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SUGGESTED CHANGES 	by P. F. Elson 

Re: FRB translation #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 contained 
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'floating',' etc. 

Page 18, line 3 - For "soil" use "substrate." 

line 14 -  I suspect "mud" = "muddy." 

Page 19, line 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 
disconttnuee." 

Page 22, line 5 - "before" = "behind." 

2nd line from bottom - "restoratory" . "restoration." 
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Page 25, line 1 - "studzing." 

Page 28, 3rd line from bottom - "soil' = 'substrate." 
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The humpback salmon, the Siberian salmon and the 

masou salmon enter the nearly two hundred and fifty rivers 

e the Sakhalin region for spawning. The nunber of offsprinpzs 

of those fishes is determined by the size of the spawning 

schools, emoryo-larval development, and the life of the young. 

In addition, the conditions indispensible to the fresh-water 

phase of life often appear to be disturbed, undoubtedly influ-

encing the survival of the salmon in its early ontogonetic 

stage and, in the end, the effectiveness of the natural re-

production (Somko, 1954, Krogius and Krokhin, 1956). Timber 

felling and floating, carried out in the past, on the rivers 

of Sakhalin, emerges as one of the main causes giving rise 

to the worsening of conditions for natural reproduction. 
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'.L'he direct efi.ect of timber floating amounts to the 

folloing. Accumulated in oustructive booms of the lower 

reaehes of the rivers or large tributaries, the.timuer often 

fills the entire river-bed from top to bottom. Under su_h 

conditions the passage by the fish to the spawning grounds 

is often impaired if not made impossible. beparate, sig-

nificant timber accumulations were often observed even &long 

the river stretches. Jiuring the timber-floating periods, 

'dams spanning the entire rivers were used to raise the v,:ter 

level. In the floataule rivers of Skhalin such  dams  cut off 

parts of the spawning areas. liuring the fall timber floating, 

the logs ploughed over the river groundsdestroying the spawn-

ing mounds of the salmon. In every floataule river, some 25 

to 40 7  of the unflotea tiMber is left in the river over the 

winter'. In the spring when the ice breaks and the-water level 

rises the timuer continues.to move. In this irinner, regf , rd-

less of the estblished schedules for .timber-dloating works, 

floating in actual fact continued from spring to fll. 

;it/ring the winter months, in preparation for floating, the 

timber was amassed at short distances from the felling sites. 

Transporting the . timber in the mountainous regions is often 

only possible along the tributaries. In such cases the ice 

and the spawning mounds are destroyed by the caterpillar 

tractors. It appears that the ground vibrations due to the 



tractors in operation adversely affect the embryonic develop-

ment of the roc even when located out of the way of the work 

routes. 

'12he subsement, or residual effect of the timber-

floatinp; oDerations consists mainly of (1) impairment of pass-

age by the fish to their spawning grounds, (2) contamination 

of the spawning grounds by the decaying timber 'residues and 	p..134 

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

change of the chemical composition of the water. The rivers 

used for timber-floating, gradually loose their significance 

in reproduction of salmon; this in tUrn may nppear te be the 

• reason for the reduced catch in the regions of Sakhalin, coin-

ciding with intensified cutting and floating of timber. It 

should  oc  noted that, in the last decade there has peen a 

decrease in the off-shore salmon catch in all regions of the 

Par iast. The decrease is explained ey other reasens,how- . 

 ever. Off the western shore of Kamchatka, for example, the 

catch has dropped by 10 to 20 fold, even though timper-

floating in those regions was  not extensive. However, in all 

floataole, spawning rivers the salmon population has dropped 

several-fold in comparison with the nonfloatable spawning 

rivers. 
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In accordance with the resolution, by the soviet 

Linistry RJ1', on the regulation of timber cutting and 

loz. .(74ing in the i_lkhalin region, a gradual exclusion of the 

spawning rivers from the logging operations began in the 

year 1960. .bsy the year 1965, timber floating ceasea in 

nearly all rivers. Leaving temporarily the question of 

hydrological changes due to the reduction of forest area in 

the river basins, it was necessary to establish the residual 

effects of timber floating, and to cultivate land-reclama-

tion measures which would lead to the re-establishment of 

the original Quality of the formerly floatable spawning 

rivers. With this aim, in ilagast of 1963, we carried out 

research work in the upper reaches of the river Lyutoga 

( Aniv ,3ay ), where, in the course of many years, timber 

floating was carried out. u!he various tributaries of the 

river were used, to varying degrees, for timber floating 

and through their example it was possible to trace ail 

changes due to short-term and long-term timber floating. 

In 1961, at the river-head of Lyutoga the final logging 

operations were carried out, and a year before that, an 

expedition by the Glavsakhalinrybvod, having explored the 

Lyutoga, noted n very low quality of the spawning grounds' 

in the majority of the triuutaries. In addition to the main 

rivor-bed of the Lyutoga, twenty-two tributaries haruour-

ini; the spawning grounds of the humpbacked and mas ou 



salmon, were investigated from their sources down to the 

settlement of Chaplanovo. The  qualitative  characteristics 

of the tributaries and the spawning grounds, prefered oy 

the.fish, were studied during the spawning period of the 

species. To this end, the following were determined: the 

overall number of spawning fish in each tributary, the 

density with which the spawning grounds were filled, the 

quality of Ghe soil, the speed of. the current, the depth of 

the river, the temperature of the water and the amount of 

dissolved cczygen in the water. In order to study the res-

idual effects of logging operations, comparisons of the one-

time-floatable and non-floataule trioutaries 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 

rethods of Alekin, 1948, and Polyakov, 1950, and the frac-

tional distribution of the soil, according to the method 

of b.G. Sarkisyan and A.G. Klimovoi, 1955. The area of the 

spawning grounds was determined on the basis of consider-

:Ition of the surface area of the river, ouality of the soil 

and the speed of the current. The quantity of spawning 

fish and spawning mounds and the population density of the 

grounds were estaolished during a walking tour of alltrib-

utaries. 
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The distribution of salmon among the spawnin L: areas 

is connected with the general physical and hydrological 

nature of the spawning river. To this point  of the  inves-

tigation we attached a great deal Of significance, never-

teless, in the present work, we are able to present only 

briefly the characteristics of the main river-bed and its 

two largest tributaries; Tiobut and Uhipian?. bo far as 

the smaller tributaries are concerned, including the trip-

utaries of second, third and higher orders, floatable and 

non-floatable, we consider it sufficient to examine them 

by comparing the oualities of their spawning grounds and 

their Ir‘›rdrological conditions. 

The Lyutoga xiver from its sources to the Chaplanovo 	p. 135 -  
sety,lement 

Originating as narrow mountain streams, the 

Lyutoga xiver gradually widens; its debth increases ana 

its flow becomes calm. In different  sections  of the river 

pepbles ana couule-stone prevail; in places there is ex-

tensive silt deposits. A significant area consists of ex-

posed rock types. ln the regions petween the sources of 

the  Lyutoga and the mouth of the trioutary Lipovka only 

the masou salmon spawns. Iselow this tributary, the 



humpbacked salmon is also found and is dominant in the 

spawning grounds of the region near the Splavnyi sottie- 

men. ,3elow that the masou salmon does not spawn. 

The spawning area is not evenly distributed: from 

the sources to the mouth of the Lipovka 1.1.ver the spawning 

grounds amount to no more than 51  of the river area, to the 

confluence of the  tributary ■retvistyl, 40;», to the 

splavnyi settlement, and to tile Chaplanovo settlement, not 

more than 257., the total spawning area is 189,000 square 

metres. 

In 1965 the masou salmon ended its spawning season 

at the end of August while the humpbacked salmon continued 

to spawn throughout the entire river. -  15etween the sources 

of the Lyutoga and the settlement of Pyatirechte . we observed 

6180 slpawning masou salmon and 89570 humpbacked salmon. 

Since the time of our inspection, in addition to the 

spawning fish,.we observed spawning mounds; we associated 

each of the mounds with a pair of fish. The spawning grounds 

were unevenly populated. The average population density 

was ap'proximately eaual to 0.5 fish per square metre, how-

ever, in different parts of the river, population densities 

of 0.1 to 5 fish per square metre of spawning area were 

found. 
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'rho part of the Lyutoga River studied by us, has 

a numoer of triuutares which are of extreme significance 

to spwning. More than 31,000 humpbacked salmon and 

18,300 masou salmon were noted in these tributaries. 

rhe tributary Tiobut  

rhe trioutary originates from two sources which 

come into confluence after  e distance of 3 miles. .1.11.e 

river-bed in the upper reaches is narrow, full of rapids, 

and has a steep gradient. riobut is a very deep tributary. 

.2he average current speea is between 70 and 80 centimetres 

per 'second.  The  river ground is basically made up of 

large pebbles, cobole-stone and broken rocks. in many 

. -parts, boulders prevail. Over  a large stretch of the river, 

the floor of the river is covered with exposed rock types. 

3etween the river sources and the point of confluence with 

the Vishneva River, the exposed rock represents 1 07. of the 

,river floor, below the mouth of uhe Vishneva River, up to 

407e and near the settlement of. Chistovodnyi, up to 707.. 

In the part of the riouut River between the Chistovoanyi 

and Chaplanovo settlements, the exposed rock types make 

up about one half of the river-bed area. 

'rhe amount of spawning area varies along the 
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river: between the sources and the tributfiry Pravyi, the 

spawning area covers 1 0 ei. of the river-ued area, farther to-

wards the Komsomoltskogo settlement, it covers 307. of the 

river-bed area. rarther down along the river stream the 

spawning areas decrease: between the mouths of the 

vishneva and Ozhedaevka  divers  it is 2 07. of the river-bed 

area; between the Ohistovodnogo and uhaplanovo settle-

ments, 157. . The total spawning area of the Tiobut 

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

In the Tiouut Id.ver, spawning is aone mainly by the 

mason salmon  and  to a lesser extent by the humpbacked 

salmon. In the spawning grounds of the main river-ued of 

the Tiobut we noted 35,100 masou salmon and 13,500 hump-

backed salmon. The spawning grounds of the two - species 

were noticably separated along the parts of the  river. 

Jetween the river sources and a point just above the con-

fluence point of the Vishneva  hiver, the spawning grounds 

were those of the maseu salmon; below that, both the 

masou and the humpbacked salmon spawning grounds- were 

observed, although, the masou outnumbered the humpbacked 

salmon by nearly four-to-one. Iluove the Ohistovodnog: o 

settlement spawning by the masou salmon is rare, and in 

the section of the river, between the Ozhidaevka lUver 
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and the Chaplanovo settlement, only the humpuacked salmon 

spawns. In those p ,irts of the river in which the spawn-

ing grounds of both the masou and the humpbacked salmon 

were present at the same time, the grounds of each species 

WO2e clearly separated, and distinguished by the nature of 

the soil, the depth of the river and the speed of the 

current. 

The Tiobut River has many tributaries of various 

sizes. Some of these tributaries, in turn, have tributar-

ies of their own. 8pawning of the salrnen was ouserved in 

all these areas. The spawning kirea of the Tiobut trioutar-

ies was equal to 74, 000  square metres. 	uring the salmon 

spawning period we ouserved 41,700 spawning masou and 7,800 

humpuacks. 

Thus, together with its triuutaries the Tiouut River 

contains 174,000 square metres of spawning  grounds in which, 

in 19b3, 7o800 mason salmon and 21,300 humpbacked salmon 

took part in spawning. 

The tributary Chiuianî  

The tributary originates from three source streams, 

.each aoout 1 metre wide. The depth of the river along the 

entire length varies greatly. Its flow is more calm than 
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that of the TioJat or that of the upper reaches. of the 

Lyutoa. In the different parts of the river the average 

range of current speed  variation  is 30 to .50 centimetres 

per second. The river ground consists primarily of large 

and small peoules; in some areas  coule-stone predominates. 

impck types that cover the river uoteom, are only found in 

isolnted arecs. 

in the Chipian, spawning is done primarily uy the 

humpuacked salmon. Spawning grounds are numerous :411d: of 

good qualitj, but unevenly distriputed through the river: 

from the sources  to the triuutarY vyruuke the spawning 

grounds cover 30'io of the river-ued; down to the trioutilry 

Daltnyaya they cover 201  of the river-Jed, and farther be-

low, a large part of the river-bed serves as spawning 

grounds for the hunpuacked salon and broken only oy  lits  

and shallow waters. The total spawning area is rc,000 

suare metres. 

.J2he Chipianr was aDpreciaoly oetter filled with 

fish than the other trioutaries. During the spawning 

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

metre of spawning  ares. In the uprer roaches of the river 

the population was less dense in comparison with the 
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Population densities of the middle and lower parts of the 

river. ..ehe main river-bed of the Chipirin?, excluding the 

trioutnries, was visited by 144 9 000 humpbacks and 770 

masou for spawning purposes. A small number of humpbacks 

and nearly all of the masou salmon spawned in the tribu-

taries of the Chipian. 

In the Chipianî trioutaries, a7,400  squ a re  metres 

of spawning grounds were noted. On these grounds spawning 

w::Ls carried out uy 23,.500 humpoacks and more than 23,200 

masou salmon. Consequently, the spawning area of the 

Chipian ,  and its tributaries totalled 102,400 square metres. 

107,500 humpuacks and about 24,000 masou salmon carried out 

spawning there. 

A more detailed study of the spqwning grounds was 

carriea out in the upper reaches of the Lyutoga River and 

its trioutaries Tiobut and Chipiant ( see table 1 ). This 

study permitted us to observe certain regularities. The 

spawning mounds of the humuoacked and masou salmon, in the 

main river-bed of the Lyutoga, were predominantly pebble. 

..Che speed of the current during the construction of the 

mounds  varice oetween 38 and 68 centimetres per secOnd; 

the depth varied between g and 30 centimetres. A rela-

tively low water temperature and the high current speeds 
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made rossiDle a high content of dissolved oxygen in the water: 

10.3 to 11.0 milligrams per litre. 

As in the main river-bed of the Lyutoga, the make-up of 

the spawning mounds in the TiDout was predominantly peuples of 

r different Si2OS. The carrent  speed in the spawning grounds 

varied petween 3b.7 and 79.8 centimetres.per second. The depth 

'over the mounds.varied between 8 and 24 centimetres. The 

wnter te!riperature on the grounds ranged from 9.0 to 13.0 

degrees C and the dissolved oxygen content, 9.3 to 11.4 milli-

srams per litre. 

The spawning  grounds of the humpbacked salmon in the 

Chipian? River, in comparison to those descriDed aDoVe,  are 

 cnarn.cterized Dy a lower speed of the current, lower content 

• of dissolved oxygen  and  ,,. nigher water temperature at the 

time of spawning see Table 1) ,  

having completed the study of the fractional comp-

osition of the soil making UD the spawning mounds, and the 

conditions prevailing over the spawning grounds, we could 

charncterize the spawning grounds of the two species more 

exactly. The spawning grounds of Doth the masou and the 

humbacked salmon are characterized Dy the determining 

conditions, specific. to each species. The mnsou spawn-

ing mounds, located in the upper reaches of the river 
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and tributries, include nenrly twice as mach of the coarse 

fractions of the soil, and one third less gravel and sand. 

The higher oxyuen content in the waters of the masou spawn-

ing grounds is explained by the higher  carrent  speeds and 

the lower water temperatures than those found in the  spawn-

ing  grounds of the humpbacked salmon. The depth  au ove the 

spawning mounds of the masou salmon is also, on the average, 

one third less than that over the nesting mounds of the 

humpbacks (Table 1). 

As a result of the work, it is estaulished that in 

the upper reaches of the Lyutoga, between the sources and 

the Chaplanovo settlement, including the trioutaries Tiobut 

and Uhipiant, there are 465,400  square  metres of spawning 

grounds. 	everal small tributaries were not investigated 

but their spawning area will be.a little more closely indi-

cated. In'the investigate°. parts 438,000 salmon in all 

were noted.-  Of these nearly 123,400 were masou salmon and 

314,600, humpoacked salmon. Uomparing the spawning area and 

the number of salmon that suawned, we see that every square 

metre of spawning grounds was visited by just under one 

fish,that is, the grounds were incompletely filled, regard-

less of the fact that in 1963 the spawning river was more 

aoundant than in the previous years. The spawning grounds 

of the Uhipiant itiver were filled better than those in the 
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main river-ued of the Lyutop:a or the tributary Tiobut. 

The :_ffects of rloating  

After studing the spawning grounds, and determining 

the degree to which the grounds were filled with sulmon, we 

could turn to a comparative a.rrIlysis of the one-time-float-

able and the non-zfloatable tributaries. Likewise, we could 

study the effects of the wood remains and the floating dams 

on .  the salmon. During the study of the tributaries used by 

the salmon, some partly demolished dams used in floating 

work were discovered. dome of them, under low-water con-

ditions, could hinder the passage of the salmon to uhe upper 

parts of the spawning grounds. Upstream from these dams, 

the spawning grounds of the masou salmon were frequently 

found. Jinring .the period-of our observation,the spawning 

process of the masou sal.non went on above many such dams. 

The mason salmon proceeding.upstresm to the wuper reaches 

of the rivers is more successful than the other salmons; 

it is more capsule of overcoming oustructions along the 

way. In the 'off-shore regions of the sea, •according to 

P./1. Beinina (1952), the masou salmon is the first to 

appear. Its spawning run in the rivers, during the periods 

of high water levels, is also early in combarison to that 

of the hurpbacked salmon. ror example, the masou salmon 
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enters the Lyutos. .Ldver at the beginning of May. These 

factors enable the masou to pass the dams. . -.E3 for the pass-

age of une humpbacked salmon, the undemolished dams can  lire-

sent a hinaerance. 3esides the remaining dams in the form-

erly floatable tributaries, there were logs, half burried 

in snnd and  poile,  scattered in the various parts of uhe 

river. "'he last timber-floauing work in the upper re;:_ches 

of tne Lyutoga was done in 1961; many tributaries, however, 

were excluded from such work even earlier. diuring the in-

vestigation of the rivers in 1963, the spawning grounds 

of the masou ana the humobacked salmon were observed in 

both the formerly floEtaule ana non-floazable tributaries. 

.:selow,we wesent a comparison between several non-floatable 

and formerly floatable tributaries: 

1. 2kzytka  (.non-floataule).  rho speed of the current over 
the spawning grounas was 05.2 cm/ sec; silting up was 
negligible; the water was clear; the spawning grounds 
maue up 407 of the river area; on the average, 2.2 fish 
per seu&re metre participated in spawning; spwning took 
place for a distance of two kilometres from the river 
mouth; tile oxygen content in the water, on the 24th of 
iugust, was 10.1 milligrams per litre. 

_Lama Cormerly floatË..ule).  The speed of the current 
over the spawning grounds was 52.3 cm/sec; silting up of 
uhe sawning grounds wns negligible; the water wns clear; 
the spawning grounds made up 0(4.) of the ri ver area;- on the 
average, 1.7 fish per square metre uouk part in spawning. 

2. Vetvistaya (non-flotaole). 2he speed of uhe carrent  over 
une spawning grounds was )5„5 cm/sec.; the soil slightly 
silted up; clear water; the spawning grounds made up 8 0ri. 
of tao  river area; on the average 1.2 fish per square 
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metre took part in soawning. 

Lipovk2 (formerly floataule).  The speed of uhe current 
une spwnin‘g grounds IT:LS )7.1 CrisoC.; soil slight-

ly silted up: the water  vs  cler; the spawning area 
made up  • 0;:. of the riv ,,,Jr.area'; on the average 0.6 fish 
per seur:re metre took part in spawning. The masou salmon 
spawned up to  7  km from the mouth of the river. ,, eove 
that the spawnin grounds were cut off by the dams that 
were used in timuer-floating work. On the 22nd of August, 
the water on the spawning grounds contained 11.0 milli-
grams of oxygen per litre. 

3. Glukhaye (non-floatable).  The speed of the current over 
the spawning groundS was 49 cm/sec.; negligible silting 
np of the grounds; clear water; the spawning grounds 
made  up 5 07. of the river-bed area: on the average 0.1 
fisn per souare metre took part in spawning. 

2ereva1oc1naya  (formerly  floatable).  The carrent  speed 
over the spawning grounds was 43.3 cm/sec.; the soil  no t 
silted up; clear water; the spawning grounds made up 85 j. 
of the river area; on the average 3.0 fish  per  square 
metre took part in spmni4:g. 

4. Gorelaya (non-floatule).  The speed of the carrent  over 
the soawn'Lng grounds was a8.2 cmisec.; the soil heavily 
silted up; the water was light brown coloured; the spawn-
ing grounds made up no more than 	.of the river area. 
In the entire triuutary, 2,50 fish took part in spawning. 

Svetlaya (formerly floatable).  The speed of the  carrent 
 over  bue  spawning grounds was 60.0 cmisec.: silting up 

of the grounds was negligible; clear wdter; the spawn-
ing grounds made up b 5 / . of the river area; on the 
average 0.8 fisn per square metre took part in spawning; 
there were two partly demolished dams which dia not 
hinder passage of salmon. 

The pa_rallel comparison of the non-floatable and 

fermerly floatable tributaries does not show any differences 

so far as the more characteristic signs, present.in  the sp,..wn-

ing rivers, are concerned. The mean Current speed in the 

'formerly fleataule triuutaries vnried between 43.3 and u0.6 	. 
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centimetfos  per  second. Thst is,the latter included all the 

current speeds found in the spwning'grouns of the formerly 

floatuble rivers. The soil composition and the quality of 

the spawning grounds in the formerly floatable tributries 

did not differ from those of the non-floatable rivers. 

bilting up of the spawning grounds was negligible in all 

tributaries with the exception of the Gorelaya 'dyer in 

which timber-flo-!ting works were never carried on. The 

soil of the Gorelaya was heavily silted up, the current 

speed was relatively low and the colour of the water was à 

shade bety,een liht-brown and brown.....juch colour of water 

is not found• in soawning rivers (,niznetov, 1928). The 

tributary, in 'effect, was not visited oy the salnon. rhis 

is explained by the fact that the river, fed fro:M a mud 

source, has a gas composition, an active reaction medium, 

oxidizing agents, and other hydrochemical indices falling 

beyond the limits of adaptation of the salmon. The total 

spwning area, in both the floatable' and the non-floatable 

tributaries, varied between large limits and tans  likewise 

did not confirm the presence of the e ....pected changes 

arising from timber-floating works. The spawning area of 

a'river is determined by the nature of the soil, inclina-

tion of the river-bed, and the availability of forest in 

the river basin; that is, the spawning area is determined 
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oy those indices which essentially do not chan,e as c result 

of tmuer floating work:s. fhe size of the spawning area in 

a river, certainly does not present itself as a statistical 

quantity and often changes very significantly under the in- 

fluenve of the hydrological conditions. fhe latter conditions 

are aetermined ij:V the climatic factors which depend on the 

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

fhe quality of a spawning area is evaluatea on the 

oasis of fish population aensity. Ëor every square nietre of 

spu,wning area located in the non-floatabie tributaries we 

observea, on the avefage, 0.1 to 2.2 fish. In the formerly p.141 

floatable trioutaries we observed 0.1 to 3 fish per square 

metre. fherefore, the extent to which the spawning grounds 

in the formerly floatable rivers are filled by the fish also 

does  no; proviae a oasis for assuming unfavourable changes. 

A qualitative  comparison of the spawning rivers presently 

oeing used for floating operations and of the spawning 

rivers and tributaries that have been excluded from the 

floating operations several years  ego, showed significant 

differences oetween the two cases, in particular, with 

regard to the soil composition. So far us Ghe soil ' 

composition is concerned, there was no difference founa 

between the formerly floataule and the non-floataole rivers. 	 rb, 
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The reasons for this will become clear if we consider the 

hydrological conditions present in the rivers of Sakhalin. 

The width, uepth, the Speed of the carrent and the water 

drainage, vary greatly over the period of one year. The 

drainage  modulas for the Lyutoga River, as given by the 

bakhalin hydrometric service, for example, changes over 

the seasons by a factor of six. The water level changes 

due to the melting of the snow in the spring, and in the 

. fall, due to extensive sedimentation. During the high 

water level periods of the spring and fall, the speed of 

the carrent  sharply increases. The  carrent  then carries • 

silt, sand, leaves and in some places even pebble and 

cobble-stone. In the'formerly floatable rivers, the car-

rent in addition carries bark that settled to the river 

bottom, 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 timber and becomes 

equal in quality to the rivers that were never used for 

floating. A good example of this is the tributary chipianT 

of .the iyutoga River. In 1963, timber-floating works - 

were aiscontinued in the ChipianT. In 1961, an expedition 

inspected the Iyutoga and its tributary ChipianT and 
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reported unsatisfactory condition  of the  spawning  grounds. ' 

The total spawning area, as determined oy the expodition, 

was 60,000 square metros, 	•:oither spawning fish nor spaw- 

nina mounds were  round,  even though the salmon run up the 

river was comparatively good that year. In our investiga-

tion of the tributary Chipiant in 1963, we found the spaw-

ning grounds to be of very high auality and totaling 

102,400 square metres in area. The extent of silting of 

the grounds was low, while the bark and the wetted logs, 

present during the floating periods, wore not found. 

During the spawning period we observed 167,500 humpbacks 

and 24,000 masou salmon in spawning. l'he average popu-

lation density in the spawning grounds was approximately 

1.8 fish per square metre, Which is a good index for a 

spawning river. Similar examples are available in other 

tributaries. It Must be noted that the spawning run of 

the salmon in 1963 was more abundant than  in the  previous 

years, and therefore, a higher population density in the 

spawninz grounds was to be expected. However, the quality 

indices, not dependent on this fact, were incompara:bly 

higher for this river than in 1961. 

1 
Otchet po obslodovaniyu nerestovykh rek «Lnivskogo'raiona 
v 1961 goda ( An account of the 1961 inspection of the 
spawning‘ rivers of the Anivsk region). Lanuscript, archives 
of the ie.,khalinrybvod. 
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Our observations allow us to conclude that the 

spawninil: rivers are most adversely affected uy the float-

ing process itself, rather than by the after effects of 

the process. During the floating period, booms and timber 

conjestions forming before the booms Interfere with the 

passage of the salmon to their spawning grounds; the 

moving timûer frightens the fish and ploughs over their 

spawning nests; the sunken bark and silt cut down the 

water circulation over the spawning mounds. 

l'he booms and the dams remain to contribute to the 

after effects of the floating industry. The booms,loca-  J.  
ted in the lower reaches of the river, normally do not 

contribute to the impairment of passage to the spawning 

grounds by the salmon. The dams, however, can survive 

for several decades after the floating operations are dis-

continued. 	'or  example, in the upper reaches of the 

Yasnomorka iilver (western shore of the southern Sakhalin) 

there were two dams; one, permitted the masou salmon to 	p.142 

pass freely, the other, ûefore its demolition, impaired 

the passage of the salmon. Thus, the analysis of the 

material yields a basis to suppose that the restoratory 

work, on the rivers excluded from floating timber, needs 
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only to consist of the demolition of 000ms and dams. 

rollowing such action, a formerly floataulo river uecomes 

ecual in (juality to a non-floataule river after a period 

of two to three years, It must be pointed out at this time 

that a lowering in the forest reserve, duo to the felling 

operations in the river uasins, urings auout a change in the 

hydrological conditions quite independently of the floating 

works , rloating operations on the Lyutoa river have been 

carried on for seVeral decades. '12he  records of the Jal:halin 

forest research station show that at present only 33 to 407. 

of the tyutoga Idver system is covered with forest. of 

course, the forest is uest preserved in tac  u;Jper reaches 

of the river ana its  •rioutaries; as a result their optimum 

hydrological conditions and significance to spawning are 

little changed. .ehis is supported by our mec:surements of 

the current speed, water temperature and oxygen content, all 

of which are within the limits  of the optimum values. l'he 

better preservation of forest in the upper reaches of the 

Lyutogn was responsible for the preservation of the spawn- . 

tng area Semko, 1954 b). of the 873,100 square netres of 

the spawning grounds, observed in the Lyutoga liver 1  

'The report on the work done hy the Aniv 	1963. 
Manuscript, archives of the Sakhalinrybvod. 
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by the observrItion and control station of Lniv in 19b3, 

40,400 square metros, or !dore tiv-In one  half of the total, 

a2e located in the upper reaches of the river, ana the 

.upper tributries au ove the Uhaplanovo settlement. Unde.!: 

optimum spawning conditions, the spawning grounds of the 

upuer Lyutoga alone could accomodate close to a million 

fish Oi. uznetsov, 1928, Kaganovskii, 1949, Uemko, 1961). 

Ordinarily, however, this does not take place. *rho un-

desirable effects due to insufficient regulation of the 

salt-water salmon industry and the low population of the 

spawning grounds in the rivers of the south-western 

bakhalin can be explained simultaneously as follows, 

hydrological changes, following the cutting down of forest, 

show up most clearly in the lower reaches of the ri -vers. 

r or  example, the water temperature in the lower Lyutoga, 

during the spawning run'of the salmon, reaches 24 to 2b 

degrees U; such temperatures are in axcess of the optimum 

value Levanidov, 19.54). bmall vessels enter the lower 

Lyutoga River generating noise and to some degree 

polluting the water with oil. It is known that the 'Pacific 

salmon are very sensitive even to a low level of water 

pollution b7 foreign chemical matter. Consemently, the 

seemingly insignifiCant pollution of the .Lower Lyutoga 

hinders the entrance of the salmon into the river. 
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In studing Gilt; necessary trena of work, leading 

to the re-establishment of the previously floatable rivers, 

it is uroper to touch upon the subject of restoration of 

all rivers in general. li;ach year, more resources are being 

spen .-, by the z:akhalinrybvod on restoration of the spawn-

ing rivers. In 19b0, for exam.ple, 2,471,000 ruules were 

spent for this puroose. r:estoration work mainly consists 

of clearing the river-beds of obstructions ana fallen trees. 

Ll_ch works are labour-consuming. A lack of near-by reeds 

makes it aifficult ana often impossible to apbly technology. 

Èurthermore, the importance of such activity to the im-

provement of the qunlity of the spawning rivers appears 

to be questionable. Observations have shown that natural 	p.143 

oustructions impassable to salmon do not exist and there- 

fore thure is no requirement to clear them. 1.12he fallen 

trees and bending of the river-ued even have favourable 

significance to the preservation of the spawning river 

quality. For example, during the spawning run, the 

salmon make a stand over shaaowed by snngs ana fallen 

trees. During the hieh water level seasons, obstructions, 

fallen trees, river bends ana uneven river bottoms smooth 

out the action of the flood, reducing the speed of the 

current. 
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fls a robult, unc fine components of the soil, which some-

tines 'Ili up  no  spawning grounds, are, to a significant 

ccree, Drevent;ed _Lrom arifting. In the relatively low 

,J;;e1-  DeriOas of the winter, such obstructions serve as 

da.ms in triL: various parts of &he river, raising 

the wacer level in une spawning grouncis ana imprOving the 

circuli*,tion of water over  ti spawning mounds. The restor-

ation works must  ce  aimed, first of ail, at .the removal of 

those obstructions which cannot  ce  overcome py the salmon on — 

tac  way to tne spawning grounds. Êor example, river mouths, 

of some sp:.wning rivers, are often filled_ up oy sand ana 

peoule; even though the water seeps through, penetration 

by  tue  fish is not possible. Many soawning rivers contain 

waterfalls impassible by the fish. We know of eleven such 

waterflls in tne rivers of.âakhalin. lt .was estimated 

thrt the waterfalls cut off 500,CM0 sauare metres of 

spawning area.. Any possibility of some.sort.of imorove-

ment of the quality of the spawning grounds at this time 

seems unlikely. only the necessity to implement the 

measures, proposed oy certain observers Ulikoliskii, 15)54; 

.Lrogius and Z.rokhin, 19)4, 	 i9j9), to prevent: 

the drying up  nd freezing up of the spawning mounds, nas 

'no opposition. 	xcluding the technical difficulties, all 
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of which are surmountable, there remains the unresolved 

queL;tion of the Jim that the works for improvement of the 

spawning grounds should tr_..ke. ror example, spuwninrz Erounas, 

which by the criteria known to us, are coud l in quality are 

not equ,:.11y visited by the fish. 'rhe same types of salmon, 

rising upstream during a spawning run, often brefer . differ-

ent parts of a river even when the parts are of different 

hydrological make-ub. LI. r.u2netsov, 1928, id.S. Semko, 

1939, «A.G. .Laganovskii and other researchers indicate that 

the  distribution of salmon among the spawning grounds 

depends also on the Quantity of the fish coming in for 

spawning. '.che choice of the spawning ground, as we have 

repeatedly pointed out, is determined, for G ne  most part, 

oy the time of entrance into the river, by the maturity of 

tne reproductive products and by the general physiological 

conditjuJ of the fish. I'herefore, before carrying out an,-  

kind or ivork directly on the spawning grounds ;  it is nec- .  

essary to study more deeply the principles conform.ing with 

the natural reproduction or salmon. 

1.he work carrieu out on the lyntoga hiver  allows us 

to state the following basic conclusions. 
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1. In using a river for floating of timber, the great-

est harm to the reproduction of salmon is done by the float-- 

ins rrocess itself. The subsequent effects of floating are 

not of  permanent 'nature. In two to three years after dis-

continuing the timber-floating works in a river, the spawn-

ing rivers clear themselves of remnants of timber, bark and 

silt. .1ollowing this period, the formerly floatable rivers 

become equivalent to the non-floatable rivers with respect 

to tne Quality of the soil, the area condition of the spawn-

in(z grounds ana -chu distribution and concentration of the 

salmon in the various parts of uhe spawning grounds. 

2. iifter discontinuing the timber-floating oPeriltions 

in a river, the restorative ,  works should consist of the 

removal of those mechanical obstructions which lie in the 

way Of the salmon ana represent insurmountable barriers to 

the salmon, namely the dams, booms etc. • 

3. In the upper reaches of the Lyutoga idver ana its 

tributaries there are 465,400 square metres of spFiwning 

grounds of the humpbacked ana 71asou salnion.  The  study of 

the soil composition and conditions on the spawning grounds 

id -yes the necessary materiFil to characterize the spawning 

places of the masou and humpbacked salmon. 

p.144 



... Table 1. The spawning.groun-ls characteristics  of' the ea'sou and the humpbacked salmon in the 

	

Lyutoga River and some of its tributaries.* 	 » 	- 

Soil composition, 
-Sand  Pebble 	ICobble-stone 	0, 	, 

Date 	Fish type and 	 _ _ _ _ 

	

1.5 	-,10 1 102-4, 1  over 	mg/I — 
gravel cm 	cm  1 cm  i Do cm 

21 III 	humpback 	10 . 55 	32 	3 	 10.3 	13.0 	53,7 	I 1 

B '• 	23,. VIII 	 57 	 --- 	 - - 	 — 	 -- 	 - - 	 10.7 	10.9 	. 00.0 	̀'' -1 

	

C 	 ,. 	22. VIII 	masou 	10 	30 	20 	20 	20 	11,0 	12,2 	611,5 	JD 
..• 	 b 	 › 	 • 	 5 	50 	15 	30 	-- 	-- 	- 	51,3 	- - 

	

. 	 . 

D 18. VIII 	. 2, 	• 	10 	-10 	20 	25 	r- a 	 -- 	 : 9,4 	58,1 	1.5 

E › 	 » 	15 ' 	35 	30 	20 	-- 10,1 	9,0 	60.0 	13 
. 	 . 	, 

F 	 19.  VIII 	 » 	 -- 	-- 	-- 	_I. 	-- 	10.`i 	11,5 	- 	60,8 	17 
-- 	 — 	 -- 	 -- 	 -- 	 --- 	 -- 	 79,8 	16 

G 15. VIII 	humpback 	20 	50 	20 	• JO 	-- 	9,3 	. 10,8 ' 	65,2 	20 
, 

H 15. VIII 	humpback 	15 	GO 	20 	5 	-- 	-- 	13,8 	51.3 
» 	 » 	 10 	65 	20 	5 	 57,1 	-- 

I  - 	 17. VIII 	masou 	 0,0 	10,7 	 8 

• j 	 17. VIII 	 15 	35 	25 	25 	-- 	 10,2 	- 51,1 	13 
10 	40 	20 	'30 	-- 	 -52.8 

• . 	10 	30 	20 	40 	- 	 ---• 	5 ,1,4 

A - the Lyutoga, 0.5 km above the mouth of the Lipovka River; 
B - the Lyutdga, in the region of the Splavno settlement; 
C - near the mouth  of the LiPovka River, a tributary of the Lyutoza; 
D - the Tiobut, above» the tributary Pravyi; 
E' - the Tiobut, above the mouth of the tributary Vishnevaya; 
F the Tiobut, 5 km below-  the Vishnevaya River mouth; 
G - .5 k'n from the mouth of the Tiobut tributary Ozhidaevka; 
H - 1.5 km from the mouth of the Ozhidaevka; 
T - the upper reaches of the Tiobut tributary Vishnevaya; 
J - the Vishnevaya, 0.5 km above the Poslushnaya River. 

Place of 
analysis 

`C 

Current; Depth 
speed over 

mounds 
cm/sec, cm 

• I 
• fs.) 



. Place of 
analysis Date Sand 

and 
0-ravel 

_Pebble 
1-5 	510 
cm  J C1T1 

Cobble-stone 
10-20 	over 

20cm 

Temp. 
"C mg/1 

Fish type 

, 

Table I (continued) 

CurreA Dept'r, 
speed 	ov -r,  1 ma.,-- cm/seq - -- - 

» 	 7,2 	US.? 	'5 

20. V II I 	humpback 	15 	no - 2 7 	 5 	10,1 	12,5 	37,7 	13 
17 	30 	20 . 30 	 - -  

21. VIII 	 8 	:32 - 35 	. - 	 -- 	51,3 	• 
• 	5 	37 

	

27 	- - 	5,1 	13.5 	-18.0 	1G 

25. V111 	 25 	30 	SO 

	

13.7 	37.: 	1-3 
30 	:33 . 	. 	 _ 

20 	45 

	

(j 	 35.2 

The average-for the humpbacked salmon . 	• 15.G A2.2 25,3  35.1 LM 

The average for the masou salmon 	 MG 37A 21.5 2";,2 
11.!. ) 	1:2j; 	, 1 0. 1 
10.3 	10.1 	55.5 	12 

K - the Tiobut tributary Pravaya, near the river mouth; 
L - the Tiobut tributary Staraya Utka; 
M - the Chipian', 4 km from the river meuth; 
N - the Chipian', 2 km below the mouth of the tributary Dal'nyaya. 

*For each place of analysis, the table gives the averaze figures based on 3 to 5 measurements 
taken in 1 to 3 spawning areas at each place in 1963 
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.so.L.oushi i sim:‘) (ree,LID.Lritios of devolopdienb of the  suer 

hunpouckod  and 2,..3sou suinion). Ti . sovesnch. 
losos kh-va vy.p. 4, 21.: Lpuulisnea works 

on the salnon industry of the bar-I.ast, 4-th edition, triL. 
Academy of Sciences, u0SR). 


