lyutoga and 1ts tributery Chipianrt and




reported unsatisfactory condition of the spawning grounds.l

The total spawning arca, as determined oy the expcdition,

was 060,000 sguare petres, Lkoither spawning fish nor spow-

-~

ning mounds werec found, even though the salmon run up the
river was comparatively good that year. In our investiga-

tion of the tributary Chivian' in 1963, we found the spaw-

[~to

ning grounds to be of very nigh quelity and totaling

C}

:

102,4C0 squere metres in area. The extent of silting of
the grounds was low, while the bark and the wetted logs,
present during the tfloating periods, were not found.
During the spawning period we observed lvo7,500 humpdsacks
and 24,000 masou sa&lmon in spawning. whe average popu-
lation density in the spawning grounds was approximately
1.8 rish per square metre, which is a good index for &
spawning river. Similar examples are availaprle in other
tributaries. I% must be noted that the spawning run of
the salmon in 1963 was more ahuhdant than in- the previous
yéars, and therefore, o higher population density in the
spawning grounds was %0 be expected. However, the quality
indices, not depenaent on this fact, were incomparasly

higher zTor this river than in 196l.

1
Otchet po ovsledovaniyu nerestovyki rek Ainivskogo ralons
v 196L godu ( An sccount of the 1961 lPSLCCULon of tne

spawnino rivers of the aAnivsk rbglon) hManuscript, erchives

of the wsakhalinrybvod.
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‘after effects of the floating industry.

v

Our observdtions allow us to conclude that the
spavning rivers are most adversely sffected by the flout
ing process itecelf, rather than by the after effects of
the process. During the floating period, booms and Himb
conjestions forming vefore the pooms interfere with the
pessage oif the salmon to their spawning grounds; the
woving timber frightens the f£ish and ploughs over their

spawning nests; the sunken bark and silt cut down the

water circulation over the spawning mounds.

‘rhe booms and the dams remaln to contribute to t
‘the booms, loca~
ted in the lower reaches of the river, normally &0 not
contrivute to the impeairment of passage to the spawning
grounds by the salmon. ‘The dams, however, can survive
for severasl decades after the floating operations are dl
continued, For exémple, in the upper reaches of the

Y 3

Yasnomorka River (wesbtern shore of the southern Sakhalin

there were two dams; one, permitted the masou salmon to
vass freely, the other, vefore its demolitlon, impalired

Y

he passage of the salmon, Thus, the analysis of the

ct

material yields & basis to suppose that the restoratory

work, on the rivers excluded from floating timber, needs
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only ©o consisv 0f the demolitiocn of oooms and dams,
sollowing such action, a formerly floatavle river vecomes
ecusl in quaelity to & noan-floatanle rliver after a period

f two To three years. Lt nust de pointed out at this time

(@)

that & lowering in the forest reserve, due to the telling

foe

raet

(@)
ks
o}

ons In tie river vasins, vrings avout & change in the

hyarologlcal condaltvions ¢uite ilndependently of the floating

Q\J

works, floating operations on the Lyutogu fiver have bpeen
carried on for several decades, 'Lae records of the sakhelin

forest research station show that at present only %% to 40%
of wone Lyutoga Hiver systenm 1s coverea with forest. OF
course, the forestv is vest preservea in tae upper reacnes

of tne river ana 1iis trioutéries; s a reésult their optimum
nyarological conditions and significance to spawning are
little changed. rhis is supported by our mecsurements of
tie current speed, water temperature snd oxygen content, &ll
of wnich are within the limits of the optimum values. ‘Lhe
better prescervation of férest in the upper reacnes of tihe
Lyutvogs was responsible for the preservation of wnhe spawn-
ing area (sSemko, 1954 b); Uf the 873,100 squaere metres of

w2

the spawning grounas, observed in the Lyutoza niver ;

1lThe report on the work done by the Aniv kNS,in 1963%.
Manuscript, srchives of the Sakhalinrybvod.
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by vhe observation and control station of sniv in 1963,

405,400 scuare metres, or worc thun one halr of the totel,

I}

nre the uppor reaches of the river, ana the

trivuterics above the Chaplsnovo settlement., undes

ISR

cwning conditions, the spawning grounds of the

Lyatoge alone could accomodate close to & million

AL 3

R Yag

sh (Xuznetsov, 1928, Xaganovskili, 1949, Gemko, 1l9o6l).

rily, however, this does not take place. <The un-

Q

ts due to insufricient regulation of the
mon industry and the low population of the

o

g grounas in the rivers of the soutn-western

"

ELY

knalin can be explained simulteneously as follows, 11

changes, rollowing tiae cuvting down of forest,

show u» most clearby in the lower reaches 0r tvhe rivers.

ror example, The weter temperature in the lower bLyutoga,

L3}

during tne spawning run of the salmon, resches 24 0 2o

aegrees U; such tempersatures are in excess of the optimum

value (Levenidov, 1954). oSmall vessels enter the loweur

Lyutoga River generating noise and to some degree

polluting vhe water with oil., Lt 1s known that the Pacific

salmon sre very sensitive even to & low level or water.
pollution bty foreign chemical metter, Conscauently, vhe '

seemingly lnsignificant pollution of the .ower Lyutogs

ninders the entrance of the salmon irnto vhe river,
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in studing vhe necessary trend ol work, leading

eplishment 0 the previously floatavle rivers,

o -+
IrCc-e38%

TO touch upon the subject of restorstion of

S

in general, &a&ch year, more resources are oeing

the sakhalinrybvod on restoration of the spawn-
ln 19600, for example, 2,471,000 ruoles were

festoration work mainly consists

Tor this purpoese.
0f clearing the river-oeds or obstructions ana rallen trees,

such works are labour-consumlng., 4 lack or near-oy rogds

makes it airficulv anu olten impossible to apuly technology.
rurthermore, the importence or such ctivity to the in-
provement of tine quslity or the spawning rivers appesrs

0 be questionable, Ubservations have shown thst naturel p.ld

oustructions impassadble to saélmon ao not exist and tvhere-

rore tvauvre is no requirement to clear them. ‘Whe fallean

trees anda bending of the river-ved even have favoursble
signiricance to the preservation of the spawning river

ouality. Yor example, during the spawning run, the

salmon make & stana over shawowed by snags end fallen

)

trees. bvuring the high waver level seasons, oostructioas,

fallen trees, river vends ana uneven river vottoms smooth
out the sction or the rlood, reducing the speecd of the

current,

AN
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4S8 & wroesuly, othe xrine components of the soll, which some-
Stimes r2ll up che spawning grounds, are, to a significant
Lopree, preventes woom arirting.,  fla the relativel;.low

Ve Ber pcrioas or the winter, such obstructions serve &s
astusael azms 1n vtne various parts of ¢he river, ralsing

the waoer level 1n vae spéwning grounds ana improving the

S circulsvlon Or WGTEL OVer The spavning mounds, ‘Whe restor-
Tion wWorLks must ne aimea, xiest of all, at the removal of

aCse owvstrucuvlons \nvgn c&nnot pe overcome oy the salmon on

<l
oy

tne way o the spawalny grounds., #or example, river moutné,
0L sone spawning rivers, are orten rillea up by sand anc
peovlis, even bthough the water sceps through, penegratvion
by the fish 1Is not possible., Many spawning rivers contain
waterfalls 1lmpassible by the fish. We know of eleven such
waterfalls 1In tae rivers of sakhalin, Lt was estimated
tast toe woaterfalls cut off 500,000 scusre metres of
spawning area.. 4ny possivility of some sort.of improve-
ment of the quality of the spawaning grounas at this time
seems unlikely. ounly the necessity 1o implenent the

measures, proposed vy certaln observers (Nikol'tskil, 1954,

rrogius and Xrokhin, 19,4, vasilrtev, 1959), to prevent..

=
o
451

the drying up wnd freezing up of the spawnlng wounds,

f
f

‘1o opposition. Zxcluding the technical aifficulties, s
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or which are éurmount&ule, there remains the unresolved
question oif tvhe uinm Bh&t.tho works 1or improvement oi the
which by the criteria known to us, are ecual in cuality sre
not egunlly visited Ay the fish., L'he same types of salnon,
rlsing upstrean during & spawning run, often prefer differ-
cny pervs of a river even when the parvs are of difrerent

. Benrio,

o]

nydrological meke-up, L.I. Kuznetsov, 1928, .

1 .

1939, £.G, kaganovskili other researchers inaicate that

je 2]

.

n

fir
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the distribution of salmon among the spawning g
depends also on the yuantity of the fish coming in for

spawning. ‘rhe cholce of the spawning ground, as we have

@
[

repeatedly pointed out, is detvermined, Tor iae most part,

0y vae time of entrance into the river, by the maturity of
tne reproductive products and by the general physiological
conditiva of the fish., Wwherefore, vefore carrying out any'

kind or work aliectly on the spewning grounas; it is nec--

—

©]

ssary to stkay more deeply the principles conforming with

the natural reproaucition oxr salmon.

whe work carcsiea ouv on vhe Lyutoga fiver allows us

TO state the following basic conclusions.

spawning grounds should toke. wor example, spuwning grounos,
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1. In using & river for tloesting of vimwer, the grest-

¢st narm to the reproduction of salmon is done oy the float-
ing process 1itself. ‘'whe subsequent effects of floating are
net ox permanent nature, In two to three years after dis-

continuing the timber-floating works in a river, thb SPaWn-
ing rivers clear themselves of remnents of timber, bark and
silt. EollOWing this period, the formerly floatabvle rivers
pecome equivalent to the qon—floatable rivers with respecd

to tae guelivy oi the soll, the area condaition or the spewn-

-

ng grounas ana vihe alstrivution ana concentration of the

salmon in the various parts oI Lie spawning grounds.

2. #After ailsconvinuing the timber-floating operations
in a river, the restorative works should consist of the
removal ofr uvhose mechanicel obstructions which lie in the

way of the salmon ana represent lnsurmountable barriers to

the salmen, nanely the dams, pooms ete.

3. In the upper reaches of the Lyutogae River and its
trioutaries there are 465,400 squsre metres of spawning p.l44
grounas of the humpbscked and masou salwmon. Lfhe sjpudy of

the s0il composition anu conaitions on the spswning grounds

gives the necessary material to charcceterize tine syawning
places of the masou end humpbacked salmon.




Table 1. The spawning grounds characteristics of the masou and the bumpbacked salmon in the _ -
Lyutoga River and some of its tributaries. ‘ :

8011Aé9fDO:}§}gn, 91__;__“ - Current! Depth
Pl??%ﬁ?f Date Fish Sagd Pebble  |Cobble-stone | 0, Temp.| Speed | over
anci‘,;)olo ave S ype .ano. 1-5 5. 10 U 1090 I over T'!dl o mounds
| 8%f?cm cml cm | -Ocm T w/eccm
k 22, 111 humpback 10 55 82 3 . 10,3 13.0 597 1
B - 23. VI » - - - - 10.7 10.9 606 o3
C Lo22 vl masou 10 30 20 20 20 11.0 12,9 605 10
' . : » ‘ > . 5 50 15 30 @ — -- — 51,3 -
D 18. V111 » 10 40 20 25 5 [ 9.4 58,1 15
B > » 15 45 80 20 - 10,1 90 600 13
F 19. VIl N - S on 1.5 66.5 17
> > — — e - 79.8 16
G 15, VI hurmpoack 20 5¢ 20 10 -- 93 108 652 20
1 4
H 15. VI humpback 15 60 20 5 - - 13,8 51,0 ol
: > » 10 65 20 5 — 57,1 -
I - 17. V1 masou - — - — - 10,0 10,7 47.3 8
- J 17. vil » 15 55 25 25 — — 10,2 ‘51,1 13
. » v 10 40 20 36 — — - 5078 -
v 10 "3 2 40 @ — S — 54,4 10

~ the Lyutoga,; 0.5 km gbove the mouth of the Lipovka River;

- the Lyutoza, in the region of the Splavno settlement;

-~ near the mouth of the Lipovka River, a urjbuna*y of the Lyutoga;
- the Tiobut, avove-the t“luutarv Pravyi;

the Tiobut, aoovc the mouth of the tributary Vishnevaya;

‘— the Tiobut, 5 km below the Vishnevaya River mouth;

- .5 %2 from the mouth of the Tiobut tr;butéﬁy Ozhidaevkas

- 1.5 X from the mouth of the Ozhidacvks

- the upper reaches of the Tiobubt tributary Vishnevaya:

- the Vishacvaya, 0.5 km above the Poslushnaya River.
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Table 1 (continued)
- R e e - -
Place of a"”b’?'l‘“c'g"E?Q'S'l‘t“lgg"l"f“‘ — } . Curpond Dents
analysis Date Fish type |S21 ebble _|Gobble=stone | O | Temp. |cpoed | v
ana 15 510 | jo2o | over | ../ . g over.
- gravell com | en cn 20cm = ’ e/ seq "jj_‘:“*s
K > » - - - - - 7,2 £oy G
L 20. Vil humpback 15 30 25 25 5 10,1 12,3 37.7 15
. » > 17 a3 30 .10 15 —- -~ 41,2 -
M 24. Vil » & 32 95 33 L. e 51,3 -
» > . a 37 27 27 0,1 13.9 ) bis
H 25, V1IE » o5 95 30 39 9.5 13.7 37, 1.3
» » 15 230 33 20 . - 253
> » 20 A5 o0 G - 35,2
The average -for the humpbacked salmon SIS 2 2530 350 1.4 4.4 126 4. 1 it
The average for the masoun salmon 10.6.37.1 215 20,2 3.6 10.3 10.1 50.5 po
K - the Tiobut tributary Pravaya, near the river mouth;
L - the Tiobut tridutary Stareya Utka: |
M - the Chipisn', L km from the river mouth;
N - the Chipian', 2 km below the mouth of the tributary Dal'nyeya.
For each place of analysis, the table gives the average figures based on 3 to 5 measurerents
taken in 1 to 3 spawning areas at each place in 1963 .
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