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Zooplanktons in Temporary Pools Fed by Snow-Melt Water
on the Ishikari Coastal Area, Hokkaido

Hiraku Moriya®

Summary

In every spring, temporary pools are widely distributed on the Ishikari
coastal sand dune area after thawing.

The present study is intended to clarify the relationship between aquatic
organisms and their habitats; especially water temperature, pH, salinity,
and period of continuous existence of pools.

Five temporary pools, which were formed on the shallow depressions
between sand dunes and emerged sand bars, were taken and the field
works were carried on from November 1976 to January 1978. Maximum
depth of snow cover was 150 cm during the observation period.

The main results obtained by this study are as follows:

1) Northern species such as Nordodiaptomus alaskaensis occurred in these
pools. Three stages were distinguished on the basis of the changes of
fauna, which were affected by the temporal changes of water temperature.

2) The waters of the studied pools showed weak acidity; pH 6. Rotifer,
Rotaria rotatoria, Lecane luna and Lecane lunaris, Cladocera, Chydorus
sphaericus, the common species in acidic waters, were found in these pools.

3) Chlorinity in these nools was 5 to 40 times as much as that in inland
lakes under the natural conditions, and was increased towards the shore-
line, attaining 100mg/1 at Pool 1 situated 250m from the shore-line.
Accumulated number of species became greater in proportion to the in-
crease of period of continuous existence of pool. The rate ot increase of
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aquatic species living in Pool 1 was smaller than that for the other pools.
This may be caused due to the higher chlorinity of Pool 1.

4) Aquatic organisms living in the studied pools had to bear the deterio-
ration of their habitat; especially dryness and both low and high tempe-
rature. From the results of field survey, the stage of tolerance to such
extreme environmental conditions was clarified for three species; adult
of R. rotatoria, embryonated egg of Chirocephalopsis uchidai and egg of N.
alaskaensis. In the case of R. rotatoria, the laboratory experiments also
showed that adult was in the stage of tolerance.

5) Judging from the relationship between aquatic organisms and their
environmental conditions, these temporary pools fall on the type of dys-
trophic #mesotrophy, cold-temperate water and "Kleingewasser”

6) It should be emphasized that a lot of female C. uchidai which has
never been reported before were collected from the studied pools, the
diameter of the resting eggs produced being 450 —500 g m.
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KEEYNE, WE, pH, BHBEL COBRBEEROEILLY, ZO0EBTARENRL -
TWbd, 517, R L T2 288 h 2 % 1T hE, —BR9RARIKICIRIES ST 32 &4
TELRV, BELKEEYE OBRIIOVTET TIZVL DPDOMEI T obhTw3, BE
BT ARfRICIE, KEF - FH O(1964) DOFEBRMIGHT 4 &2 5, F 2B B KED T T
7 b 122w Tid, Moriya (1959) , Williams (1975) , Daborn (1976) , Geddes (1976),
Morton & Bayly(1977) % & DMFEN H . EHWIBEIZ DWW TIE, Armott & Hussainy (1972),
Bakker et al, (1977) , Rippingale’& Hodgkin (1977) Z ¥ ICkV#REshTwa, LAL
A5, dLEREIZ B AHOKEM T T v 7 b v BB AR v (Moriyal959),
7 2 CATFEE CIEBIE IR & N5 —BE kPR & K IS BBEE & B & OXHIB 2B 5 212 L
&9 ERB I, 1976511 H ~19785 1 AT, BLE 7'— VO IAFHHAME, EomeE, KR, pH
EAREEYEDERIEE L 2—HOFE L ERET 22D T, ZOFKERO—HERET 5,

I REMEETE

JEHEE O L FF R O — 8 T d 3 L5FEETEO 5 5, ALBHAL 15k D B 50T 3 45 (Fig. 1)
DRAFEIRE AT IZHE A S b b & S & U 72 @R X RRLMRICHEE s iz
HYIRTCE LR, BRMIITEMOFIPER SN T WS, EHEICIEERT & & 812, 2
DRET—-NVHPELBD, TNEETEFHELLIIEEL, WBRLTLE ), &R TIEFg. 1
IRLAES 2O T — M2 DB TEILHEEYIT- 720

AR OSEE, EFHERAFB.0CT, FEFHMEKEIZHN,000mnTH 5 4, LB DR
KEAZV, BEOHMBIZI0AEK, KHIZ4ARMTHS, F, REMITOFEMHIE, 213em
Thb, SAFAPSAHERRNF T I AL LN A BEP S HEHREN 7T AL B2 -TL S
(Fig. 2), #AEMIROLIF 3 MTHMEERLFM U 2R, HEH150em (19774 2 A14H) %
L7, 20, 3AORREEVHMERIEGMNICEL L, 4 A0 FRIERMES o L
ol

T IVIFEEBICEE T OB S NIE U, B HHMERET 5,

TI v vizonTlE, Ny FYEB00n Y v ST —AFAL, 1,500mE 1Yy e L
TET—NzoEERE1IEIY Y VT O5BELE, MELETI Y7 viday b THESR
U, 70%xF VT Na—=), 5%kN~<Y Y CRIEREL &, $RELFAIRIREHEL, K
B OKRES Y 7Y v 7L 7,
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Ishikari Bay

Pool 4,5

500 ' 1000

Fig. 1. Location of area studied and cross section,

: no vegetation

. Rosa rugosa dominant

o Qercus dentata, Sasa spp. dominant

. Hypochceris radicata, Cenothera biennis dominant

SO W

. Acer mono, Sasa spp. dominant
35mg/¢ . Chrolinity concentration in snow, January 21,
1978.
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Fig. 2. Air temperature and depth of snow cover.
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REHIR Ch 2155 3MOME 77— L TlE, AKRIT0THLFH0CTE TOLFAHEDH TH
B, T2, 5D B/ASLAETIIKBIIEBEIFKE L, PORBROBIE>TE
Hansd (Fig, 3), W21, ZOREIETEEZMISGROAKEEMA RS 52 & HHFS
had, 7—N1, 3, 40&)LRkELARETCIRKENELEIL & (Fig. 3),

IKEERH» 6 H 5B &, MET— VHIRIOARIOCLITO & 2253 2L, 15CHIRTH
By 58, 20CHM2 CroMBT 2L Lasx8ETH I,

&7 =& b Rotaria rotatoria 1%, BE T — VIO BARIF MR L CESL, #k
HAFIZ S DTS A HHBL T 3 (Figs. 3, 4), ILHRMETH 5 Nordodiaptomus alaska-
ensis |3 7 — VHIEAAL S HER L, KB 0 C~20CHIIEEL, WMAINEEL, Chirocephalopsis
uchidai\y, N. alaskaensis & [@—eiiiz HEL L, {RAGRESE 5+ 2, Daphnia pulex 13,10~
15CIZ% % L HBL TS B0 Z D%, ARAH5~30TIZ% 5 L &MEEIEET 5. Z DRI,
FRERCI AN 203 & 42 A KEE S & U ClEk L CW BERIHA S 1, 2 OBFDKIRIZ18CH
BTHole 3D pulex DEGFHFO _LIRIZ25~28CT, TIRIZ 0 CLITFTH Y, WMIHWEE &
YFBAEREIE 0 ~ 20T T 3 OKIF - FH, 1964), ##& T — Vo D. puler b RO &7 L
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Fig. 3. Water temperature (A), pH (B) and electric
conductivity (C) of the temporary pools.
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Fig.4 — A Temporal change of faunal composition for studied pool 1,2and3.
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7o TN EEHEOBRIIIZ I 2 DI, Ceriodaphnia quadrangula, Chydorus sphaericus,
Lynceus biformis T v, KBISTHIBEOM TH 5, KEA20T LWL THSHBRLTL 3%
O T, Lecane luna, Lecane lunaris, Asplanchna herricki ) 3 ¥6 A8 TH 5,
2) pH

B OBE 7' — VIS SRS BB L 2B 2 R L, p HERBROBEMME 2
% (Fig, 3), KBIEBETH 3, KMEPKEVT—V1E pHOBIZ L AEHISS WA, K
HONSVT =2, 5EREAKCKEEYDORBILLIE A E W, p HOEH) CHMMN %
DHFT—=N4Thb, BE T~ VHEIZHRETH - 20», 4 HISHITHR & B
X p H5.97% 2 DBIIHAITPEISEDV T ENTH S, ZhiE, 4HIHIZT 4D
LM 4150 m, BEFI30m DHIO 7= VAWM E N 7T~ v 4 AL, KPRAESIE
HEEbLRE, LD 7=z 2 OWBEMEIZp H5.98 Th -7 (Fig, 3), 2O 7= 2k
MPPEAOERBIEIT L TWd, $7/7, 755207~V EHBPIL TS, Ih50EK
25, eRHEEDEHEAKEMEAL, T V4D pHEETER2ZDTHA I, 4 AL3H
DI Edbm 7 = L e SBEL T T — N4 DRI E B ) T~ VDR 77 v 7 v kT
BRAKE EOERIZEVBA P TV DTHE ) BT e T2 T -0
HEHHAO p HAE WBAIZIE 7 — VB E CIllp HAEL 20, Mmoo 7— L Tl
BRI K 7 B L ERMIEC 2 & ATg 3 K VUEA LN S, B, [ERGMHEED p HE# P H 5
Lo EEbNh 3,

gk (19752 & B & L. luna, L. lunaris, Dissotrocha aculeata, R. rotataria, C. sphaericus
B EIFEMEAR I 2 BHEET A TH D, ZOL) 2IEERF L&D, MEgO T -
VIO AL > TV dE Wi b, Trichocerca spp.itp H 6 FREDHHZ L HHIR T
BHETHO, A4ELp HERBOBIZZHMHNRL, NEWT -V TCEETEZ Db ol
p H5.5 LITFIZIZHIEE L &\ Filina longiseta, A. herrickiif, & 55 A p HOECERZIZHE
3, pHT7MZTOHEASHBL Tna,

3) 4

BT NOEERITEREEE L VBEE L TR -, BEEBEIZNE 7 — VR ¢l
T2, 4, 5T50u B/ THY, HBRIHEES 2 L1Tmg/L TH B, M7=V TIE
EEROTHAKRE VD, FRIEE, BARZEDERIIELESNRTVALTH D, &7 —
V&l TV ORIDHE % 5 LRI A (70~110mg/¢ ) 2h b, T—n 1/
GBS TS SRR RIE70~100mg/¢ FFAEL, RAIZHIL 720 7= N 113k bR
R E N, Z OHUE ORI OFE fp I3RS O WG A A FE L TH Y, HEOE
XNTVEVWRIHLDOMBEIZL > TRIESHHIL 280 LB bh b, BILEENAIESE
LR TIEBICE S NRBIZAZIZL 22 T T 3 (Fg. 1 XS, 77— 1 I3
BORPMDO 77— ViV 2l bzbsh, EHREIMMD T VD2 ~3FLm525DTH
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590 FT=NELWHRIEVOTHBEBDOHELZPNDPEIPNRTTVETHEL I &7
=& LIEAREOESRE L & SRR~ ERERDOKETH 5, 7= 4 IZHRB T B Philodina
roseola | TG IBIE D E W ARIE (5 %~20%) (ZH HIRT 58 (86K, 1975) TH BN, 20—
TEPSESEBEIIDWTEIZLIIATRETH 3, MIESBEDCREL 23 IIHEL 24y,
=7, 7=V 13D %ﬁf%émm,pHmmmf—»&ﬂﬁmﬁﬁ&ﬁTﬁﬁfﬁﬁ
F1E70~110mg/8 b » 0, D =V e R B, C. uchidai \ZHEEREZ T PO T— N ERE
T= 1T IZIEHEL B v
4) IRIFFEERM

T—2, SIIKOEFHEEMAL 5 A THY, -1, 3, 41I50HMBL EEELCE S

T3 (Table 5), RIFHEHAM & 46T 2BEE 5 HEIE, N. alaskaensis, C. uchidai OifjfET

Table 1. Characteristic of temporary pools,

Max. depth Max. area
Plots . Period Days
cm m
Pool 1 75 10 X 108 April 9 —June 22 75
Pool 2 25 11 X 108 April 9 —May 11 33
Pool 3 55 3 X 103 April 9 —June | i 54
Pool 4 80 6 X 103 April 4 ~July 15 103
Pool 5 40 1.5% 10% April 13—May 25 43

hbd, 2y 1HMRD I b, MLBEOLEFHRIEHA0H ThH 5, N. alaskaensis | 7— )V 1,
3, 4TESL, MO ITEHBR L v, Couchidai 37~V 3, 4 THEEL, T—L1 iz
EHBLL 2w, B0E 2130 X 7 — ¥ CHBICIHED 2 WS Tl 1 REE O KIEHIR %
VR LT B, N alaskaensis, C.uchidai \${FAIPEFET 5 F TORVKEHMBABETH Y,
ZhikRotiferad & 3D £ 9 1TRKR THRIRICHT 2 2WEO LA ERE S, FIZE)EBIC
Z5A7—7, MEAPRZ - TL %, MEMIZHITT 5 &, & 58BN CIIREREMOE
BT O 2P EAE SR B 2 &#%héhéoﬂﬂ7—w®$ﬁf%%&mii%
DIEBR &L OB L Fig 5I0R T, Z DR K 0 /RIEHHHM & BREIEE & ORI IR
BHBEHWTEL, 7=V 2~5XFEFRICHEETH B, V-1 2T BEEEEY S
OIS E AV E W,
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Fig. 5 Relationship of continuous existence of pool and
accumulated numder of species.

v % %=
BREROME 77— ViZsw T, KRR > 50w ) LIEFROBEY SRR T 5, A
ROFBITEARRIF LI 2, BHROEBEE 23 IEHHEL 2 v, Dozt k7o
7 N YHAGERIIZIE U, EPREMIZA THRNE 7 — L O ISEREIEO 7
—TIUBT 3L DERPEEETH B, C. uchidai 122V CIZEBRIIZAKIELE OBZR LTINS Z
EAFBRRNZ L Th B,

PLboz & E0BE T — VOB ORI EC A YO EE I LY SRS T 228N
ARETCH B (Table2) o 7'— WHIEHOWKEINIEAL T R ZIIG L T B, 7= WHKWIDOIE

Table 2. Temperature stages and aquatic organisms,

Pool Stage Water Temperature Temperature Stage Aquatic Organisms

Early 0 C ~10—15TC Low Northern species

Middl . . Northern species
redie 10-15C~ 20 © Moderate Températe zone species

Late 20 C < High Temperate zone species




36 Ei= g & i ®2E 1979

AGRENIT ISR RFEA TG L CATIEHRFBILEE L TLE S 7 — N HREIDEARIHZ )
HACHIR L LA REA AL, ZORE 2 S IR T 3MERBERLAIIBErbo T
<o

p H, EWFHDO G2 5 & TRE 7 — VO TRHEBE R TH 2 2 L P52 ThH 5, 59N
~HEANOEH AR THETIE, 20 L THERT S REEMLENT 52 &by
27

WABEIRKEEYOEGORBEERO ) bERELMEL LD 5, &7 — V& &1k MERED
ERFLTWANWIEEVPRETHSZ LA pobh s, 77—V 1 THEERRBEE Al
T %)ZOOmg/é FEETH VRAK~BIEATH 3, C. uchidai ¥ 7— N 1IZHEAL T ELDIZMD

T VBN TEZREIEWA S TH A h, C uchidai pJg+ 3 Anostracad £ < |3 Artemia
salina 73 PR~ BB REKIRIZEET 3 TH 595, 2O Couchidai 13% D & 5 & Eta s

MR IR ATEL B THKMIETH A9 LB bh 3, Z0 C uchidai 1250 T DERE"
3, BEACHESNTHS T, Kkuchi (1957) HMELHEATVWAEZTTHY, oK
TR & & LIIABOMERETH 2 ),

IRIEREHAR & & 7 — VO BREBHEH OBG TlE 77—V 1 20 & AV s <, RERER
DT —=WIZBENTHEVBIML 2w & AFHA&EN 5 (Fig 5) 2O ERAIZIER L
THADIM UIERENF 2 ~3HBE 20 I AELEREEZ S b, BREEIER—KEHRM
MOBRIEE 7= & BERON 2 EBRICH 5, 7= 2 ~5 04 D0 7~V TlE LFIREF
DEEIKIZER L TH 5,

BT =L BRI NT T T Y 7 by a5 ~10FEHIR L Tz, 202 &iE 77—
R TY, %2 ORKEEFMIERER L L TE Sy MIZL T 3EWRE ICHIET 4K
SAEME BB S 3 TEOEMHEERT v Yy M PFET S5 TES D, 2D LIEFg 5
PR ERS ZWZ EDHHD 1 D&% b, DF D 7= LA & N TEHLINIC 24 FEH
HOBMARSEEVI ZEERBLTREDTHS, LAL, HMHBEL 2KOERL & vkik
PEBFIHEE L T BREEE TR T 2 32 2w, 4k, 7 VIRIIE & Flkk
DREETHIEDONKERZ4T 2, FHAOTEMER 2859 5 2 L1220 HEOEYHEE R T~
3w WM D KRR 2 &R RS 2 L ARE L ko T A ThH A I,

T WEIRBR O REEMIFEIZ L DR 5 ZHART — VI DRI AL TEHOER
(+507C), MZXDEmEHE (—10C) 12D %< L bR 5N b, Couchidail3 I~/ 77 o A
W, N alaskaensis 398, D. pulex élﬁ‘fﬁgﬁ R. rotatoria \TEEIE, Harpacticoi:ia A

— VIR CHBRT 2 Z L I KD BRI A 5D TH A 5 ZIUEMAERIZS A K

1) AHE TEAV0H THHLED 1 & 5 <Y, 1 b Anostraca Tiif AN GHIER, W) %7
Vo BHERERTH-TMELHEL L L L EZHIRES N, WIAINOKE 5134 450~500m Th 2,
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RIERL, % @W%’C‘ﬁ‘fﬁ?‘ BH»5TCH S5 (Wesenberg—Lund, 1939),

B, ERERILS L, Hmmm@§<aRmmmm§t@ﬁi 40°C 2 I RIS
CHHMBT 3 2 & KGR, HRITEIS R AR R w2 L AHERTE B,

HEHBORE 7 — WV OEYHILIER BB OR WA M E D TV 3, 42K
— N & B OB BRI O ITTFE T SRR D 72 O FERE15~110mg/¢ T5 ~
40 & Z o BEHID 7= VAT NIEBO A v 37 FLHEBL TV B TH AN, 2hk
SEET A CIXREETH - 1,

BB HB L, T— NI THRIETS 35 T— 1 £ PPEEAE R R L, BOR
TELRLEBZEDEES Lo pH, K% ElLDT—NIZEWTIEELESIFEL 5,
LALET— V& Wik, BBEOERmERT, & 77— NVOREEWIIET R, KT
A2V, Z0IbhR OhARITE) & EREAERBO S ER1T ) RELF S 5, Zh 5 DKIFIC
EEZEE, AR, RIS S BFEOAHB T E 3, D& ) 5T H B Anostraca DINITHZ
PRIt 2 A Z i s w3 (Castle, 1938; Avery 1939), Artemia T3 b L/va—X
RV RU— NG EOYRTRDEEES EEMEIL TV 34, INZT TIEZ ORBHIG
T AR S UTHES T4 (Daborn, 1976),

D EZ#E L TZOMBERHOME 77— L, KED 54 TS 5 CHEMEA R DmifiK
FYIEARDRERIBIZET 3 L 0D 2 LA TE B, KEEME 2 D4 BIBREL L DI EHE 44
MBER D H 5 2 L AHER T E 727, SBEEOMNIS & —Mt, ERILL, KZ O T BHE
KhHAH,

# B
FHREBITTBIChY iltiifiiﬁ'kl” SCERBIR R SR O M IS HE%, \WIHERHI%, SgR
FEBhEE, WHBLEDSIR, FHUELR BRSBTS O #0212k 4 5 iR
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