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Studi母Sof the Fl'esh同watel' Plankton of Central China， 1。

Kikuya MASHIl三O来

(Rcceivecl Doc. 23， 1950) 

Iniroduct i on 

1n spitc of t he riclme日目 of variou日 il1laml wa t白r向 。urpr心目白11tkllowlcdge of t l:e f rcsh明

watcr pla1Jkton of CClltral China i" stiU vcry lH¥l'l'owly limited. Althoughむxccllentworks 

have becn publishα1 hy several author刊 ZIZcZ目， G. O. SARS (1903)， LEMMERl¥LANN 

(1807)， BREHM (1¥)09， 1リ:;0)，BURGKHATU灯、(1$J13，1'~)24) ， uimo (lD27，り:32)， 

alJd TUGE， KOKUBO and IMAI omm)， thωu s1:udie日 wel'e ha自己d on m.oJ'e 01' lc"s 

fnigmentary ma1:erials， lllO日tof the loualities ()f their matel'ial凸 beillglimited to the coastaJ 

1・cgiOll. Recentl)らM:IYADIaIld UENO of the lJllIversity of Kyoto mad巴 aSll1Vey of thu 

inlalld waturs iu the eO!l日talregioJl of Sek:ialJg Provillce (thc YaJlgt自己 d色lta)，thc re自lllt日

of which iYel'C imァe.stiga1:edhy mally authol'品 alldpublished ill the form心f"Ikp01・tsOll 

the Liumological Smもveyfor Celltn弘1China" くinJapanc日日)in 1844. 

During the 1ast war， the p民自己ntwriter sp巴ntabout th1'回 yearι (1!:JL10to Hl43) ill Cen-

t1'a1 China a日乱 soldiel'a.nd was hl1.ppy ellough to make l1. numbel' of plallkton collectiOlls 

in thc arel1. extent1ing fl'om Kiu-kitwg toLalωTUJlg-ting幽h11aIoJlg the Yaug圃tse-kiang.Thc 

pr巴目白lltl'eport is t11e resuJt of hi日日tudieson these matCJ七五k 1t i日 VCl'yregrettahle to the 

wl'It己rthat COIl日iderablepal't日 ofthe mat也rialshave beN! 10丹thecause of extrem.ely ullfa-

vou1'able conditiol1s of thcir preservl1.tioll l1.ncl trallsportatiOll. 

111 carrylng out th色 pre自己ntwOl'k the wl'iter is inclehted to Hlally per;3011日 fo1' thei1' 

kindne日日 lmd aid. FiJ'st， it is the writcr乍 plea日lIl'Cto rccord here his hearty thallks 1:0 

ex-Colonel T. YUNOIu¥ WA  allcl cx-l¥1ajor Dr. M. YA1¥IADA 1'01' thcir ldlldness without 

m七ich the coHection of these matel'iab hy a mere solclier ill such a wid巴 til・eaaul in 

variou日目色品目on日 aswill he mentiolled， mig;ht have bef:11 impossiblε. Th仕事Titerabo wishes 

to expre月日 the sen目。 ofgratitllde he f eel日 townrds 1¥h¥ R. HOSHINO for his aid， through 

which th由 collectio!lof TUllg・-ting-huplankton was :'Uccessfully mnde. 1'0 late Prof. Dr. 

S. HOZA W A and Dr. S. KOI王UBOof th色 TohokuUniversityand DI'. M. UENO of thc 

University of Kyoto， the writer wishes to expl・e8'S11is sincel'己 thanks1'01' their kind and 

help1'ul advice rendered in 1118 study. Purther， the writer is greatly :inclebted 

※ Zoologic<tJ Institute， Faculty of Sdonco， K己nazawalJnivursj ty 
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MαteriαZ 

Th由 mate:rialt1'εated in th己 preseJltstudy consists of 232 samples which wer日 collectα1

dur・iligthe perlod of a:bout thr・白色 yea1's (1940--1943) bγ the write1' lt t a hout 38 localitie日

in the followillg regioIls: 

A. \Vu~hanl) regio1J， 18 localities: ponds， swamps and lakε'et日 secatter白dill the自ur-

roullding area of the city of Han-kow2) and ¥Vu-ch日JDg.3〉

a B. Yo司yaIlg(Yo-chow}') regioll， 4 10c凶乱日ti巴句呂 : 8 1'0ωnds near th白 rai出11'0叫1乱王吋d日計tf乱批弘吋t]O叩11of Yo小白也

yang and Lak忠 Ta曲chi乱O.抱七占

G.Ya似叩II沼g司tしふ『秘G司ki王，ja釘n塔g?f6の) 3 s計t乱批tiおor附l出S.

D. LalωTung司ting-hu，l)1 statioJJ， off Yo曙yal沼町
K and Chao四li-cha09) 10 1いoc倒al五iti色剖丹: po叩nd品18自 a釘ml丹開刊唱，y乱am】P伊日 11e倒乱r

t廿h沿邑 tω仁0¥町仰}凡円内叩1存T干w耳干7耳干v印V
b ど巴3 

F. Chトkung明han10)r白gion.5localities: a 1'001 allct sprillgs Oll ML Chトkllllgcshanalld 

pOllds llear the tOWll of Hsill-tieIlYコ

G. Kiu町kiang12) 10 localities: Lak巴 Nan-mell-hu，H' J~ake Kall勧tang-hu.14)

small ponds near th白 ofKiu-l否日maH and near th記、 ofL1日ll-

hwa唱tUllg15)which lie日 atthe foot of Mt. Lu-shan戸〉

必 {;h~-kun)!-sLap

Tung.寸ing-hu

Fig. 1. 

Gene:rαl Re腕 arkson the Plankton Collected 

The plankton organisms identifi色dby th白 writerare as follows: 

Cop曾poda

EAWI 

CHJNA 

SEA 

SinocalαJlUS BURCKHムI~DT， 幻"l1cmis(BURCKHARDT)， 

ha仰y刃1l白fμcli(BREHM)， λN. y 必仰ngtμS白ek是iんω.三k正σUZgCl，沼llSμ、よ山，is、J人5
(但R.YLOV町)， Pseudodia，Dto1Jlus (POPPE et IUCHARD)， Cydots str.)vidmts 

(ULJANIN)， Eucyclots (s. urrztlatω(FI8CHER)， l/，feso勺lclots leucお rti

(CLAUS)，わlali・llztS(REHBERG)， Th. tai・IIOkuel1sis(IIARADム).

1)武漢， 2)漢民 3)武昌， 4)岳陽(岳チ[u， 5)大橋j乱 6)揚子江 7)洞庭湖， 8)羊楼1隠，

9)遇、李橋 10)灘公山 ll)新居 12)ブL江 13)南門湖 14.)甘架湖， 15)第一花洞， 16)庭山
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Cladocel'a. 

Sida czy品 l11illa(0. P. lHULLER)， Diaj'!laJZO.Wma 品ra{'ll~vん'rl0l1 (LIEVIN)， D. b. yar. 

1 eudzte.'lber gz""IlUlIl F、TSCln:n，Latollペイゴis llustraがsG. O. SARSヲ .D，uJmia j'll!eX 

(DE GEEH) ， D. !Oi?gistilW 0. P. MULLET~ 11)'17万ノ7<7 (LElDIG)フ I).olrillata }ZLNG， 

S capholeberis kiJlgi・G.o.SARS， Simρsa 7Ntltla (り.P. M.ULIAn)， S. l!etuloiγa(G.o. 
SARS)， CeriodajJ!l!zZa latz"cll1tf!，げ a P. E. l¥IULLER， C.門rηeγヅigι，u的d釘ωμどιtlん「うz'1及1江I百(干¥j一

1tt(f[rρrρ'i'う旬ど1Sぐ宝[口RAUS，31. dubi・aD:E GUEHNE et RICHARD var. ]7arz!a RA1¥LMNEH， 

b勺、f1Jlinil lOttgirosiris (0. P. .I¥HJLLER)ぅ万..I~d山TÙ BUH.CKIIAllDT， Bosmill勺句IS

deitersiRIGHARD， JUa，'rol hrix roua (，TlTRINE)， Chリ!dorus sjJlzaeriωs ((). P. 

JVIULLER)， DunheZledi・0ιrassll KI:NG， Alρil!l redUll/;ula G. O. SA.RS， A. c'ostata G. 

O. SARS， A. k~rztl {， KING， P{/!lIr(!x7f.s trigoJiel!us (0. P. l¥1ULIJ;:R)， Le(Jtρどlora

ki1Ultiγ(POCKE) 

Rotifera 

Aspla!ldz!la brii;htwe/liγGOSSE， A. si・ebo!di園f・ (LElDICり，ムS~V !ldl(teta JjY.，円。Ih!Iater-

mi llali・s(PLATE)，Tetramastix IツρliemisZACHムRIASvur. AIてfL8TROM，

Polyぱrtlzraeut)'プU!ra'VIERZ" P. trigZ" (EHIUKx.)， TriduJt'cn'a bun・stata(GOSSE)， 

T‘乙yli71driいI (IMHOF)， T. te/n;ttIu CEHRBG.)， TnヤllOtrIaintermα!ia CBGDL)， 

SClwidiu1JZ eudactylotu1JI GOSSE， .lI1.Yti・li1UlzJeJtfralis CEl王RBG.)，.EuchんI7lIsdilatm'IE 

EHRBG.， E. pirz:formis GOS8E， LecピlIleluna (O.F. 1¥1ULLEH)， L. ltJ7/?ulata ((iO-

SSE) ， .LJ1011ost)'la bulla GOSSE， /kf. !zmaris (EHRBG.)， LejウadellaO'l山 tis(0. F. l¥fU暢

LLEH) ， Test前

。l![iularisGO何回~， B. WIEK， B. B. un:eus L.， B. calit:l!u'rus 

P ALLAS， f. amtilIιeros， f. stinoslts， f. IPll川 iCz/，ormis，f. {uJrcus， B. qUlrdridelltatus 

HERMANN， Scみかzzρれoc正.'ercωa，必iiz，elコす叫、;/γρ01'円/li.J'工DムD ムY，S， d. va1'. ltOJllout'os VVIERZ.， Pla え)'/as

patullls (0. F. IvIULLEH.)， P. quadruwm's (EHH.BG.)，λ-:eratella i'Oc/tlemヅs(GOSSJヨ)，

K. c. va1'. tecta (GOSSE)， K. 7!lzlga (EHTtBG.)， f.ωymmetrz・ca，f. trotuぴ，K・ダuad-

rata (0， F. 1¥1むLLE号)， fissa GO尽8E，1いlariaがの"iZ(HUDSONふ

Protozoa 

Ceratiu1JI hirulldilZella O. F. lVltfIA，ER， .Peridi71i・umザサ Volvox aur訂正sEHRBG寸

Dzjjlugia ，'or01la 'WALLICH，ρ. biwac KA-'Vl¥.1¥1URムDillobtフ!Ollserfulariu EHRBG. 

G白nel'allyspeakillg， this planktoIl fnulla of CClぱrulChinn shows ve1'y remarl;;:a b1e 

f巴atur己的 containillg mally endemic 01' charactoristie for幻自出uchas S.ω'Ystrophorus. Eo. 
si1lensis，λTeo. lleandeH， Neo. yallgtsekz'an{;e!lsis， n.日pフ Sil!o.sarsi・，Lαt.australis， B. 

jlltalis， Dztll!t. crassa， Scりh.killgi， C eriod. ri・gaudi，j'j/[oz'lla dubia aIid [). ZOttgisjぅz・lUl

f. gaZeata ect. It Yllay be a llotieeable tendcllcy that in Cladocera the tropical or白ubtrop'-

ica1 for・ll1Sare g己llerallyabundaIltly seell， while in copepocl fauna， especially 5n Calanoida， 

th己 記ndemicor highly chameterist:ie forms are domimmt. 

ムitentiollmust he drown to the faet that th邑 distributiollof thc phmkton 01'gallisms 

of C己ntr・alChina 日記巴m日 to be closely r記lnted，direetly 01' indirectly， with th己 great river， 
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thc Yangt日e-kiang. Mo丹討tof t仏h巴 Ilmロm己rou町1均白 wat記r8百忌 llO閃1羽y，明W而1寺寸:jc也1込白lys舵ca抗tt己剖1弓℃巴d in口] t出hむ d出h悶曾-a品剖もd山巾I1知I引Ja

arげre凶乱 of the Ya加I口1g計t日関e-叫-1去必ki王王{j乱叩ngv刊乱l馳 aも1"eCOl訂Jsidcredto have had m01"日 01' less cOlmection 

with the r1ve1' itself and n日arlyall of the large-shaped onむ日 among them are suppo;号edto 

b白 the r白mains01' "loh::-白円 of th自 meanderiJJgs of this 1'iver. The of 

these lakes， swamps and ponds mu日thave beell all mixed up o，dllg to t}le rep巴atcdftoods 

which occurred during thc p品目t'age日 }'romthi日 poiut of vicw， thc phmktoll fauna of 

Ceniral China may rightly hc call日dtlc Yangt丹 fauna。

According to UENO's studi剖， t11白 JVIallchm匂nplanktoJl， th白

Cladoccra 臼cemsto hc clo日clyrelated with that of Celltnd じLinu，havlllg a COIJ日ld-

erahl白山 川}erof ch ractcristic 01' S仁川herne1em白nts JlI comrnOll， e圃 g.，B.片山lis， C. 

M. du品iaand DU!lh. crassa. POl' such a wid，~ d:sirihutioll ()f sOllthern 

elcmeIlts of Clad.ocera， in the writer's opinioJl， the tiYO grcat riv町内 th己 Yangt自己-kialJg札口d

the have becn l"e~ponsihle in aff'ording them a 、chalJc白 toadvallc色Jlorthwardfrom 

Ceniml Chiua. The Hwallg-ho， the greatest riv己主IliNor寸hChilla， is well-klJOim fOI句 the 

of its COlll'，-e. Several years ago， illdeed， thc at ftood m札([，己 a

日urprlsenglygreat mov白 ofit日 COll1'Sealld had 1ts jlCW mouth open m.or。白 thall650 km. away 

thc rivcr [0 thn Yallgt開 -ld札llgllcar its mouth. Prom 

the south日m elcments of thc Ivlallchurlttn may he 

ttS au extension of the fal11J!1 of Central Chi!Ja 01' thc 
A 

:raU1Ul，圃

Concerning the faUlIa， thcn; is another lllt旧日ting the proα、m

of adaptatioll of the 王tonallimals from sea to inland iyat記rs. C仁smopolitallismse己I口1日?

ill g合neml，to be a charact巴rof the frcsh-water CalaIloid cop色 of

inland wat目 5， how志向r， may be taken a昂 olleof the rcmarkabl.己記xceptiolJs，because each 

species has more 01' 1esB 1ts own l1mited distrihutioll. This r巴吃 ofthe CalaIloid 

cop己podsmay b白 due to the fact that thei1' adaptatioIl 01" migration from ~己品 to inland 

wate1'日 i月 COll自id色redto ha ve been iロad己 ina11 lige comllarativdy recellL 

五ERRICK，，，ho established thc gellUs called attεlltion to thi日 ge1JU月

品自 a"m18sIllg link COIllJccting th邑 fresh-waiergelHls .1ヌ withits fellows of the 

8ea.円 Later，TOLLlNGEH (UH1) alld BUHCKHARDTく1913)maintained th乱tit白:rnjgra咽

t1011 took plac己 fromsea to fresh-wat白rhut not from f1'的h回waterhack to sea. 

The opinion of these two author日 isnow geller乱11y to he true. 

are hitherio known to helong to t11i8 genu的 amOJJgthem 4 beiIJg fOlWd in t11由自己a，2

in the向 aa日 wellas ill b1'ackish包 water，3 lU brackish-water and fre日h-wateT・(P.10Mμs 

GURNEY， P. POPPE et RICHARD， P. J atonicus KIKUCHI)， allcl 2 in 

freιh-watel' (P.ω tottei STIN，GELIN， P. forbesi BUHCKHAHDT). Two imlめrtantspe-

Cl白日，P. inotinzts and P. forbesi， of thes邑 twenty句t1¥"Ohave bcell described 品目 comillgf rom 

the Yangt自白岨Kiangand its ncighbourhood. Th己 form邑rspeciω was aft邑rwards

f1'(コm sevcral other localltic鳥川口lely，the River .suifull Wh1Ch flO¥Yfl IlltO Pct己rthe Great 

Bay (SMIRNOV， 1929)， Lal王色 Ka日umigaurawhich lies 11εar the Pacific coa8t 仁fCentral 

Japau (BItEHM， Lak白 Koyama-ikc，vhich lies near thc COl¥st of the Sea of JapaJl 
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(KIKUClII， ]:)28， lUBd) alld 柑 V'-'.l・，，1ol:ber hl'uckif，h-watεr lakcs ill Japr日1. nい(、entJy

thi日目pe(;ie~ was cullectが1hy TUGE， 1'.OKU130 alld IMAI (Hi.'l[)) from thc lower part of 

th白 Yangt出e-kumg，hut the pre;;山 writcr(，o¥lld ]IOt fhバ it llmOJJg his collections whicl1 

¥ye1・日 mu(k in thc nppeJ' l'eaches (lf Kiukiallg. COJl 日iderillgthe吊crccc庁{]，ち thc dist1'ibutioIl 

()f thi月日peel日品目eCDlS1:0 be limited t() tlw watCl'S which are llcar the s己凶品I口ld11aもγe日01江n己

cαωo川)

司wγ泊L凶円 a玉ftcnvl品川U'.れB弐寸ds日 r冒噌白pOωrkじdby KI口1ζUCUI CU128) fr打.吋()刀川lr! S剖hi汀1mりy乱1口n泊iaL-1gi乱もt日向， lt 1::詰弘keir口1.Jap!札川t口ll，
' 

1れ1γ.-1七hich 丹 si tlla tむdlJeal' thc cuast ()f the S口氏 。fJap九Jl. This 臼 the olJly l'eeOl'd of it臼

[Jl'useuc，-， itJlyW hct'c ex:c己ptill thc origillal lucality. 的illce，ill t hc en月eof the wr勺c1"sco11cc-

ti01lf5， a la1'ge llumher of tJli;; sp口elωW川 oftelJ fOUJl(l jn tlw Yangt日c-kiaJlg and 削 lrle

othcl' loe土lliti<.'s， i t丹 distributiulIill CピIltralChirm 日出uppo日f~d to covc1' a mueh wid凸rarea， 

l'('aehilJg fartheJ・up thc :，:uc礼m，tluUl ill the e品目。 of thc pl'cceding 日pceie日'1:hisfnct 

leadメ thewritel' to lWC.3¥llllC tLat P. /orbesi固 hadada肝心d.itωlf to frc品h町 watc'rcarliel' than 

P. IIIザ illltS<Ii<1. lt rnay al吊obc a very i lJt.~rèstillg fact thM， as mentjoIlcd abc川町 p 

/orbesi i" vcry llauowly limitcd ill its distl仏 Utlol1，while P かどヅi1l山知 的 hefoulId 

wiclcly in many braeki日h aml fre日h-Wlltむrhke日 ill thc coastal r('gio!Js of Japan am1 

SihL!r.ia_ Sinocala思us1nystrtJtllρrlls is tll巴lJlost charactcristic: copcpod i11 the YaJlg自tc-

1，iang fauna， aud h川町verheell rccorded frolr! othe'l'・ regiuJ紛圃 Though BunCKHARDT 

cuml) mcntioIJcd that the distl'ilmtlOll area of th1S speci己8 日 limijし，dto th(' frcsh駒watcr品

adjaccut to thc 日ca，th巴 p1'己日己II此ti¥γず吋1

all ill込lr臼II口i(dl1r.eJgSSi i OIn I a 月 TUJ11芯ヨtiInig『ih1 1u 1 f日jitua弘枕ted!thont 1，000 km.比twayfrom the rive1' mouth. 

Av白1・yclosely aUit'd ;ip'~'cie日 ， S. te1Zellus， which wltsfir~t descT仏 edhy KIKUCHI 

CHJ28) as a vltriety of Lim !l o t.:ala 1ll•μ'IS S刀illellSis，18 丹 kr王勾nωO¥¥"l口lJ t白ohave 品 、wIek distれrもt廿i
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schon vor d巴1・ d色l'J叩 ullischen1r出 19uirlarぬ cxlstiertenund 

ihr h邑utczerstuckeltes ¥Vohng己biethεsledelt hatten， was ja auch bezuglich d白人1't日nder 

111 d色，- anzunehme'll wa1'c，" 

BHEHM's may apply a180 to the cases of .some other Wh1Ch posse日S，

if 1l0t dircctly， mor記 01' less clos巴 1'e1乱tiollw1th ihe 自己a， In th白色arlystage of it日

fo1'matio口、 the S色白 of .Japan must hHve remaiIl己d in a hrackish旬 watercondition fo1' a 

cOllsid白rahly Th.? a巾吐t乱6'0ぽI1f1m⑨勺om s泌邑t品tt白ohr丸1'.包九川〈

fro在mfr，己8hγ-w干れt'[乱L吋t己l'to b1'acki"日，h旬「叩\~志V沢;，;at己1'.、ì i臼 日阿unno丹己dto haγe tak仁el口1 1わ)J乱CCJll 呂on~c copむpod出 自uch

as Sillocalctilus and 。'11the str・uc-

their habHats must havc hccn 品。latcdat some 
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madεfu1'ther to inhmd wate1'日， with morc 01' lcss 

telld巴ncymay he that tb色 earliel'the to inland waters， the morεpro-

gr己ssin differでntiatioll， Tbe 品hle 日howingthe pres己ntdistri-

bution of 日記venll may an sugg白日tion.

fo1'm of D. 

Hむ1'e the writer W1日11邑s to notu a 

:fact that th白
TabJe 1. 

llCW 

I Central I n" ' I T 
伊 cies ~~\~~~.1 Sj beria I ~I I Chln8. I ，'" LNU<' I IsJ8wls 

S， 戸仇がωs| iト

ぶ抑的!S 十

円。

1!.-. Srne1l.SZS ←ト

E }，toω1 -
Ps. UZOtiJi'ltS 十

occurr，己dat Hankow 

+ 

SL 5 evull in the wintcr 丹eason， .AlI the 

coll己cted thc 

wTitεr ln Centr品1China are regarded 品目 b色E

lOlJging to 

+ 十

』ト

Ps. foroesi 

P"rarYdotI1za 7t即 日

+ 十 alrnost a11 of them b色ingpoint-headed， 
向

。1'O'l: fo1'm. 

Th己 localitieswhε1'e th己呂pecimens¥¥日1'e

collected a 1'e 出 fol1ows: a lakc1et in the llorthern of Hankow (St H 1))， 

Tungting-hu 18， ancl a behind the raHroad 日tatio1!of Y 0句yang(May 

18， lD41). Amollg iI1cse localities仙台 lakeletof Hankow was th日 onlylocality wh己1'esome-

what s色rialcoHections in various sca日ons¥V日間 m日d己 al1d matured pa1'th邑lJogeneticf邑males

wer己 ahundalltlyobtain官cL 1n円己 ofthe occurrencc of日om邑 male日pedmensh白re，no 

f巴mal己 with cphippial己gg色 wasfound‘ In other loclllities t11忠臣p巴cimensobtained wer，ぜ

young though in己vcry rihundantly occurrect 

Table 20 

一一
194 1 1 942 

dc::.te 
20/II ¥ 24/吋叩v114/吋21/阻 I12/X 1 l/XI 1卯 I

γ¥Tater tem戸 ratu陀 i9.5 - I 20，0 1 2l 0 I孔 21 22.51 - 1 -

Occurre…f aω1 r 1 -1  cc 1 - 1 - I -I r I c 1 

18/I 

4，5 

cc 



Studiesゲ the.Freslt-water PlaJlktρn f々Centl"<ll Chんのよ 23 

r.rhe s色a日onaldistributioIl of the animal， a1](1 th己 condhionsof the water in the lakelet 

of IIankow (壬:Io") ¥verc such a日 shO¥m ill Ta hle. 2. 1t 出 veryregrettahlefor th白 W1'公er

to have been unahl色 10make any co11己ctionin mid日urrm:erat this si:atiol1. 1t lllay he 

llec.:.ssary to lJotc'， howeγe1'， that ill the Iiankow l'モgionit 日日o¥Yarllユevellin May t11a土

the atmoBphel'ic t日rnperatU.Tes(.l nleth1J.(~B rjses a，月 11ig11抗日 3ゲ(]01" 11':10r0. 

1n t11i8 bkclet， in Fchruary， 1:は1，a small llUlnhor・ofyOUllg specimεns iH，日 foullCl，iu 

l刊誌でchthey dis日ppぴl1l'ed，and 111ムprila 1m;包C llumbeT・ofyOlmg Oll巴swas agaill colleeted. 

In Sepi日mheralld OctoheI' of the s日111(>:y，-，a1' IlOlle (，f th白札口imalsw:ts found. In Nov.:.mbcl'， 

some yOUllg fOl'JrIs and n α)11lparati vcly日mallmnnher of f'umales hむn1'ingparthullogunetie 

egg日 madetheir secOlld appeanmcu， 111 D白eumburtheBe purth己noguneticf'enmlcs with 

elongated alJd acutely point日dhead円札bruptl.lァ inereasudin nl1m1児1¥ In Jammry， lD42.， !¥ 

small numhcr of maturud f umalωwith bhmtly pointed h己ad 日lJdonly 0110日pecimen仁f

round-hcaded fcmalu wer・efouud a.mOl1g a large Ilumher of typiel弘1galcata forms. 

Fig. 2. Sea弓on8.1change of the body fo，'m of DJl幼1u'al~ρIlgisþiJl.a 

at Hal1kow St. 5 (H5). 

III Eastern A日ia，galeata form of' D， longispilla ha" hitherto b己記lJ known in the 

日umUl巴rperiod from 1'vIandmria， :3akhal1n， Kurile Islands and Hokknido. In Honshu， thc 

main island of Japan， howeγ日r，JIOll己 ofthis forrn has hitherto beεn foulJd巴xccptfor onc 
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specimen whieh was collected UENO from th巴 deeplayer of Lake Kizaki. 

The日easomdchm伊 ofthe form of the hody in Daj>lmiαas ¥"e11 as rnany other phmk吻

ton organisms has lOlJg beell an Objf:ct of int巴即日tto many investigators. ¥VESENBERG-

LUND of['ered an 己xplamdionthat the悦 phelJomella'¥¥・erecaus吋 th己 change日 1nthe 

demdty of wllIer in which they due 1:0 the seasonal chrwg日目 of water t白日lp邑rature・

OST¥VALD 15 a180 of the opi]jion tha1: the 己micalchangcs of 1:h白 water，c丹pccially

th08巴 ill1:he viseosity， may he the maill 日timulantf 01' producin詰 thesc抗日OllUlvariatioll日 of

body form. Thc intcrpr，己tat1011of the日己 auth01・sis what ¥YC caH the buoyancy th己ory.

WOLTERECK， is of that the 

thel'mal stratifieation of watel' is th己 causeof fo1'01 

chungcs. 1fe statc日品目 follo¥¥"s:

"It日eenl日 that havc thi" kind of日hap。
ユ withoutHny clogatJoJl of thc head) in all 

hot 01' when arc alKI 

tlJlg within a thick of water， but they 

01' 1'etroeurγむdh白ad臼 onlyill 

laJ王位swhe1'e havc to live alJc1 1n a di~

tI1ictly strati自己d m日diumand withjJj rathe1' lJa1'row 

uf wate1'. Th白記庁'ectof tbe日eclongatiolJs 

and eurvecl rudcle1'自日eeUJ日 tobe that the 

dircction of日wimmiIlg(jumpillg) hecome日 11J.OJも

01' 1巴弓shOrlzontaL" 

In eithel' c品目e，tbe ωmn~olJむ may be that 

the elollgatioll of heads tllk剖 inthe S¥lwmむY

wheth巴l' it may b巴 causedhy h白むhallg白 of

huoyancy 01' ther・malst1'atin.cation of ¥Hもおじ but，in 

Central th官 wl'Iteroh"白rvedthe uOCC1'rellC日

of the phenomenOll ill th邑i¥七1te1'固 Although

the water temperatur己 isnot so cold lJJ wint己1・Hl

Central China as ShOWll in the tabl色， i t i s inconceiγE 

ablc that 50 ste色p a th合rmoclin巴 stillremains ill 

D己cemberand January 01' already is in existe:nce 

in ApriL 

It may a180 be an interestIllg fact that in 

.Japan巴seIslands galeata form 日foundo1l1y inthe 

northern region in th巴 summerperjod， wh110 in 

Central China it appears in tho wilJt邑1'，勺 alJCl

early summer seasOllS 

Re醐的公S Ort i-he Principαl Localities 

In variou丹 1仁ca1itie8，espeeially in the日urroulId-

-lCC 

Fig， 3. Sea勾on?.ldistrlbution of the 

plankto:J at Hankow St. 1。
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11lg r artitof tT10(hi ty of I王UlJlww，the planktoll coll己ctiOllSof the writer・iyorkedout n，ore 
01' les円出u日ぞessively. l¥1ost 01' t hem wel'白出urfacecollectioJls by hauHng a Jlι，t alrmg thc 

coast. It may h巴 ulldelliahle，ther<、fore，that the re日lllt丹 thu日 ohtl11JlediYemld not alway" 

fjhow the exact 01'日u出ciClIt1'eatul'e羽仁f the seasonal di日trihutiollS01' pll¥llkton in each 

locality. 

(1) Hankow St. 1. .(H・1).Alm宮epOlld in frOJJt of the Kiang-hang High School. 

Thi自 pOlldcOllsi日t品。fthe nmin丹qmu・cpal't lwd a 1011g， JllU'l'OW creek-like pmt (abollt 

10 X 80111・， ;) x 200m.， l'日目pectively). The plankl:oll coHectiOlls at thi日目tatiull iYere made 

durin.g' the period 1'rorn the winter to th心 cal・1ysummel' ofUJ，n. The }Jl'illCi})ld 日p，'60日

ohtnilled at this statioll are such a日昂hO¥¥'1Iill FigUl・e~L 

It may h巴 札 re口mrlmhlepb己nomell011at thisstation that thc :prer1omimもntform目的f

the pbnkto.ll aJ下 ali:ernatedfrom lJXI]lth to ]1:o.llth， at lea，自tdllring th" period from .J出n-

uary to May a日目G巴niJJ the figul'e. III .Jum!aJ'y， a Jal'g白 llUmh白rof Po!yar/llra tr(r;la wa日

fUHlld to he accompaniecl 1っT a cUllsiderHhlc numher 01' Cydops 'l'u;imts¥111 February， 

P. tr(gla almmt entirely disappeared and lilJother sp己eiesof rotifer， t't'Iz'Ju'a IOllgisela， 

tり01¥.the plaee (Jf th臼 fOl'mel'spccie日， the nllmher uf C. 'lIicimts í~lso dl'cl'e九日Jrlgas complll'ed 

wii h t hM in the preeeding mOllth. The domimtJrt spむeiωin "~Iarch w川 /cfsjう!a/Zι'llJl<7

brigMwe!lt・i，a small lllllYlher of whieh had aheac1y he'ell seell 1n Fむh1'ual'y，while other 

forms menti'olled adov'2 were found remarkahly diminished. lnムpril，j只 IOlZgiseta

markedly illcr，~m;ed agaill and A. brig/ztwellu decl'匂asedin numhcr. ムtthe h日gining

of May， a eht¥l'品。te'吋stiecladoet:ran， Afoi ntZ dubz'a var. abruptly i1lc1'e品目む<1， keeping its 

pl'edomilllmce through thi8 mOllth， but nearly all o:f th白 otherfipecie日 di:mppeared. And 

at t11e end of the SalTle 111ol1th， miother rotifer， Bradzio1llts rubells， ma1'kedly inereased. 

The fact that the plallkton faUlm is alw・ay日 xeprωentedhy OllC 01' h¥・omarkedly 

domiwlIlt日pccie日 witha r白gulal' altel'nation fr・om011白 toanothcr during a eomparatively 

8ho1't period l¥S d白日crih己dahove wi1 
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city of Hankow (about 50 x 300m.). The depth is not exactly known， but it is supposed 

to be no less than 5 meters. The water is rather clear and submerged plants are very 

scanty throughout the year. The southern part of the lakelet forms a shal10w lotus 

pond. 

Table 3. Seasonal distribution of the principal. plankton at St. 1壬-3.

恥 te(1科一
IIII IVI V I V I VIIVIIII IXI X 

1l17i7i13 
XI XIIXIIII 

Water temperaturcoC 23 

pH 7.5 I - 一 一一 一←
.N. ha?tdeli (adult) 一 十 rr c rr + 

v (young) Ir rr r r r r c c c 

c. vici?t払5・ rr 一 一 一 rr 

T h. tai1zokuemis rr 一 rr rr r r + rr 十 rr 

D.fm5mddtgdjvuFruEm E-mvmam r. r rr rr r 十 + r 一
B. fata必 一 + rr + rr rr 

B. I01tgirostris cc rr rr rr r r r c 

As. origるお'vellii c 一 一 rr r + c r r 十

Br，・forficula 一 + + 一
Br. calYciflor:附 r 一 - 一 + 
K. cochlearis cc + 一 r + c c c 

K. c. var. tecta + rr + r r + r rr r r 

K. valga 一 一 十 + r r 一 一
K. quadrata 一 一 一 正

Sch. a与・'versicor1lis 一 十 + + + r rr rr 一
P. trigla 一 一 r r + c r rr 
c. hirundimlla 

一 rr 
C〈.wAidtmhP3Sapb.MosJtf-aspines〉 一
(with 2 post. spines) r + rr + r rr rr 

The plankton collections were successively mad邑 fromMarch 1941 to January 1942. 

Among copepods， Neodiaptomus handeli・andThermocyclops taihokuensis we陀 found.

The former was seen to increase in the spring and in the late autumn， and the latter to 
be most abundant in the autumn， at least in the case of surface colle，ction. 臼leof the 

most noteworthy facts at this station is that this is the only locality in which the two 

species of Bosmina， B.Jatalt"s and B. longi・'rostriswere found at the same time. The 

latter， B. longirostris was found to be most abundant i'n Apri1 and to be next in abundance 

in January whi1e the former， B. Jatalt"s， was seen to be common in the autumn， but 

absent， at least at this sta60n， in the spring. This characteristic Bosmina， however， 

occurred very abundantly in the midsummer in the Yangtse-kiang as was meIi60ned 

before. Thus it may be safe to pre日umethat this form is distributed in large-shaped 

waters in the summer period too. 
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1n any case， the fact that B. f atalis was Seen to .co-e玄istwith B. longirostris at 

this station may be due， from the limnological point of view， to the condition of the water 

being intermediate between the fata!t'・'sty;pe and longi・'rostrz"stype. The seasonal dI'日tri・

but:ion of rotifers at th:is station :is also a matter of interest. The southern elements 

such as Brachionus forfuula， Schizocerca diversuornls a吋 Keratellavalga ，yere 
distinctly predom:inant in the summer period but absent:in the winter period， while K. 

quadrata which is decidedly a cold-water form as already mentioned was SeeIl only 1n 

January. 

τhe species identified at this stat10n are as follows: Neodiattomus hand!i， Pseudo-

diattomus forbesi，じ:'yclots vidnus， Thermocyc!ots taihokuensis， Si・'dacりIstal!ina，

Diathanosoma brachyurum var. leuchtenbergianum， Bosmina fata!is， B. 10勾 irostris，

Bosminotsis dei・tersi，C.勺dorus sthaericus， Astlanchna brightwellzi， Bracldonus 

calyczflorus， Br. forfuula， Br. rubens， Keratella cochlearz"s， K. c. var. tecta， K. valga 

f.仰 mmetrt"ca，K. quadrata f. divergens， Scht"zocerca dz.versuor;zz"s，めIti!laventralls， 

Trichocerca cy!indrica， Fi・!t"nia longi・seta，Tetramastix otollenst"s var. brebi・'stina，

Polyarthra euりlttera，PedaHa mi・ra，Ceratz"um hirundinella. 

くの Hankow St. 5. (H・5).ムmore or less round-shaped lakelet on the north嗣western

margin of the city of Hankow. Depth， about 10 meters. I~imnologically this lakelet 

seems to be 1n a compratively young stage. No emergent vegetation 1S to be seen there， 
Myriot々yllumザuatumwhich 1S commonly found in the littoral region beII】gthe on}y 

submerged vegetation found 1n this lake. 

In this stat10n the plankton collect:iDns were made during the period from February 

to April， 1941， and from S色ptemb邑r1941 to January 1942. The principal features of 

th巴 reSultsobta:ined are shown 1n Table 4. l¥Iost of the collections were those of the 

日urt'aceby hauling the net along the coast. When a boat was available the vert1cal 

or deeper layer collections as well as the surt'ace one13 were mad邑 atthe central part of 

the lake. Judging from these results， the plankton component :involves cons:iderable 

di官官民ncesbetween the surt'ace and the deeper layer collectioll日， especially in the case of 

日uchcopepods as N. han.de!t"， C. vicinus and Th. taihokuensz"s. 1n the vertica 



28 K. 1¥1ムSHIKO

Table 4. Se針。naldi.stri.bution of the princi.pal plankton at H-5. 

一
一

一

同

一

日

一

山

C. vi臼HUS

アa;taihokue!LSis 

copepodid~ CC I c c + I C r cc I 十|十 1c 1十

nauplii c I n I 十 1c 1 + 1 + 1 c 1 rr 1 c I + 1 c 1 c 
D. 6rac!t1furulJl 

D. !ollgis[5uza 

β。 fala的

As. brightwelu， 
Br. calyci!7oruJ' 

v
 

刷

4『

ρυ

一

ρし

H I rr I →。

rr I cc c I ccc I ccc 

rr I 十

c I c 十 cc I 十 1c 1十

.1': cochlearis 

K. c. var， tect，α 

ρし
v

p
u
 一一一一

rr 

rr 1 rr.1 r 1 - 1 rr 

rr I rr n cc I c r 

R'て宮町/μ

λてquadrata

Scho divcrsicoywis 

ート rr I rr 

イー

P. cOllZtla1lata 
C. hirzmdu，ella 

(3 p， 

?r (2 p， spines) 

D，メco仰 7UZ

2よ gra1'!ulata

C 

n 

c rr I 十 1+
rr ~ト r

L
i
i
 

Z

}

 

V

A

m

u

 

r

c

 
C cc cc c C 

牢 verticalcollectlon; 市骨 colloctionof 5-6 meters layer 

lVint巴1'， as s日enin th巴 ca日記 of A1elosira 

The seasonal chang邑 ofthe fOl'm of Cer♂tiutllhinmdin'e!la III this lake wa月 aIso

vel'y distinctly obs邑nr，町d. Th色丹p日elmellSfound in the .spring were 日 of fOl'll1s 

with thl"己記 10Jlg 1'0日t色1'101'spiJJ白日 (f， whiIe those found in th巴 autulll1l had two 

po日te1'io1' 日pin己目 (f， And in th母 autumn a la:l'ge llUmhεr of tran日itiolJal

8p百cimellSwith t"・olong posterior spines and a 8h01'1'， often rudimentary one， was found， 

The most noteiyorthy fact observed at this station was， a月乱11"己adymClltiml日d，the 

OCCUl'rCllCe of Dりねia わlatilzawIih pOlutcd head in th己 iyinter日記ason. This 

日P巴cieswas found duyillg the p白riodfrom the late autumn tοthe winter and 

in th百 spring，am1 almost all of the 日 ohtaincdw己r，己 of forms巴xcept

only one individual found jJl 

Th色 丹P巴ciesobtailled at this station are as follows: 

Sinocalanus ガ λ "'"JTmm'I.¥' hα11どんli，じ vicinus，

taihokue nsis， Diatね nosoma "DαjJl17lIa アilZa わJalilla，Bosmina 

PI euroxus adulIc1ts， Chidorus s/Jhaericuム As/J!a!lChnabriphtwelliγI BracllIollus 
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calyczf!orv.s f. aガltldt，'O判 ，B. filljUtt!'I， ji;~Cratd!" "ρehlearis， K.ι.γ乱T.teι司ta，.T:. L'alga 

f. aモylll7Jletrica，五三ダlfadrata，Eltchlallisピlilatuia， Sdzizocert{l diz，ersu'orllis， T円 'cho幽

cerCil {J'lil1tIrha， ]?ilinia le/zgist'tどん I'，'!.varthra eloフアtcra，p，明少!lOlyxcemp!i!llataフ Tri二

c!wfria tetrad仏 Z¥βわす"staんじ Cel'litium!zかundi!/dlaヲ Zh/f1吋向 core仰ヲ Pedias巾tr

si:か旬"JJjりfゲμt凸町xん包V， fλ七7.j>trプfωus印J川dρ仏m川Ji刀JJl川，η1ん，jJft:υω守ヴ仏fんt付 /nピ必'{ grd， 川 fμa似atじげta六ta目

(め NanmeIトhuaml Kantang-hu 

The日etwo hkeR whi杷fllie on the 円outhem side of tllC city of K1uldf¥Jlg are mur:h ()f 

a日izea11(l fac，; each CJther with a 1・oadhd:¥¥，('<'ll tbem， nml lmve a "ho]'1: eanal at th" ea日(:01'11

円irl(，削 tll('irC01l1lc'diれlL The collれρt]on日間Yひ madutwicc in tht判 lakes，w) Augu日t:31 

:¥ll<l Odob"r Ci， l';Ql. 

Appar山 tly， t 1w phUl1，to1! COlli3tituellt日 0'1' th，-"吃 lak，三日 ha¥'e marke(l fiimilarity， ，，'ith 

日ew!ralchnracteri8tie fol'・m臼 ineO¥ll11l0ll， hut 111 detail SOlll刊 'hlltrenmrl，ahlc (1iffe1'encl'自

のも11h[; oh;81'・¥'u<.1a日日hOWlliJl Tnhlc ;). Two 日p己CK~日 ()f Diaptomidae were fOlllld here， Z'l・s・7

iγrρdiaptolll1fJ handeli aJl(l N. )'!l!lgtsckial1，geeJlsis， 自[l. 11(N. 'IもQf:it士 I¥yl' COPf'l)(xls ぞ白川

T"hle 5. 

Principal plankl:on of Namnen-hu anrl 1三antang.hu

1 

31 6 31 
Date (1941) ;-;-，n. --，;'> -i.r，;'一一

I vrH I X I vrn I X 

ii!. !t"川β ¥- 1 ←+  
爪 'Yaldse!.'ia11;J，-'1:Sμ

lffcs. u!lf(katu c ト

1万.lω刀。'kucツムタir c c 

Ezt. si!rruhdus 
copcpodids 

(Dlaptontir1aη〕
ヂ (Cyclopid2/J) '1 

nanpli.i + 
Dia. bf官aij/UYUi，ノZ

β. fau;lis 

C. rigu'lィ.d，
iii: ，ゑtbia
Sc.ノf:iugi

As. sieboldii 

Br.向労山1a

Jえて cρchluaris 

[e. c. var. tt!cta 

C. hirlt!!di1tclla 
(2 post. spines) 

日ト

ート

r 

工

rr 

rr 

ート rr 

C r 

十ー c 

C 

一←
r 

r 1"r 

十

rr 

I 1"1 

rr 

C 1'1' 

c + 

ト

ト

十

rr 

ト

+ 

easily he (listinguiιhed from cl¥ch 

otlw1' in th日 m:¥le1lHt thげ areYCl'y 

(IHllcnlt 1"0 distillguish i11 tlw casu 

of the fcnmle. It m:もy be :m 

" illt巴1'0日tiJlgfact thllt tlw日G 日pceies

目白emto cOllcelltrat白 ill eithεr of 

t11e lakes， at ICllst at日ome parti軸

cu1ar sea円。1lilof t he ye:日r.

111 1ζanhmg-hu， jJleilla dubia 

wa円 somcwhat eommonly f(m口Jl(l，

eon此山tailling a COJlsld 

uf m日.le自 al口l<1fcm乳l，?ω2別月 with ephip-

pがial叫leqgg伊f月;圃 BilJ'7Il/na f afalis川市

a1日ofoulJd ilJ日omea bundallc日， alll! 

it ls a remarkable uもet that t11e 

specIIn白nscoll8cted in Kantang-hu 

i¥'白1'emueh largel'・ th乱IIt1103e fOUlid 

in NUllmell-hu in both c乱8es of 

the collectiolls which ii台1'emade in 

August Hnc1 Octoher. It is :uゎ

i¥ Iloteworthy phC1l0mellOlJ that， in 

both of tho日eco11白CtiOll日， a11 the 

8p色c1meIlsof Ceratiu1tl hirztnどliJlel-

la in thc日elakes were t11e forms 

whieh hacl twu ぉlend日1・1'08te1"io1' SpiJI自ら whUe in oth己rlocalit1e，日 most 日pecimellfi of this 

sp色c1白sgeu己mHyhad tlu・eepostc;rior spines ill t11色 periodfrom 8¥.1111me1' toγautUllJll. 
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Among the ph3北oplallktOll，a diatom of form，←Met osira grallulat a V!ll¥ angus-

ti・ssima，two 円peciesof Anabaella and JIIIurocystis st. were found in marl王邑d abundance. 

Of the two日peciesof A1labae12a， Ol1e 18 a ~pecíes formlllg a白piralcolony alld the other is 

that forming a sheaf町 shapedone and both of them wer邑 foUlld to be predominallt 巴xclusive-

Iy in Kantang~hu hut not in Nanmen-hu. 

The sp己dεsfound in th合目白 lakes a1'e as follows: 

βleodl匂うtomltshaガピieli，./11. 

Bosmilla f，αtalis， 

killgi¥AlolZa 何 ctalZgzr!a，A. costata， 

siebo!dli， BrachiolZω forficttla， Br. ca!J山ア'lousf. 

γar. 五~eratella

t'ochle♂1"ZS，ぷ c. va1'. tecu九五三

Lct'am: 

X'. valga f. asymmetrica， f. mOllostrosa， 

St'hizocerc正!-diversuorllt's. Pomtholyx 

sltuata. tatilla， j吟tt'!illa

Diurclla 

T etramastix 

Anabaena stJ九

Filil1Ia 

coro11a， Ceratiu11Z 

hIe!osi園内 gra胤 lata，111'. g. V[l1'. 
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