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Limno-biological Studies of Lake Saroma in Winter with Considerations
on Environmental Factors upon Fisheries Productivity

Hikoei Ommi, Tadashi Tamura, Akira Fuat and Shigern Naxao

Abstract

Limino-biological studies of Lake Saroma.in Kitami Prov., Hokkaido, have
hitherto been carried out by various investigators since 1928. However, so far
as we are aware of, those made in winter were reported only by Takayasu et al.
(1934), and Kinoshita (1948). For the purpose of clarifying the environmental -
factors influencing the productivity of this lagoon, we have conducted an
on-the-spot investigation of Lake Saroma during February 17-21, 1966.

The results obtained from the investigation are summarized as follows:

1) Limno-biological observations were performed at 13 stations in Lake
Saroma in February 1966, as shown in Fig. 1.

2) Water temperature ranged from 0.0°C to —1.9°C, showing below —1.0°C
at most stations where high value in chlorinity was observed.

3) Ice ranged from 24 cm to 47 cm in thickness showing 30 cm at most
stations. :

4) Chlorinity showed 17.50-18.00%, at most stations except at those
influenced by rivulet inflows. »

5) Planktons were scarce in the variety of species as well as in the quantity,
possibly owing to the weak production of phytoplanktons caused by the slight
sunlight in the water dimmed by the thick ice.

6) Even in water at low temperature around 2.0°C, Gymnocanthus herzen-
steins Jordan & Starks and Liopsetia obscura (Herzenstein) are on the feed. In
the digestive organs of giant ezo scallop, Patinopecten (Mizuhopecten) yessoensis
(Jay) some food was also observed.

7) Some considerations were made on the realtionship between the low and
the freezing temperature of the water and the fisheries productivity of the lake.
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FONE 14T D b, FREHIAI00km? & 3, HARR ¥ 0wV TT Bici# 4m¥/HD
FIEED D - 1203, BHES (1967) D 196648 A 12 BORHOEBLOEM T, yuexV)IDX
WTCHI/NT22.8 m¥/Fp, ,cu—~JI|TI18.2m%/BOEMELNT., FPOEEHOERESER
TH3RROMHEOEM» S, EARDORBEITET I L ERWTH 3,
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Fig. 1. Map showing Lake Saroma where this study was conducted

Table 1. Hydrographical observation of Lake Saroma in February 1966

Air Snow |Thickness| Depth |Trans-
Station | Date Time | Weather | tempt, on ice of ice | of water | parency
€ (cm) (cm) (m) (m)
1 Feb, 17 10:30 Fine 0.0 5 31.0 1.4
2 ” 11:00 ” 0.5 22 34.0 9.5 3.8
3 ” 12:00 ” 2.0 18 35.5 12.1 4.5
4 ” 13:00 ” 2.5 16 47.0 11.9 3.6
5 » 14:00 ” 0.8 10 33.0 2.0 —
8 ” 15:00 ” —0.5 19 39.0 12.9 4.1
7 ” 15:55 ” ~1.0 8 46.0 4.2 4.2
8 Feb, 19 13:50 cloudy ~7.0 7 29.0 18.1 5.3
9 ” 14:35 ” —8.0 8.5 34,0 16.1 4.4
10 ” 15:15 —~8.5 7.5 28.0 3.2 3.2
11 Feb, 21 9:30 SNOW -2.8 11 24.0 6.4 6.4
12 » 10:20 ” —2.5 9 29.0 10.3 10.3
13 ” 11:158 ” —2.8 11 32.0 7.0 7.0

R St.5 & St.7 Ch kR HhBAFL —0.8°~—1.0°CTh o724, T HFMIINVEETIHK
T, CIERLBIDINELETH 12, 193242 BOERIiC Thif —0.8°~—15°C @R an T
WT, Z0& XBFIRAE 2L Tod, SEI ETROKREZRED Th2L, EFHRE, ¥5
BRIz EEILThH1,

i LTh, VBT DICKAFBOKERIEFLUSET T EVHALLT, DLk, &Y
DEBERA L b BELBAND 5.
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Table. 2 Average daily air temperature in Abashiri City in Fébruary 1966 (available
data furnished from Abashiri Meteorological Observatory)

Date IEERE 4 5 | e | 7 s | o 10
Average 1. e _ _ _ _
Alr tempt, (C9 | 753|109/ 25| -5.8| —9.4| 83| -5.8| 2.8 10.3| —3.9

Date 11 12 | 13 14 15 6 | 17 18 | 19 | 20
Average _ _
Alr tempt, (C°) ~7.5|—12.7{ —9.9 | —13.7| —10.0 '—6-.0 —2.3| —2.5|—12.3] —8.0

Date 21 | 22 | 28 | 24 l 25 \ 26 l 27 | 28 l
Average —4.3| —8.7 —10.6| -8.9| —1.0| 05| _—1.3| 2.1

Air tempt, (C°) i I

Table 3. Average monthly air temperature in Abashiri City (available data furnished from
Abashiri Meteorological Observatory)

Month 1 2 3 4 5 6 7 8 9 10 1 12

Average Air | g _g5 1.4 2.4 8.4 11.5 15.6 18.3 14.8 11.5 4.6 —4.6
tempt. (C°) ‘ ‘ ‘

1

Table 4. Water temperature (C°) in Lake Saroma

Depth : Station,
of water
(m) 10 2] s8] 4| 5] 6| 7] s 9!10\11 12 | 13

0o | o0l|-1.1]|-12]-1.2]-1.2]-1.4]-0.8]-1.6]|-1.6]-1.8|-1.8]—1.7 |-1.8
1 Z1.2|—1.1 |~1.3|<1.1 |=1.5 |—1.1 | 1.6 |~1.8 |-1.8 |~1.8 |—1.8 |—1.8
5 —1.4|-1.2 118 1.2 _1.5|-1.8 ~1.6|-1.8(-1.8
10 ~1.3 “1e|-1.8 - -

Bottom |- 0.4 |—1.1|—1.1 |—1.1 |=1.0 |—1.2 |=1.1 {—1.7 |—1.9 [~1.8 |=1.8 |—1.7 |-1.8

Table 5. Chlorinity (%) in water of Lake Saroma

Depth ’ ) " Station ;
of water - - - T .
(m) 1‘2‘43‘4‘5}6'7':8‘9"‘10'1‘1|12 13

0 | 2.55 16.97 16.67) 16.99] 14.74 15.01] 10.27 15.99'15.93] 17.71] 17.97 18.00
1 16.92] 16.67| 17.86 17.26| 17.26 16.40| 17.74) 18.27| 17.56) 17.74 18.17| 17.73
5 17.74) 17:86| 17.74 17.73 17.68) 18.32 17.77 18.00 18.15
10 : 17.86 17.35) 17:06

Bottom | 16.23) 17.59) 17.97) 17.89| 17.56 17.26| 17.73( 17.87| 17.80| 16.79| 18.30| 18.01 18.00

(4) HRE

FNKOEEST 2 St. 1, 5, 7 SRR, HER 12KHE16.50~18.17% OMHEA%FRL, &ic
%< OHIRT, 17.50~18.00% fIbi%h - 12 (555 K) o XA OMILICIZBIBEDK 2 WV EMM S 5,

19324 2 HOHPER2 B3 & 17.72~18.46% OEHANT, SEIEFA EEIZTWVDS,
DOFHER S L LIETo Cl Biddse (1934) iw Liud, 192847 Bicid RET 12.0g/l, EFTIE 14.1

19294 4.H
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g/1 T BAEM- e, XBEDT Bt WOMI#3IYA) T TICERET16.9/1, EFET
13 18.1 g/1 iU, 1931 4EED S I3FRA EFRELRURRIZZ s TIHO TV B L Ed3bd 5,

(5) BHFERE

ERONDBRFBROSFERIIKREL, SEOHN T 8.8~11.6 ppm OHPEATEE S & LT T
FaA EER 2otz BE6K)e Y u<HiTRALFTH A, #HREYN KBECREIN T34, XD
TOwARIK, BEBENMIBEINTO D, RIZEETT, B0 X WBELHEL TV 3H
2, BFBOREL UTIREBRTALEND 3,

Table 6. Dissolved oxygen (ppm) in water of Lake Saroma in February 1966

Depth of Station
water (m) 1 2 3 | 4 5| | 7| s 9 ' 10 \ it | 12 | 13
o |11.9] 88| 8810.2] 95| 8.8| 9.0/10.0 10.3 | 10.4 | 10.5
1 8.8] 9.1| 9.6| 9.7| 9.3| 9.0 10.5 [ 10.7 | 10.5
.5 8.7 10.4 10.4 | 11.0
10 10.4 10.2
Bottom 8.6|11.6|10.3[10.9] 9.7|10.5] 9.9|10.0 11.0 | 10.1 | 10.5
(6). =D {bERS

HERERFIKICE - THEIN DY, SEOHR B7R) TLEAFNIOEEDD 34 n <Y

JNDFAS 3 KIRICEFEHZ,

BEE (E8HR) RUEMMRE GE9R) oV THIRELIY, AFMIIMUBRDOTFEN BDL
Nz, Lo OREFIREMET 702 b o2 ROEE LBRVEL, XBEHHLELT DT,
ADKDEEEMLDRIEE L UL NTis BEMD 5,

Table 7. Silicate-Si(ug-atoms/1)

Depth of Station
water (m) 1 ‘ 2 ‘ 3 ’ 4 } 5 ‘ 8 I 7 ’ s| ol 1n|i12]1s
0 140 | 24 | 30 | 40 | 24 | 20 | 86 | 8|10 |10] 6| 6] 4
1 26 | 30 | 24 | 10 | 8 | 14| 81 10 | 10 86 | 6
5 8 | 8 4 4 18 | 14 8| 6| 8
10 2 14 | 8
Bottom 24 | 18| 6|10 ) 6| 6| 4| 8| 4| 6| 10| 8| @
Table 8. Phosphate-P(ug-atoms/1)
Depth of Station
water (m) 8 9 10 1 12 13
0 02| 03] 03| 05| 05 ]| 05
1 0.3 | 05 | 04 | 05 | 06 0.5
5 04 | o6 06 | 1.1 | o9
10 0.7 | 0.9
Bottom 05 | 07| 04| 06| 07| 1.0
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Table 9. Nitrite-N(ug-atoms/1)

Depth of Station
water (m) 1| 2| 3| 4] s| el 7| 8| ofw]|u|i2]r1s
0 0.1 0.1}y 0.1 0.2| 0.3} 0.3 0.2 0.3 0.2 0.2/ 0.3] 0.1 0
1 0.2 0.6 0.1 0.2 0l 02| 0.1} 0.1 6.1 0.1 0.1 0
.8 0| 0.2] 0.1 0.2 0.2} 0.4 0.1 0 0.1} 0.1
10 0.1] 0.1 0.2] 0.2 [
Bottom 0| 0.1| 0.1 0.1 0.2 0j 0.1 | 0.2 0| o.1] 0.1} o0.1 ]
Table 10. Organic constituent apd grain size distribution of bottom mud
. Grain size class{y)
Station Organic-C| Total-N
(mg/g) | (mg/g) |>2.000] 2,000~ | 1,000- | 850~ | 295-)| 105- 50- | <10
i 1,000 850 295 105 50 10
1 1.95 0.20 0.4 0.8 0.9 1.2 43.7 26.2 18.0 8.8
-2 2.47 0.27 0 0 0.8 2.1 14.1 13.8 |. 30.6 | $8.8
3 2.61 0.25 0 0.3 0.8 0.9 7.9 17.3 32.4 40.6
4 2.32 0.24 0 0.7 1.2 0.9 3.8 7.7 39.8 45.9
6 2.10 0.21 0 0 1.8 1.5 4.2 7.3 38.0 47.2
8 1.80 0.06 3.8 6.7 19.4 46.5 10.2 4.8 5.1 8.5
9 1.99 0.26 0 0 0 0.7 5.3 18.2 24.6 43.2
10 . 2.20 | 0.23 0 0 0.2 0.6 4.2 14.3 20.9 59.8
11 1.38 0.14 8.2 3.8 9.2 39.5 24.8 4.0 8.3 6.4
7 BER

BERTO2VTIRIMATHRELL, HEMHR ARER SBR2H- 120, 2 OBERIIE 10 R
sl

HH, I (1967) 12 1966 4£7 A4 v v HO 37T HMAR DV THRIEL, EROD REHER» S, WE
2R, X2H{eE, BEROBRRNE, LEHBEERE, KRERE, ﬁ&ﬁt*ilcvm'c b
iillil/f_i» NG ERFLR2HUKT 2L, AFPRSEARVBRIDPST,

(8) /MNEEAEY

NEEASNE, EARERS (B, 1953) (RETHK /170" TREL m? %) OEEKE
B FRRU T2 KORBHL TREL 2D, REHMAND L, RRONEELESHOLHE % M
ZLLMEETH Y, WAME, £EHE SHK, W, %@ftﬁmﬂ%gnto KWEAES
YOI D> 5 T2,

Table 11. Distribution of benthos (number of individuals/m?)

Station
Faunal group

1 2 3 4 8 7 8 9 10 11
Bivalve 17 34 17 17 0 0 0 0 10 0
Glycymeris yessoensis 0 0 0 Q 0 17 0 0 0 0
Isopoda - 34 0 (] Q 0 0 0 0 0 0
Brachyura ] 0 0 0| 0 0 17 17 1] ']
Polychaeta s 0 68 {102 -} 918 68 0 0 119 0 | 136
Ophiuroidea . 0 0 0 0 0 0 17 17 0 0
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(9) AXFHRFS5o 2+

ZFRFATIHBRLTWEF S50 0 b U 2RETHI00, BB RBIT R TKICER 46 cm DR %
B, LIpLF50 2 29 b 2RHYTIFT, EEEER L, RRFKBET 2 OkERs I,
LONDF 5 b e WRUT DI, WBRULIZFS 2 b iREI12RIGRLI, SEMBALL
T VREE BRACELEDTHS 1N, ChIBBEORZSRLEbdori, &
HElicbizh, BOKOTiRd o), EES 502 Ve LBELRENZELVIY, %A&m
FEDNEP o1 bRILERTRIVSEELSNB, EA (1951) 12 19404E3 B, MBERE
HTHFRDELHED (KiR —1.2°C) 5 F 50 2 bR RALII LMD, KT S5 ok
CTIRHEMENE B8, 2OMPMTS 5o 55 F30EE RHULY, SERY e <HNT
Eric 69 GEMSH B 1M UbRMTC LIRHSRLh 1,

(10) ABMDOWANEIHO it

AFEANMT T » 5 HMOAITEXKBEL, COIdiT, *®Tmﬂiénfuamﬁﬁm@,ﬂ
W XAk THREBINTNE, 28218, ZRERHOMNBTHEIN: Yeyorsh
Gymnocanthus herzensteini Jordan & Starks kB 0 cem & 2w HL 4 Liopsetta obscura (Herzen~
stein) & &K 19 cm OBNEHICDONTL SH~B C & HiHET.
Jvanw/ﬁuaé¢®§iuwgbb,cwmﬁ%m&;XﬁuwvquEizgﬁwg
Birlghotc, VI n A hOBARMIIESEE, YN Y, HERAKHSETCOE I L
#ATHENSHE ﬁ?&otoauwv4®§ﬂe%t%k#ﬁh?ﬂﬁum$?®oto g
FEFHARFA, RETKROTHLBHLI DT, BER 13cm & M4ecm D 2ETH S, F12
RITRT L5 0 2MOEMEBAHINIY, BRI EDTPETH 17, w2577 4 5{Bh» sy
uﬁ®ﬁ*¢mmﬁbrva/ahx@%%@fyzab/é&wbtm gl L ohrtii Kk
PAFLTNETH 3,

Table 12. Planktons occurred in Lake Saroma or those found in the digestive
organ of giant ezo scallop, Putimopesten (Mizukopecten) yessoensis (]ay)
collected in Lake Saroma in February 1966

Station Digestive
Plankton & Detritus organ of
St. 2 (in water of 2 liters)| St: 5(by net hauling) | Patiopecten

Amphora sp, +
Biddulphia longicruris +
B, pulchella
Cocconeis scutellum
Coscinodiscus sp. : : . +
Dactyliosolen sp. + +
Licmophora lyngbyei |
Naviculg sp. r
Rhotcospheniacurvata
var, maving
Pleurosigma affine
Surirella japonica
Synedra sp.
palacalanus sp. +
Detritus cc

+ 4t

=]

++ 4+
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# & X ®

IR DRA I £L DO AKEDD b, fh b LFEIL 3~4 7 ABKKT 3. ZOHIM
i EANDER IR b3, Zicdto T BB RIEMSTEL, KT, KTHIME, ReHEHBT
b, 224 Eleginus gracilis (Tilesius), F% Hypomesus japonicus (Brevoort), Y h¥X
Hypomesus olidus (Pallas), <3V 4 Limanda herzensteini Jordan & Snyder, Fz2aon (F
<% %) Myoxocephalus stelleriraninus Jordan & Starks % Ot 2HEL T 5, A X
TIRIBRT (-2.0°CiE\) THEEL, EHLT3085H, XIORMERDRD #EiEL
TLBa<w4DLE32 D d B,

U RSB OBEER & UTERT 354, KR LRKIRERNCE > TRUTERIZRHL L
2TV EREALNIL,

EHIROEKIZE L KOEI 2L, Lo, BTEML T5HA0 BROREGEEEL
b, MEKEICIKIHEAD b NI IWET AR D 5. XEKiG B2 RIS UAH
~DOIDOFEARTD, ACHHEY, GTHEIHES 5> 2+ o OKARIC KR 3121, ZONME, &R
PETT 5, KIFEKICE -T, KR LA EOMITEL 5 BAMERLSER 31, FRRICLEIESR
OR@IMI N BB L S5, BATOROROMEDORE XL M, SEEHT 52+~ OHR
B HEBO DI o1 &k, TDOZESFEED1DEEALNS, KT (1949) 125 Aieym
< WEER & T A ADEE R Ub Tz & 5 M 238, R4S 52+ 58, ZTOMEHT
302 R LcdS, SEIX12EIT Y 251,

—FHERIZEMICE s T RAZERTH 3, —2.0°CIGENMERTTH, HHEOANE PR
B, Z2OMEESOMCIIILABTLTWS 80055, BH, HlH (1949) ReEXETEAERAR
$50.8°~—1.6°C DWHR KBEOHEM S 5> 7 ML LB F 5> 2+ U BELTVA T L 2BBL
h, RMIES LY R2@UL, BT S iz SEMLES Y, PTLREDOWRY LB
Euphausia BHBR L, thder 7o SEOFELMEEE 2oTVELE b EimbnT 5,

LirL, KBOI ¥, $475 4 2RMT5HE, ChoORESMic: - T, BATT, 8,
BER, TE{L7 DALOAEBEER M EOBERSIZDNZ D TH % X HMKT S LEVD 5.
REROBRIC L, 1%, K474 A TRBEEROSS 3 %23 3 BOBTEE KR TIAED T
FEREZDHCER, #3OLBOBEESHS LB TET T LB ash T3, KEBFEL
TCEBERBAERETCHNLRERHHET 5 C LizHkL,

¥ u T WOWRBELNES (1964) K LULFE 13RO L 5 Th - T, 1959~62£DM, FRIKRGE
1,000 b S Pl AR N, &8I 7,000 FEMEE 25TV B, CORTHFRMIZE 1ALk 5D,
CRRENTR 2 FREDND 5, 7 FERFIFRN300 + o Pl bic@ET 2, By 3+ RFERST

Table 13. Annual yield in Lake Saroma*

Name of fisheries Annual total catch Oyster culture Catch of giant

-operative ass 1959-62 yezo scallop
co-ope - 1959 | 1960 | 1961 | 1962 |Averagel 1959-62
Tokoro Ton 428.6| 279.1| 232.5] 816.7]  69-119 70-237
10,000 yen 2,502.6| 2,372.4| 2,807.9{ 2,569.2]  950-1,6856 562-924
Saroma Ton 369.8 356.9, 214.8] 222.9] 300.3 100-150 51-153
10,000 Yen 2,375.5| 2,816.8| 2,708.9| 3,310.1] 2,752.2) 1,413-2,872 260-596
Yubetsu Ton 353.1 821.6] 438.8| 869.2] 495.5) 18-85 125-198
10,000 Yen 1,848.0 1,473.6 2,127.1) 2,352.3] 1,900.2)  198-1,042 515-782

* Available statistics from Messrs. A. Obara and S.Tanaka
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& 577 A DETRMEHSBA [TobhD s, Wk, A5R, MOBEROPIIE X icER
» BETHIEERISEETH B, LEBPEOREKOND, BRERIEREIECH 5, BFENIED
5, CORRTHTHAL FD TN 0, ‘

1) 196642 H, 4 u T I3 AR DV TREEROBEY B L1,

2} kiR 0.0°~—1.9°C BEH I N 1203, WHOEOKFHOHATIE —1.0°C LTSN 512,

3) KDOEIIZ 24~47 cm MRS N T2 D3RI 30 cn BIED & T A WED - 77,

4) HHMMICLE (h) TR, BEAFNOEET 5 L L ALSMTIi 17.50~18.00% D & T 5%
b olie

5) HBILIT 502t L OB, JEHKIZDIH 100, BEOKBEOBAR B ESS S5~
I DEERETIRTHILDEEAONS,

6) —~2.0°CiRiIEWERT TS v nroH Gymnocanthus herzensteini Jordan & Starks,
7wy v 4 Liopsetta obscura (Herzenstein) i3fEHL T3, Xk & 74 4 Patinopecten (Mizu
hopecten) yessoensis (Jay) DOM{LETIT b HEHIED S i,

7) ER ARV BBEEOER & U TERNIED XS 2BRCH 2 2ERUI

Bl A x ®

1) RTR—AF - LEE*EF (1935). LEEERT 744 Pecten (Patinopecten) yessoensis Jay Of
BHCRC. BitneaEsa? (555), 1-8.

2) ATR—ER - hmET KRR (1936). JLFEECESEMCHNG B Noctiluca OHEEME L KR, HEDE
R T, WS 6 (9), 161-164,

3) ATR—RE - hEBAR (1938). JLHEELSEMCHT 3KE HEOBRERRECOWT. Bk
3k 8 (3/4), 279-291,
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