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Fish Community in Shallow Waters of Tidal Reach
of the Ohta River, Southwestern Japan:
Comparison between a Drainage Channel
and a Natural River

Kazuki MisHRo'?, Yuji Iwamoto" %, Shintaro INoUE'*, Takuma Morita'*4,
Ken-ichiro Mizuno' 2, Yasuhiro Kammvura® 3, Kotaro Hirar" ¢ and Jun Suon' '

20074E3 A 225 20084E2 A £ TH 1 M OBHEETRHNIKFZO 2011 (BOKE & Kiill) O RIgic v TR T A % 52
Hil7z. AZEoFkiaixs.7ec (17)-285°C (8H) OBTHR L. FHKEOWINBTHOEIZINEL, £ DA
WCBWTLOCLINTH o7, HZT L DML 33 (6H)205 QH) OMTHERLE. 3LALDOHICBWTEYE
SRR L D BB B TE D 7205 BAKROEEZ ZF 72 A O & 7 o 72, 4RI
Frldam oLz FE/ L, 16F 23D 7456 kDM 2 RE Lz BAERICB ) 285813, Jukigcizey v o,
FFRX, VR IATVH, KiNTEAZIF, ©)rd, AFY T Thol BRI TR TIRRKIESEIN A (7
Xy, v rA4) OIS, R LRSI SN RS B VISR SRR N S B OB R & L
THREET 5 2 EAVRIB I N7z,

Fish collection and environmental surveys were conducted in the tidal reach of the Ohta River (a drainage channel:
DC, and a natural river: NR) from March 2007 to February 2008. Mean temperature ranged between 8.7 and 28.5°C
with inter-river differences <1.0°C in most months. Mean salinity ranged between 3.3 and 20.5 in DC and between 3.8
and 12.3 in NR. Monthly mean salinity was usually higher in DC than in NR, while salinity differences between the
two rivers were minimal in January, June, July and December when there was heavy precipitation prior to the surveys.
A total of 7,453 fishes belonging to 23 or more species in 16 families were collected by the monthly surveys. Numeri-
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cally dominant fish species through the survey were Gymnogobius breunigii, Acanthopagrus latus and Cottus reinii in
DC and Lateolabrax japonicas, G. breunigii and Gambusia affinis in NR. The percentage of freshwater spawners (i.e.
G. affinis and Tribolodon hakonensis) was higher in NR than in DC, indicating that freshwater or low-salinity zones
were continuously provided in the tidal reach of NR. Upriver migration of seawater spawners (4. latus and L. japoni-
cus) is suggested to highly contribute to the seasonal increase of fish production in the tidal reach of the Ohta River.

Key words: habitat, Hiroshima Bay, occurrence, seasonal change

FC&®IC

Beidis & ORBUPIEHL N2 L 2 I T, WIS BIT S
AW EE TN E . RIS B W TEALE SN AR
B — U2 OREFMEIX, KIRD A% & F R A & 7ok
FOEEBROLPTHRODEVLARVIZH L (I,
1988; Costanza et al., 1997). {0 131213 7K 22 A= W 0 A B 5

ELTHEWEED D> TBY, MAFOEERIEICH
TAHMAPL L ERINTE A (UF - |, 2008; /Mg
I, 2011). WIHEOEWREED 2 THEIIRKE N
A A3 2% 5D, HRIAEWEEZITY, BWHEICBT 2
RETOU—DOFTL L CEELHREEZ R LTV,

LA LZEDO—JT, LR TIZIERR /N S W22 [ 2
T VTEBRBEEMEVPRE SERT 272012, EMEHER
AW RE )] DR ZE A B S K E v &) B b - Tw
%, KRB HVIFHRORHEIG L 72 BHEOA B, £
NZhOMHA GRS HMICR SN 5720, H5o
AR ZEAR & W CIIHES O T LRI Y
9 % (Teleshetal., 2011). W 1O BRBE S H R EATE M
R F OREEMAEEE KITT A= AL EHL,IC
T2 EE, WO E WY EET 2 NEARIERD - #F
BICEZ T B2 OICEELETH 5.

TAE ORI B 2 L IOV TIE, iGE
(K% 5, 1997), H1k#E (Fujitaetal,2002), #HE (&
A5, 2014), WHEPE (Kanouetal, 2005) 7 EI2BWTH
HINTVE, Liil» o T~ so LHIZE S
Ze o THAKM, KM, MR L F B R AR A2 T
OB TH L. FO—FT, BOEITEOEEE
ZF A AEWPHEOTI R TIE, KEOBEIZ L %> THH
D22 534 b B BRI R o — v TEAL S % FHI A
WESINTHY (Matsumiya et al., 1985; Islam et al., 2006),
ZA N OYE A BREAFEE, AR T 2 MO BEERE 5
BT LENE LTHEETHL EEZONS.

KHJING A B C— AT, 25410 km
I BT o2 DWMNNIGIRY 5. W2 5% 8 km Lk
IRk SNz 200 KM (BEAM B X OVKE KM : Fig.
1) XD #lROM EAES N, o Tl s & %
5. INB6MIO) bind o KHHKE (D
BOUKEE) 121967 IC A THEI S hzim)lichh, 2F&
FRANEPERT A I EEERE SN TS (FK -
L HE, 1985, K H], 1986; LA - I, 2005; T-#E, 2009). i
O 5N HRT, BB TIEAMD S E TORIRAS

HERRNTH Y, BOKEKOFEERE BT 201w 601
ERDORI10% ICHIR S Twa (JHK - B, 1985). Ik
KB B B gk o 5 )i le_C Ll £ TR
O, 2D L) RN OESBREDE A BT 5 MO
FERER BT 5 e Z 2 5N Tw5b (JHK - g, 1985).
L Ladss, #EOHEIZBWTIZNBT 2 O
RIS EE), ART2HHOGMHEERLEY
T, MEREOREMERICHETIMREZ LY. —F
K&, BOKEEZ B STNTO 9 5 d N ALE L
BOKBZBERE LTt . PREICBT 5 K oim X
WK DR 2 G EHE SN TV D (JHK - #HE, 1985).
WK & R TNE ) L I 1 B0 % O o Bk AS Y
1200mTH VD, AR, WD S O OB 7%
DV THBRD S fh 2 e L TR o f 4 % L
THIENRETH .

AREFZE T, KHEA 55k L WSR2 BUKE S
LUK OREEII B 2 EERAEEZ IR L, HBT 3

Pacific
Ocean

500 km

Ohta River

Hiroshima
Bay

10 km

Figure 1. Map showing sampling stations in a drainage channel
(Ohta River Drainage Channel: DC, circles) and a natural
river (Tenma River: NR, triangles), Hiroshima Prefecture,
southwestern Japan, where monthly fish collection and envi-
ronmental surveys were conducted from March 2007 to Feb-
ruary 2008. The furthest downstream weirs in each river are
indicated: Gion Weir in DC and Ohshiba Weir in NR.
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SOHOME, HmEEE, R E, WoskftoRzsh
52O THKT 52 &2 HWE L7,

M EFE

YIBRRRES LUAERE

20074E3 25200842 FIZ A 1 MO T, Bukigs X
O 1] O &I 1-2 km IR CRR T 72 12 8 S B W T
B VIR A I L 7. A o o TR0 R e s S
WIHEIZIE, B EMOM D S KM F TO AL E A2
TN CTH LR T 25 L) BE L. KHEHOKE
VTN LBRTH - 7. AEOFEIIT/MIR &M (5
23m, HE10m, Iy FL Y FHoOHAEW1Imm) %
Wiz FHINE LT, T ORRE 2 B OFRR0 75 2 K 1 i
DA % 2 HIE o H b o fie T8 e %) O 1 $2 3 g LA IS
FERL 72, FHAEICBWT, 2 ANOMELH 2 m DM FEZ
BE RSB 05mOEEToOmLHL 72 Rk
IR E O T2 KRS S5 2 2128 D, KK
BRLTWRAHELTRREBIRET 2 L) %D7-. T
BRI FHAE 2 F2ht L 72 72 0 B S i OB AT 12 b 72 o T
THIEDVETH-72. FAEHB L OZOEFNIIFKIC
X2 2WMBEEORMIMIBD b7, REWE
10% &)V < ) VER TRl L CEBRRICRH LR - 72, g
Fhi L - WHREONE 7T 7 7 4 VRETIE, 2000
R B S T OESANEIC BT 5 Tk o RE L EE
DEHEFZ2UT ENEDolzizd CERL, RFERK),
ARWFFE TILERE R I EK R o KR & 3655 % 155 KR - K
W WEt OFE7 RN v 7, ACTD-DF) 12X 0 illlsE
L7

KEREICH (T BEHA B LU

RE SN aF Rl (1988) B XU (2013) 1I2L7:
Do THiET OVERARZRR) FEL, T &M
RE & Rlsk L7z, BRI 4 & 22413 (2013) 126t C
FIRLZ 7YV FRAEZHCTCAEOEER 0.1 mm
HAZE TR L 72, &BHM S L OREREE 1 HigdH7-
D (HIFE100m?) IS L, W& 1 ildd 7z ) oF
WA AR 2 S L7z, 3 BRBE e L7 £
D23 A & A RS 2 OB S 5 72012, & AFE O FEIN
WCB9 A5 #E0 (B3, 2013; FishBase: http://www.fishbase.
org/) &b LII3DODTIN—T (RAKBFEINM, FKBE
PR, EAKIREESN) ICF A4 T Lz 1RSI O
MHEEZEM - HTLICHEHL, FINIB0T 2355
Lo xRz, BEROFMIIH - T, FAHT
BoloERHAE (2 RESN-2AHOBER
D1.6%) EEEALT-.

#w R
YIRIREE
20074E3 HAH 5200842 H £ TOH Z & KR, X

KEEIZBWT8.7°C (1 H)-28.1°C (8 ), KiNcBwT
8.4°C (1 H)—28.5°C (8 ) DM THER L7 (Fig.2a). ¥
KB TOZEE, 127 &2 HI12#2.0°C & %5 72h°
INHLPHADOHIZVTNID 1.0°CLLANTH - 7-.

HZ L O GL, BUKBEIZHBT3.3 (6 H)-20.5 (2
H), RKiJhzBwT38 (6, 7H)-123 (11 H) THER L
72 (Fig.2b). 6-8, 12, 1 HICIZ BB R BAKOFEEIZ X
D BUKEEORESHERKLTB Y, o I THKED
PSP o 72, 6 H ORISR L ) &K

30+

301

20

Sallinity

No. species 100m -2

Abundance (No. ind. 100m -2)

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb
2007 Month 2008

Figure 2. Seasonal changes in mean water temperature (WT:
a), salinity (b), number of fish species (c) and fish abun-
dance (number of individuals 100 m 2 d) in the drainage
channel (DC) and natural river (NR) from March 2007 to
February 2008. Vertical bar indicates standard deviation.
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WNZBWTOSFHA o728, ZhUADOTXTOHICE
WTRIIE D S BOKEEIZB W TE - 72,

W1 5K M F T o T O YA IE 253 g K T
L2, BEAEDHIZBWTHESIRBINE Y B
KETEHWRREBRETH 72, BUKEIZH TR T
B G2 5KMET) Ol R, EHAB LR
<, ERMEICIZEKEASHER SN T D 2 D) sz
7z (Fig. 3).

BEIh-AE

VEROFRAET 1440 MEZE/BL, Fat16F23 AL L
7453 ER O FHEDRE S 7z (Table 1). RESN/FED
BEALEDTHERIIIOmmAMTH Y, T2, HESH
TMEDIZ E A EDOREERBIIMT-A» SHAM O b 0T
b otz BUKEETIXS207 A RE S, EAZICE W
THES Lz B oMl (EAREEIE) & Zho72ice
1) ¥ I Gymnogobius breunigii (57.8%), %7 X Acanthopagrus
latus (25.1%), 7V % X 5 ¥ Cottus reinii (6.9%), I/
3 Y Konosirus punctatus (2.7%), A A ¥ Lateolabrax japonicus
(2.6%), s3I0 A7 Hypoatherina valenciennei (2.3%),
Y £ F ¥ Nuchequula nuchalis (1.3%), /€ FAPIFE Gobi-
idae spp. (0.4%), ¥ T 7% Salangichthys microdon (0.3%),
AR T Mugil cephalus cephalus (0.2%) T&H - 7z. Kiii)I[ T
(2,246 R RE S, AREIZ BT 2 85 A7 10 FEE
EE 0o ZMHICAXF (202%), €U ¥ T (173%), %
¥ X ¥ Gambusia affinis (15.4%), M7 Ta7 473 (11.0%),
FF X (8.6%), tAYRT Chelon affinis (6.4%), NEF}
RIFE (3.3%), ~ 3 A L A Pleuronectes yokohamae (2.4%),
TV INTH (1.1%) Thoi-.

SOOI X ) X5 L7237V — T DRRNE %
KB L, WA, VRKIBEEIN M s X OV KIS EE R
FEBUKESIZBWTZRZN3HE, off, 10MMBIL, Kii
MZBWwTEhLh4atl, 35, SHmMBILA:. Tho3 sy
V=7 DR EE G BOKEE T2 2 7.0%, 583%,
343% TH o 72DIZH L, Kl TE <N Zh292%,
182%, 49.4% THh ol (NERAWMIZEET). Kok
BV THRBREINMOE G PR E VDI, B Y IPK
BICHRESI N2 LIZEEbDTHHo7%. byTuw Ly
TEAXFO2EHHOREE L D DK B TS RS
SN/ EE LT, AR OB G OSHOKERIZ
NRTRWNNIBWTRE Do 7z, WKIRGEIN OB 5
DVTIRKEICBWTI/ va, kA4 5%, ¥FX, K
W BWwWCT hyIuy 47y, b4 5F, varLfL
e oTnie.

BEBEOEHZIL

& NI S N2 O P39 BUIBOKEEIZ B T03
(1 H)-2.8% 100m* (5 H), Kii/liZH5»T05 (1 HA)-
208, 7100m> (11 H) OB<TEB L7 (Fig.2¢). £ HIC
BB PG, BOKEIZEWT0.7 (1 H)-696.4

IKEFHE—BB,  FATEEEE, SPIHERER, /N

0 —DC ---- NR

Mar 2007

20 f Jul

Salinity

o | 0251 Jan 2008
10 ——p O
0 T . §-.O‘*O—-

Feb

4 6
Distance from river mouth (km)

Figure 3. Salinity in surface water at each station in the drain-
age channel (DC) and natural river (NR) from March 2007
to February 2008.
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Figure 4. Seasonal changes in numerical composition of domi-
nant fishes in the drainage channel (top: DC) and the natural
river (bottom: NR) from March 2007 to February 2008.

B 100m?> (4 H), KilNizBs w08 (1 H)-193E
100m>(3H) OMTEH L. (Fig.2d).

MRS TR B L2RE, BUKEBICB W T1-3 HA A
XX, 4, 6, TAHMREY I, sAa/ua, 8 9HN
fyIduw 47y, 100 75, 11, RAXFF X,
KimMZBW TR IABSAXF Y v I, 2, THRY Y
A, SHPAXF, 4, 5, OAEY I, 6 ALY > T
E A4, 8 1W0AX MY T LTy, ILABFF X,
RASHATXY I THo7z (Fig.4). AXF, €Y, b
IO A Y, FFXOAMIE2MNCHE L OB R
L), FEHNLEBIEDY)DONRY =B M@ - Tz,
—J), asvna, FFX, A IFE0O2MIEHKEED R
BWT, AFYY, 974 DO2HIERBINOARIBNT,
ENENITNLORICBII 2 RELFEE 2D, £
BEEOFHIB YLD RO T AL ko7

zZ =

Bk &K DERREODEL

ok & Ko BB B VT, 64 OSSO
WRIRICK & 223 EM 28 U RO LN o 7278, i
ST EAEDH THRARBIZBWTE 272, KA S
GRS BABD 5N AT, Bkl ikl i a4 2
CRINTV D 2 LIS & o TR O KR 43 H K )11 Hx
THEMICECHERT 2 EEZ N TWD K - mE,
1985). & 51T, AFAT TR ICHEM S 7228, @3
HORER A B\ IR F20E S MR A T, KMAHED
ERICB T A 5D25F TEATAHMADME ST
% (ZHAK - g, 1985). ZO—FHT, & F oKD
B o 7B UK # il A KRR SN b 720, i
BRI AR T L, HOKER & K)o o3 FALE &

IKEFHE—BB,  FATEEEE, SPIHERER, /N

LI ENERFLICEIN IR, ZOLHIT, BUkE
DS TPAREIZ I WA, KRR T 3 5 72
B, KNI THESORBHEB P KENEEZ 5. &
7z, BOKBE RGN R IR - 72355 A RS2 TH
D, RS 572 THEDZ LR, HKEk
TRRBNN AR THGOZRMELD KE W ERERIT S
nas.

BB EXRBINCE T 2R\ HOBEHEEL

PEINSS & b L AZIX S L 723 7V — 7 O fa R R il s 4 1 1
MICHERY, FKBREINAIIBUKEICB W T, RAKIREIN
i & AR E I KNI B VT, &S ED 5 EE&H
FNENE D572 (Tablel). TASHAFEDH B, HBLIK
WOREZEMEF AN TREL R o72bDL LT, &
FX v, o7 A4 (TR RAKEEIAR) T oN5.
Bk ClZnEn kB L 4k OREICE EF 5
72 FTXTBIOY ZIANKWNTIIELSTETH), Th
Zh347k CRNICT3hn) B X U280k (Mafn) R
FENs BT, IS 2R S 72 RN BOK
WZBW 2L b1y HEITHozoicx L, K<
BXYEMIChREY, AFYY IR HM, w74 h6
A, B ERMoEEIcBCRES . Kl o
Wik Ll OE oIz E A EDOHIZBWTIRMT
Y, WEREE L TRKD B WIZE RIS WIS 8RS
EEEN TV Z &R, TS RAKIBEIN A O LR IZHFS
LTWwW2bDEHEgsng.

CHUTH L, BUKEETS RE SN BAKBEIN R DY
VeI AT G5k BURE T3 1220w Tid, 5
LB S R A XOMBKDE hr o720, KMED Dk
T OPKIBTHER I N0 BT LR ERi Tl
WIN% S RE SN WEENED D 5. WIRBD b ol h
Fx v (LER), 7274 (4fifk) 1I2owTid, FEFO
TR EDRD R WBUKEEIZ BN T, ARSIk rE
WAL L 2235 e K e 2 3o B3 L QA css
10 : ARIgE), REIMOARICAREYREREL 7o T
ZEDPMEENS. UKD iR i ibic Bl A 2
B AR IR A8 DR ARE DK NN AR T e o 72
Z L, WK EogEE X DRz, KD B VIEE
MU WIE 5 BREEAE R I ITHERE S e WRBUKER O BBk
T EAK - EHE, 1985) #EDOFTH3DTHAY).

PREE E N7 F RO BAREADTBOKEE I B VTR &
DH%Hh o7z (Tablel) T EIZIE, WKEIZBWTIZEY
VOPKBICHRE SN EPEEL TWD. BUKKICE
WTAFHRER O BB EE 5 22 AR T O/
PICTHENT 22 EhMoNTEBY GEH, 1954), ok
BO TSR S A WE B X ORISR S 1L s
TE X (K - =g, 1985) ARG L L Cikie
TWb D LfERINS.

AWFZEIZ B THEHED LR E 1T - 72 ok & Kl
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K &SI 12 B U B SRS O 8L

BT 5D 00, HUKEE TS I T AR
RN TIZ LR 1B X 3% B o AT T &
IIEE B AT E WSS b h. KIS
B AREBBEDICE o780 Y TEINSDEM
IDBHTHM (LA S5BXP6FH) 2oy
5729, HHEEKROREMAEIDE N RO X9 i)l
OREERFEA R B L 2RI NS W EE 2 5.
BT 3L5EH LUMOFAOE & DL

ks (BUF, KHENE#EE) (2B 2#A& L HUHET
L BB O R 11 - B (BT, 8 8vC2006
FE10 H 20074F9 A F TH I ROBECTEBS NZRED
R CAARITA, 2009) & HBAEITSH. HHRTIE, KK
I OBESEE (za¥y 4, hyaavAgY, s T7
Takifugu niphobles, ¥ 7 X) W ERD 56.6% % b7 @, &)
WA A THL S 238 BB AEPE SRS I RO S T
7o BB, MEBOFHASE G 4H-13F:7H)
BI1HRM (RRAEA LR SR &7 0 fgEMEEE (1.4
B 1, 9167818 : 6 HOMT48.44%) OEFH KEHh o
7z.

izt L, KHEBEIEA 31 5 FERHE O T2 )
&, ISR THBIE R 7  ZDOFMHEH /S v
B, SARENFEHICRE 22 BT BPLE S T,
1Y 72 AR AR BE O BN E K9 2 S O 2 A1)l
(RIS L OVKIR) CTHEINL 2wl (R X%, F5
X7 EOEKIBPEIL) BEENL T L n, KHIEH
BB B HEAFEO L, W& ERE HY (i)
WCHRT2AFOFHNHEAICL > THZONTVD A
b, WEHRE TR o E LTVEDS T O,
Ml I8 & et L7236, BUKEEB X KNz B v
TONVERMPRERAYE 3 5 4, KNz BTSRRI
It UC il CURaKIsE R A, TR TR K E I M 3
L QAR EIN DS AT B 1, B L ORI O s
WNPNICHEAT B E L EICBVWTHBELTWS (A% 5,
1997; Fujita et al., 2002; Kanou et al., 2005; Islam et al., 2006).
BUKEEIZDWTIL, BRI 2 TR TR R O 1 5w 234
BNZ END, KO EAEER FIEIGELR T E W
I BB R A, POKAOEENZERICEIE S 2wvwE
EzZoNhl, NLWRMRPLEEERICIE, HRBREZI
B o 72EYBHENBR ENS Z LR THE IR TY
% (HTH#S, 1994 fEHw - dimd, 2002). ARAFFETHER
& L7 BOKEE RN & AT <, KRR, )
5 OO MR 7 LI D W T RO S % 08 L THEK
DU RETH 225, NAWIZHE ST 20l E DL E)
DL THREUZEDBREBEOENI LY, MEEMHEICD
EVNELTWEHDEFmIITONS.

BAVRAE 2 MY 512572 0 A4 2 3o Tniz/E

Wi, KBRS A A FE TR R B 2 > 5 — Tk
FUHLITHEF LI

5| A3k

HAREE - I H - B LR - BB IEE - T ¥ (2014) H
ELIE 80 B0 % O AE & AR O TR A8 W), K Tl
wige. 78, 1-12.

Costanza, R., R. Ad'Arge, R. de Groot, S. Faber, M. Grasso, B. Hannon,
K. Limburg, S. Nacem, R. V. O'Neil, J. Paruelo, R. G. Raskin, P. Sut-
ton and M. van den Belt (1997) The values of the world's ecosystem
services and natural capital. Nature, 387, 253-260.

WHER (1954) €V v TOAFL. MUEPHERE 3, 133-138.

Fujita S., I. Kinoshita, I. Takahashi and K. Azuma (2002) Species compo-
sition and seasonal occurrence of fish larvae and juveniles in the Shi-
manto Estuary, Japan. Fish. Sci., 68, 364-370.

B — - dm il (2002) AT FE O MM & 38, W
W, 18, 43-48.

KL AT - ROLAEL - YIRS T - T RME - RERIE - KI5 EA
(1997) W ITTARIBNC 31T 2 SOBUE R o0 A FEAR 3G & BRRE. I+
WETRTZE, 35, 57-68.

Islam, M. S., M. Hibino and M. Tanaka (2006) Distribution and diets of
larval and juvenile fishes: Influence of salinity gradient and turbidity
maximum in a temperate estuary in upper Ariake Bay, Japan. Est.
Coast. Shelf Sci., 68, 62-74.

EARATE] - SACHE - R - B R - KB — BB - A

JKBERIGE, 57, 639-643.

Kanou, K., M. Sano and H. Kohno (2005) Larval and juvenile fishes
occurring with flood tides on an intertidal mudflat in the Tama River
estuary, central Japan. Ichthyol. Res., 52, 158-164.

THEZM (2009) JEEFERENINS B 2 7 ZAFHEROGE T 2 58
E X TOEFIR. & AN, 31, 515-520.

I HE (1988) [T - RO EREL a7y )0y —]
HHERAMIS, WAL, 335 pp.

H &Rz - ERPHESE - o3 - SISIEE - A I&Z - FRE
K (1994) KBGEH TR OB RER B L 7 HEH 4L AKPERS A,
42, 121-126.

Matsumiya, Y., H. Masumoto and M. Tanaka (1985) Ecology of ascend-
ing larval and early juvenile Japanese sea bass in the Chikugo River
Estuary. Nippon Suisan Gakkaishi, 51, 1955-1961.

it (2013) [AAEMBMRE SMoFE B #
MRS, A, 2530 pp.

M SE ke (1988) [H A EERE MBS | B0l R My, WO,
1154 pp.

ANEE P IEAD - DN R (2011) RO AR —E
A—EOE R LR KEFT ) —X169]). HRERME
AP, L, 150 pp.

HUKYTHE - JEIRES (1985) 55T IR O BB LAY OBYE—
FROREN ZHLG & LT TP N BREE ] AN I, H
EALIEA R, R 165-197.

Telesh, I. V., H. Schubert and S. O. Skarlato (2011) Revisiting Remane’s
concept: evidence for high plankton diversity and a protistan species
maximum in the horohalinicum of the Baltic Sea. Mar. Ecol. Prog.
Ser., 421, 1-11.

AL - F E— (2005) KHN—LBEO 7 TZIHEOBLIK &
FE. KPEMEEIIZE, 69, 197-201.

IF -l 5E (2008) [RR)NGEODZ2A5) LR REIRO AW
FEL HEEALEAE, T, 147 pp.

Kl B (1986) ILEEICBIT 27 0y A Mo & AFZLE).
5518 MIF VX 7 1w 7 N SERT 7e sy, 41-47.

— 175 —



