NPAFC
Doc. 672
Rev.

First Experiencein Estimating Returns of the Thermally Marked Pink Salmon at
Sakhalin Hatcheries

by

M.V. Sdinaand L.D. Khorevin

Sakhdin Research Indtitute of Fisheries and Oceanography
196, Komsomolskaya St., Y uzhno- Sakhalinsk, 693023, Russa

Submitted to the
NORTH PACIFIC ANADROMOUSFISH COMMISSION

by the
Russian Federation

March 2003

THISPAPER MAY BE CITED IN THE FOLLOWING MANNER:
Sdina, M.V., and L.D.. Khorevin. 2003. First experience in estimating returns of the thermally
marked pink sdmon a Sakhdin hatcheries. (NPAFC Doc. 672). 11 p. Sakhdin Research

Ingtitute of Fisheries and Oceanography, 196, Komsomolskaya ., Yuzhno-Sakhalinsk, 693023,
Russia. E-mail: sdina@sakhniro.ru




Abstract
For the firg time the themd making of sdmon otoliths has been conducted a Sakhdin
hatcheries, Hatchery fish were identified from caiches and a proportion of these fish among samon
gpproaching southeastern Sakhdin was determined. Data on retuns of marked fish being released from
Bereznyakovsky Hatchery were obtained.

Introduction

At present, a tota of 24 samon hatcheries are operating in Sakhalin region. Annud juvenile release
from Sakhadin hatcheries exceeds 0.6 hillion fish. Pink samon comprise more than a hdf of released
juveniles.

A mass project on marking production has dready been redized in the hisory of Sakhdin samon
fish culture. During 1973-1984, SakhNIRO and Sakhalirybvod enterprises had conducted a mass marking
of hachery pink juveniles by the amputation of some fins and counting of fish returns. Over 9 million
juvenile pink samon were marked a 10 hatcheries of Sakhdin and Kuril idands. The works were resulted
only in suggesion of tempora standard coefficients of fish returns: for southeastern Sakhdin haicheries —
1.3%, AnivaBay hatcheries — 0.6%, and Iturup Idand hatcheries — 1.4%.

A mehod of themad making sdmon embryos and larvae, which dlows polyvariant marking
practicdly dl fish culture production without making any mechanica injuries, is very avalable (Munk et
a., 1993). This method congsts of periodic increase-decrease in temperature of water fed into incubators or
nurseries, under which the well-recognized marks like rather distinct concentric rings are being formed on
otoliths. Russan researches (Akinicheva, Rogatnykh, 1996, 1999; Akinicheva, 2001, Rogatnykh et 4d.,
2002) dso have experimentad buildups in this trend. In this paper we show the firgt results of pink samon
marking & Sakhdin hatcheries.

Material and methods

In 1999, an experimentd marking of pink sdmon embryos from the production parties usng the
thermal method was conducted at Anivsky, Bereznyakovsky, and Lesnoy hatcheries of Sakhdinrybvod.
Hatchery juvenile pink sdmon were marked in two ways. thermd and “dry”. The fird way had two modes:
a temperature increase and decrease for water washing eggs in relation to the background temperature
(Munk et d., 1993). The second way consisted of temporary drying eggs and their keeping during this
period in humid conditions under the change in air temperature (Akinicheva, Rogatnykh, 1996).

At Bereznyakovsky Hatchery the marking of hatchery juvenile pink salmon has been executed in two
ways. A totd of 1,223 million eggs were marked by a “dry” method; a mark design contained 3 (first
block) + 1 (second block) lines (Table 1). The therma marking a this Hatchery has been conducted in two



variants. The first variant was conducted for 12,737 million eggs under the 35 °C increase in water
temperature, a mark desgn conssted of three lines. The second vaiant of the thermd marking was
conducted for 2,260 million fry under the 3.0 °C increase in water temperature; a mark design consisted of
two lines.

The therma marking at Lesnoy Hatchery has been conducted by two blocks. The first block consisted
of three rings on otaliths, the second block included two rings. The “dry” marking has been conducted at
Anivsky Hatchery. The obtained mark design conssted of 3 + 3 rings.

Otoliths were taken from pink samon spawners sampled on the southeastern Sakhdin coast and rivers
where hatcheries were located (Fig. 1). A total of 2,154 thousand otolith pairs were collected, and 1,795
were examined. Of them, 1,416 thousand otolith pairs were collected a hatcheries and base rivers of
hatcheries, 379 otolith pairs were collected a the coastd fishery dtes of the southeastern Sakhdin (Table
2). A pat of otaliths were not examined due to the fail in polishing their cores while processng.

On otdliths from the Lesnoy Hachey samples the themd maks of the fird block done
andogoudy with the fird variant of thermad making a Bereznyakovsky Hatchery (3 lines) were reed;
rings of the second block (2 lines) were not found (Fig. 2 ©. On these otoliths the second block run into a
generd “desgn® of the otalith. At Anivsky Hachery, only the experimentd “dry” marking has been
caried out; mark design on the otoliths of juveniles gppeared to be indistinct. No marks were found at adult
pink sdlmon. A tota number of the marked fish was caculated based on the extrgpolation of their
frequency proportion from samples per caiches (pink samon numbers) from the coastd zone, hatchery
weirs, and a number of spawners entered for spawning.

Results and discussion

The reaults of analyss of the pink sdmon spawners otolith structure have shown that the mark put by
the theemal method a Bereznyakovsky Hatchery is quite recognizeble (Fig. 2. A,B). From samples we
have found only marks with three lines, that is marks beng put on 12,7 million fry. No marks with two
lines on otoliths occurred in samples. An indgnificant number of fish marked by the “dry” mehod a
Bereznyakovsky Hachery and a qudity of marking did not dlow conducting effective works on their
identification in spawner returns.

Specimens with marks of Bereznyakovsky Hatchery were found from samples in the coastd zone from
Naba River to Bakhura River (Table 2). According to the proportion of marked fish from samples, a
number of the marked fish captured in the coastd zone near the Naba River was estimated as 404,2
thousand individuds, in the south of Starodubsky fishery dte — 148,1 thousand individuas, and near the
Bakhura River — 173,61thousand individuds. A totd number of the marked fish from the coasta catch



condtituted 725,9 thousand fish (Table 3). This makes up 3.44 % of the number of released marked
juveniles.

The number of samples collected in the Naba River basn is much grester, that let us to andyze
meterias with the greater probability of obtaining the adequate conclusions.

A totd of 0,081 million pink sdmon spawners have been caught at the wer of Sokolovsky and
Bereznyakovsky hacheries. By August 20 the catch condituted 1,420 thousand fish. At the 19.74%
frequency of marked fish, their total number was 0,28 thousand ind. A total of 25,338 thousand fish were
captured in the third 10-day of August; a proportion of marked specimens congtituted 17.30% (4,383
thousand ind.). The highest percentage of marked fish was recorded from caiches in the firs 10-day of
September — 30.88% of ther total catch (54,438 thousand ind.); marked specimens condtituted 19,529
thousand ind. Thus, a return of marked fish to the hatchery weir accounted for 24,192 thousand specimens,
aproportion of hatchery fish increased by the end of spawning run (Fig. 3).

A percentage of marked fish entering the Naba River spawning grounds was 3.11%, that let us to
esimate a total number of marked fish as 32,033 thousand ind. A totd return of the marked pink samon to
Bereznyakovsky Hatchery condituted 782,12 thousand fish. Teking into account that the number of
released marked pink salmon was 12,737 million ind., a coefficient of return congtituted 6.14% (Table 4).

A full identification of the Lesnoy Hatchery marks gppeared to be impossble. Nevertheless, we think
that the major marked specimens found in the region with marks of the first block is related to fish marked
a Lesnoy Hatchery.

Under the ggnificant pink sdmon capture, no marked fish have been found in Mordvinov Bay, tha,
evidently, is caused by a sndl number of marked specimens (1,2 million ind.). In Ochepukha River in
samples the marked fish were not found (Table 2). A specid interest is pad to the finding of marked fish in
Bakhura River, because marking in a “dry” way has not been resulted, and it is not possble to identify fish
as being marked a Bereznyakovsky or Lesnoy hatcheries. Undoubtedly, the limited scope of marking does
not dlow esimaing pink samon return coefficients to Lesnoy Hatchery. This is completdly reated to the
research results at Anivsky Hatchery, where marked specimens have not been found at all.

Concluson
A mark put by the thermad method at Bereznyakovsky Hatchery was ascertained to be recognizable.
As for fish marked at Lesnoy Hatchery, only marks from the first block (3 lines) have been read on otaliths.
The rings from the second block (2 lines) were not found. In this case, the second block of the mark runs
into a generd “desgn” of the otalith. Thus, the results of marking let us to edimate the return coefficients
only for Bereznyakovsky Hatchery.



The conducted works resulted in the data on returns of marked fish released from Bereznyakovsky
Hatchery. A coefficient of pink sdlmon returns constituted 6.14%.

The obtained materids have, undoubtedly, a preiminary character, because they are just the first
experience in determining therma marks put on the pink sdlmon embryo otoliths. But even in this case, the
data on changesbility of the marked fish frequency near the haichery weirs are of great interest. Evidently,
we may condant the latter terms of the marked fish run in redion to the unmarked ones. Further
investigations will dlow a more detal congderation of this aspect of the joint reproduction (wild and
atificad) and others.
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Releases of fry pink saimon marked by therma and “dry” methods at Sakhdin hatcheriesin 1999

Table1

Method Mode of marking
Fry releases, Code of of
Name of hatchery Location of fry rlease | Date of marking|  millionind. mark, RBr | marking
(3X) 24H :24C
Naiba River (Okhotsk Sea) | 9-14.11.99 1(1.3) |.+357?
Bereznyakovsky 12,737
(2x) 12D : 36W, (1) 12D :60 W,
Naiba River (Okhotsk Seg) | 10-18.11.99 " dry" (1) 24D
Bereznyakovsky 1,223 1(1.3+2.1)
(2X) 24H : 24?2
20-23.12.99 2(1.2) |.+3.07
Bereznyakovsky | Naiba River (Okhotsk Sea) 2,260
9-14.11.99-
(at
Bereznyakovsk
Ochepukha River (Okhotsk | 'y Hatchery), 43.07? | (2X) 24H :24C, (1) 24H :60C,
Lesnoy Seq) 8-11.12.99 1,212 1(1.3+2.2) (2x) 24H : 24C
10-15.11, "dry' | (2x) 12D : 24W, (1) 24D :168W,
Anivsky Lutoga River (Aniva Bay) 22-24.11.99 1,175 1(1.3+2.3) (3x) 12D : 12W




Table?2

Proportion of marked Salmon otolithsin hatchery and marine tests, collected in fishing season

in 2001
Collected | Examined | Quantity of
Date of otoliths, otoliths | found marks
Place of collecting collecting | items items Items %
Hatchery tests
Mouth of river Nayba 19.07.01 98 65 3 4.62
2.08.01 106 42 2 4.76
14.08.01 94 76 3 3.95
21.08.01 117 106 1 0.94
Sokol hatchery river Belaya 20.08.01 100 76 15 19.74
30.08.01 100 96 13 13.54
10.09.01 100 93 17 18.28
Sokol hatchery, river Bolshoy Takoy 31.08.01 26 19 4 21.05
10.09.01 100 43 23 53.49
Tota 841 616 81 13.15
Bakhurariver 15.08.01 100 88 3 341
Lesnoy Hatchery 21.08.01 12 12 0
28.08.01 100 86 1 1.16
Ochepukhariver 16.09.01 50 43 0
Znamenkarriver 25.09.01 50 21 1 4.76
Tota 312 250 5 2.00
Taranaysky hatchery 15.09.01 50 50 0
Anivsky hatchery 22.08.01 100 100 0
27.08.01 100 100 0
6.09.01 100 100 0
15.09.01 100 100 0
Bydrayariver 6.08.01 100 100 0
Tota 863 800 86 10.75
Total at haicheries 1704 1416
Marine tests
Naiba river(Starodubskoye
Settlement) 10.08.01 100 65 5 7.69
Starodubskoye settlement(rure) 12.08.01 50 41 3 7.32
Areaof Bakhura 28.08.01 100 73 4 5.48
Tota 250 179 12
Okhotskoye settlement 23.08.01 100 100 0
25.08.01 100 100 0
Tota of marine tests 450 379 12




Table 3

Frequency of marked fish from pink saimon catches near southeastern Sakhalin

Coadd catch by smal Caculated number of | Frequency of
Region Stes, marked fish, marked fish
thousand ind. thousand ind. %
Tikhaya River —stm. 119375 i
Vzmorye
Stm. Starodubskoye
(Naiba River) 5255,6 404,16 7.69
Stim. Staroduoskoye 2023,7 148,13 7.3
(Cape Rure)
Bakhura River 3167,98 173,61 5.48
Stm. Okhotskoye 8999,22 0.00 0.00
Cape Svobodny — Cape 439,38 i
Aniva
Totd 21079,63 725,9 3.44
Table4
Coefficient of return for pink salmon released from Bereznyakovsky Hatchery
Region Totd fish Cdculated Percentageof | Codfficie
return, number of marked fish, % | ntof
million ind. marked fish, return,%
thousand ind.
Okhotsk Sea coast 21,080 725,9 3.04 5.7
Natura spawning grounds of 1,030 32,03 311 0.25
Naiba River
Hatchery weirs 0,081 24,19 30.36 0.19
Total: 22,191 782,12 3.53 6.14
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Symbols:

T - location of ""sea" samplings
e - location of "riwer'" samplings

Fig. 1. Map of the study region.
Figures denote:
1- Sokolovsky Hatchery
2-Bereznyakovsky Hatchery
3- Bakhura Hatchery
4-Lesnoy Hatchery
5-Anivsky Hatchery



Fig. 2. Thermal otolith marks of salmon spawners from the 2001 catch

A - Bereznyakovsky Hatchery (magnification 10X50)
B - Bereznyakovsky Hatchery (magnification 10X100)
C - Lesnoy Hatchery (magnification 10X100)

D — otolith without amark (magnification 10X100)
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Catch by 10-day periods and a number of marked pink salmon.

O catch by 10-day periods,
thousand ind

number of marked fish,
thousand ind

Catch, ind

number of marked fish, thousand ind

20.08.01 catch by 10-day periods, thousand ind

30.08.01

10.09.01
10-day periods

Fig. 3. The dynamics of tota catch and marked salmon catch at Bereznyakovsky hatchery in
August- September 2001




