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Haplophragmoides canariensis (d’ g T/ ] -
ORBIGNY) :

Trochammuna globigeriniformis
(PARKER et JONES)

Rotalia beccarii (LINNE) var. A

¥

=9
Distrebution of percentage compasition of hamatamenase

R. beccarii aomoriensis ASANO
D DEMFEMERE UCROF#RS b
G55 B
Proteoniia cf eocenica CUSHMAN -
P. lagenaria (BERTHELIN) Bt
Miliammina fusca (BRADY)

Elphidium kaneharai n. sp,

GaysmEamnE - ] P 3

. . . per I grom of dry sediment
Pseudononion japonicum ASANO

Elphidium subgranulosum ASANO
Rolalia beccarii (LINNE) var, A |
OIMELEM LT A RREEA O |_— |
FEL, Pseudononion .U open coast Al
O LBHEHNCEIB O E Do b E AT
%, PRI 1 (F7)D&Rchns, B
AR L BT s 2 L 2 5,
Elphidium subgranulosum |3 ESEEHLO

Redex potential
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Reophax sp.
Goésella iizukae TAKAYANAGI
Ammobaculiles exiguus CUSHMAN et BRONNIMANN
Textularia sp.
Elphidium spp.
Rotalia beccarii (LINNE) var. A
Anomalina hamanakoensis n. sp.
ChBowz, WU ERE 2 SRS e L Bibh 3 ROEA A E 5, FRCABED
FOROTHERAM Ecd % 2 B 3 F 6 Il - o2 Ly,
Quinqueloculina costata A’ ORBIGNY
Q. conforta (’ORBIGNY)
Q. seminula (LINNE)
* Triloculing oblonga (MONTAGU)'"’
7. trigonula (LAMARCK)



Nowmon boueanum (A’ORBIGNY)
Pseudononion japonicum ASANO
Elphidium advenum (CUSHMAN)

E. jenseni (CUSHMAN)

Boliina robusta BRADY

Planulina wuellerstorffi (SCHWAGER)
Hanzawaia nipponica ASANO
Globigerina bulloides ’ORBIGNY

G. eggeri RHUMBLER
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= 7=y« A - FEERTIRBEOES, FE I VB B EOEZOHSENnEE0TL S
26, FREEOEMOLOY v 7Y v /e BHTh, B FEoir oA bhiny
T EME, Uieio CEHEE LI WIEERE e RmE i ER L O b 25 e, &
HEFEERRE O, AT EEREILEE A AT A TLFOERIL L ¥ D REL 21V
7 L b EREIERE OB~ S &, FALIBRCTT 2 FHEEARD D 5302 20~90 %
DI ECEEL TS, LTI St 6 % L UL, FIER T F9, F8 kWl 50
B EAEEAFER I TS,

ERRRZEETH B F3, St 5k L0 F 2 EREER Mgt 2K Th %
7Y, TR A4 H O T BT, S8O A KR ST wh, chbo S48
(Rotalia beccarii var. A 7% % \0) IHLOMIE ORI & 2 i LT h, BiER Lo
DB WTTIAR SRR R T 2 T,

oI 3 o e/ FLIE & 05

BEE B RNC Bs CEmNTR (F 5) B, Bl Tk F 11l ke B335,
FHIRR BT BRI RO 3 BNy B,

| | 5 oAt
HM-T | B A A T 5 BT R (F 1)
R-(T) -((11)) F R ER < Hbh 5 BEEWE (F2, St. 5, F3)
T-(H) | Blfekmirsr s (St 4)
H-(T) | 0 (F4, St 6, F5)
H: Haplophragmoides canariensis T: Trochammina globigerinifcrmis
R: Rotalia beccarii var. A M: Millettella rotunda ( ): fEJEH, (( ): $EE

RHRL i 350 HIEPEEEE L Ko 3HIC/HT B s,

) | 1 A
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H R F 9, F 10)
H-([R)-((T)) i AME  (F 1D

R’: Rotalia beccarii acmoriensis
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Percentage distribution of Foraminifera from the main route

R — Locality | | I
Specie\FZSt.2F2 St.SFS‘FAISt.G F5 F6|F7
Millettella rotunda n. sp. (+ Leptodermeila o8 ! i ‘
spp.)
Haplophvagmoides canariensis(Q’ORBIGNY) | 34 | 27 | 2 ‘ 10| 6|68 |. 51165 1| 1
fl‘réotcl}((z)rgggf)m globigerinif ormis (PARKER 2117313 99 | 10| 31 I: wlo| 2l 1
Rotalia beccarii (LINNE) var. A 9| +|85/67|8| 1/ . 4|83 33
Miliammina fusca (BRADY) 2 | STNITES I .
Proteonina cf. eocenica CUSHMAN 2 | ehfeaneceealzeee : ------------ i
P. lagenaria (BERTHELIN) 2| |
Ammobaculites exiguus CUSHMAN et R SN S| T - . + | 1
BRONNIMANN
Goésella ifizukae TAKAYANAGI srsdlkessheecleet| L [eemfeecs ol
Textularia sp. . + 1
Elphidium matsukawauraense TAKAYA- JU S| N SN N S| T 1
NAGI
E. kaneharai n. sp. : ......... a4
E. spp. R T R R EE R EE e 1
Ammodiscus pacificus CUSHMAN ceee
Quinqueloculing costata A’ORBIGNY  sreefsersforacfereaiornnfonnnrers ez s 1
Q. subrotunda (MONTAGU) P B N P IR E Y R DR i
Q. contoria A’ORBIGNY [ ................ il
Q. seminule (LINNE) s 6656 (oo e fleo e [85 6 615 2200 i e | etz il
Q. sp. Y PR P PP R
“ Triloculina oblonga (MONTAGU) >’ EEE R R R CEE I B ERR R l T 2
T. trigonula (LAMARCK) N | EE I ET N PR |+ 2
Nonion boweanum (A’ORBIGNY) B B P P I ER I EE IR i
Pseudononion japonicum ASANO I R R EEE 7ol 21
Elp/”'dl'u,n advenum (CUSHMAN) stsalesasanes s skpfsen .! ............ . i 2
E. jenseni (CUSHMAN) | ................ \ 1
E. subgranulosum ASANO P o I P I P PR R )
Bolivina robusta BRADY ....................; ............ 1
Rotalia papillosa BRADY ST e | e [ e | SRS 1
Discopulvinulina sp. PO, | S N S S U - — 1
Planulina wuellerstorffii (SCHWAGER) o fee ollle Bisasiits e e [l o ool iR 2R B eR e et e BER 1
Hanzawaia nipponica ASANO | ............ 1]
Cibicides sp. 5 56165 60|86 6 G v b om0 | 1
Globigerina bulloides d’ORBIGNY LssdiEecnlreonpranlEee | ................ ! 5
G. eggeri RHUMBLER | ................ 1

figures: % in each thanatocoenose
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Percentage distribution of Foraminifera from the supplementary route

Species Tooilly | w% ‘ Fo 1 F10 | F11 |F11
Millettella rotunda n. sp. ’ 2 } ‘
Rotalia beccarii aomoriensis ASANO 30 + 1l 1 6
Haplophragmoides canariensis (d’ORBIGNY) 49 99 98 65 2
Trochammina globigeriniformis (PARKER et JONES) + 8 6
Rotalia beccarii (LINNE) var, A 2 + 17 17
Miliammina fusca (BRADY) ‘ 3 2
Proteonina cf. eocenica CUSHMAN 2
P, lagenaria (BERTHELIN) 2
Ammobaculiles exiguus CUSHMAN et BRONNIMANN + + 10
Goésella iizukae TAKAYANAGI —+ + | ) 10
Textularia sp. | 8
Elphidium matsukawauraense TAKAYANAGI +
E. kancharai n. sp. 5 1
E, sp. 5 1 17
Reophax sp. 8
Anomalina hamanakoensis n, sp. 6 6
Quinqueloculina costata ¢’ ORBIGNY + 2
“ Triloculina oblonga (MONTAGU) *’ | 2
Eponides ? sp. )
Globigerina bulloides A’ORBIGNY I 2
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BEEARE I O OAE(F 7) 1040018 & e 2 EHRHERERE O ALl (F 6) Traigii L,
WBUMBE) MU o THET %, A UWIEEE ¢ RE (F12) Tz oRERRIZT 5,
k3 58 D Wi IR OB ORI LIBATTH 5%, WETH TS b3S T oEENRE
HEHpFEbbh b,

BIMBODHEARSL L, 2200BERETRVEERS,

51 AL RS & BEEEHER & ORCBE B S bt 2 & Th B, BT ThIRERE
b AR s T, ME ARSI 27 L3 52 ThbH, 2O L EEILRD
Bk R L LCR S S, [ x O ONSSE 2y 5 X 0 R & B e i a2 R
W EEHIR LTV,

2 AL RBE OIS TR R LCw 52 2 ThH 5, bbby Tholll
PRSI W T b HBRTI/NE <, TOMT—HREAEY 22 Thrb W Fd v ik LTw

o o v LD 10 m PIZROIAI/N S Inflim LTuw 2 00, FERHEE U b O
EHERRSEEN oo/l DT 28 Ch b b, BILBOEEITIT LT bTcd 2 i
WEI 5, TR BT 5 BFLREEEE REIRNC B 2 E X D /AANS WO T O X5 TR
OBHHEEE L TNHZ LI 5,

Il 4 =7 —hOBE L FEILREOSH

St. 4, 5, 6 DFRRCHIT B = 7 —rhOBFHRBRI TN THRED ERRMERTE 2 WH
Thbh, FTOBBIFLAEIERCET B FFETHEA, #re T-R) Bix=27—
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Vertical distribution of Foraminifera in each core
(Legend is as the former figures)

DTG RS % (St 5 0 —20 cm [T, St. 4 ©®—110cm BHID .
BFHLBBUIBEOWMEOAFLRBICIR~, ek E < fiok 200 55 7E L, /50 Bk
wEZ B,

IV. FILBEOHAM & FEERITER L OB%

AW BT A EFLREHER L OB O A6 Bk o b MO LT b ARE
HHMEATR L, LT at random Tlliz\s, £ T8 8 CRETFOBEIBIEHAD L &
T 5, —RC AN ST AT RO RS L, R ToEHIB LBl
DHrBZ B, FEOBESESROPEMEOLLRIAL Y 5 35 &, FairaBEiRiTae L
TR Ig DR Ehh D, TERAME OBEHEEM (2 UCHED 235 B, VREEE & v 5 Bk
Wb, BALEEAYE S CLBEERC Lo ORERSBIIR TS0, S0k 5 nE
RLFIF OIS S L Bbh %, BRIk ch BRI « oBHIEiong, 7
5 ONC SRR I L\ e d—BIRIT O LT Ch 5, L LiEkoE ko5 2, |
BREORET B AL T CIRAENEE: LTIHED LR CLE 525 SEERCIE B3RO Xk 5 12 f «
OFNDFEN D AREHAICESIL Qo AR D, o STkl UARES IR 5 Bl
3L Hbh D5 D IR OB TR L B, BN 0fEE S L TAL D
2T B,

IV. 1 EAPCOWT

WA OB, FC AR 2 B ORI oV AR - PO O BERE S LT
T Er L, AEE T RS AN AREICIES TR <,

85 2 ic o Lisil D IR o AR ABHE T &> Tl LR 126 km &, TR 80 km? &%
3z %, FEMOREL12m £Th 2T, HEERE Bl T oMRIHETA o LTl o
AR5, WORHFL 1.5~2m ORYEY b > G Hifte 5 MEEEA: LTw
%o

RSB O R YA R U Cmilh 2 5 L, SRR T S BEEA Lz BUmEin gk
BTE2HEECET 5, Lo T4 LRI E 2 Mz ok mEs 6 b, s
I D AR IEA T B R I R T 5 2 C & KBRS B Te B

A EEIENCchH T, RETROIICRT 5 2 BRI IR E v,

IR IO & U CAEREN R E Y, 1954454 F2+5 195548 3 Aic 5 14RO



11
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20

”

8

7

®

i

s YR ELR TR ERGE v o3 E 8RR
H i3 H e © 4%
§ 8 i 83 I
i &5 g 23 3 a3
& S s B & 3 s 3
SR S e s ==

BT AR SR OE F8E HWAHEE 0% O HAMES

TR BEAERE P EABIEE
Annual mean of Annual mean of Annual mean of
bottom temperature bottom chlorinity bottom oxygen

5 7~9 [ (& i R EERR BRI IR A 1 554 o BLIIA S0 B
TEBLL 72 (1954 42 4 § ~19554E 3 B 7 — x)

BERKRIETXORT X 5K, #HITv-EY, ¥FhBvRrsuinss s, EEsss
KEE10m B EOIIHCR T 5 15°C B kicizd 5,

RS L OGRS ERKICOWCTETE Y LTRTE, FAFhESN, 59 M®
EHEIBe

EAFERSEET St, 5, F 3, F2 OGS OEIEER &I & I EEEE/ N <,
iR dcefl PASh, R 9cell RRETH 5, HFEMINCEBIRERLY £ 5 KUE8m LIZED
WSS W CIIAENI AR LS, B2 10m o s 5 F'3, St 5 O il e ey
AU BRI D Leoll EIFORIEC I, 0 L5 nBaiibkE O EL 2 50, F0
I mgll R ET 5,

FBREEEREL D S BRI ERA TR E Vv, 195442 4 fids 5 1955 45 3 [ i038 3 453
BiEESD L, WMCEWNE Y, FREEORE B EREWEIER L, %735 & o
LRI B, S LTEHDEERIT D,

SR OB E CHEESTFE L TREVGERIChH o1, 0k 5 likEs
5 LT & EEME & RO M AR LT %,

1956 4 3 HEN DSk kB FEEE (/D) , VHATEESEE: (cofl) 35 X OUKIILRDIE D Th %

E pi| i
main route

°

T
S | o | @ o
, ! @n (ce/D) col N
F7 2 15.85 | 6.60 10.4 21 (i H)
St. 6 3.6 16.02 | 6.63 10.3
Fd 4.9 16.03 | 7.07 10.9
F3 11.0 16.32 | 7.04 04 §
St.5 | 11.0 17.02 | 5.8 | 9.1 ) R
F2 8.95 | 16.92 | 7.42 | 9.2
St. 4 5.85 | 16.46 | 5.64 . 10.8 |
F1 2.55 | 16.13 | 5.41 [ 11.9 [ A

1956—3



12

&l il B
supplementary route
WA ‘- ﬁe tﬁf Cl 0, tw
Station ‘ p
(m) (g/D (ce/D ©e)
F 10 1.60 12.61 — | 137 1 R
F 8 2.05 11.80 9.60 | 14.2 | AR

i@k pH L LT 8.0~8.3 (i Th B2, (FRENOMEGER T1L 7.9 i3 %,
JERTSETE ¥ - 1R < OESEACEER T B ok L, RERE OB LEICE L ETE
OEHSEEARGY, oK 5RTE LCERT 5 2 Bbh b, RiICgEHOFMT
LifEx503. (Ex: mV)

I OW O
St. 6 158 muddy fine sand
E 3 —160 black mud
St. 5 —195 black mud
St. 4 —130 dark grey mud
Bl R
F 12 250 grey fine sand
F 11 116 grey sandy mud
F 10 98 grey mud
F 9 — 67 grey mud
F 8 —200> black mud

BLED k5 i (EatEsE B b S UGS L 0%, EEEEEE £ Ul Wl T L 3R
CAETICHE N En KT LT 5,
V. 2 FEoEEr FILHE

RS L T ARREE » DI 505, EPAREORI O & IKE & OBIRIEA
DT D,

ey S
T e s ' - ’ P B WA
H-T ofEsa 3 ( 1 l 1 beM: black mud
H al 2 ‘ 1 M: mud
® o | o | 3 e mmeme

T bR & BT ORI RSB ERIEAE Loy, REBEIC 2 TS Mg
B bR 5, AERICERE CHo TEALET 5T 211y LA(LEBREEERD YL &
BHRETHD .

KA TS I - OBR AR L 5, Bl oW TR L 2 L RO X SRS,

B E i A L o= & | T
bottom charcter | Foraminiferal number mean value
S 5.5 251 1.9 [ 3.2
S.M 278 20.2 14.7 13.0 | 18.9
M 74.1  66.4 11.7 L 50.7

{10m> 42.2 34.4 2.9 [ 26.5

beM
L1om< 5.4 1 | 3.2
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Finbhbik: LTRECEGCEIREDARE v, BORIEOCSE 10m B hoKELH
T A G b R A B DR C L A2 EEREL, 10m BIEO BaaSd L I
HECEDbIV S, EEOBRLEIEEMIMES, FREVLS ¥ CEEPUIBG-RIDRE (15
FREE) RPN TW5Z L REERT D, BAREC KT o HILREKOJEE g U Ch
LDz RFERCE 50 THAS LHEEIh S, 7k 10m LEo Biajgssh, &
FLHE 2.9 2R L Tw 5 OB T OB CEHIEATRCMET % F 1),

WS OBEBILRED VIRV OUL, WRICRIACREE LI 5 2 R, AFLHEG T
LT3 5o b o, taBEofEsiotpilciftos o i b, WK, 8
M X 0 EEOESE, B, ET s Lic—ARb 0Tl E Bbh s,

IV. 3 KR L FFLogH 2 DEIfR

KPR BT L L IREED I RO KIS €k 5°C IS, Fuh3aE=EEET 6~
8°C METH 5, —RCHMICE g YA R E D, BT ML D
FIEREMIE CIHMETEEE O R T WER S 5. Lo L © SRk T b FEEEsRE
<, AESEE, SEEEO X b E IR 0 B TS EEN0SME, AR o
DT OB T D 5 2 L VT E DL,

IV. 4 55RE 2 HILIEER E ORI

SRR DIESRE BP0k D AEEZEARE L EBICNE {, AFCHERICT 2 E Ol
T ChEd b G, L LAFROBT — 2282 2132 A Y EDRIEEIICH>THL L
O EEERE A ME, PEEARC L, CoORBROBESERREDLE D LV L ERBLTY
%,

L DB T — 2105 S FEEIETES 8 TR Lichs, i & EMEHINE & 2 b hizED
Fifvie R, TRELTO A% L USS), 2h & M C) L oBiREk» 5 L F 10RO X
Seinh, b bEERICOW T BUCET 2 XOFSE, 258 S L, E
SME RS TR L, AE T AER AR bR S,

10 Ko bEEHOIMEHBE L THD L RDEHITR S,

IRBTEFHEEE L Cl 15 %L EOSFEECABIOR VKR E WINCET 5.

M ERREEL L Cl 14~15.5 2 NYESE CEBORE WATICET 2. 20 5 b FECe s
ST (F6) T3 Rotalia beccarii var, A #8SIH L U, Pseudononion japonicum 7t ¥ O
open coast habitant #iEX S, s, O TEIE 61T KEWINC Elphidium ¥H,
Awmvmobaculites,, Goésella 75 X7 His ZFENEL O 5,

BEGE#HEC WL FL, F2, F8, F9OAMEMUDICESL o Tc DR 2 X Lis\ A,
V. 1 LEES OFEE SR L ool L Ta b L RD L Hicin b,

EIMBYEEICEES A Rotalia beccarii var. A BSTERL, (12 HE L PSSR T,
INOZEE O /DT HLE SR B, (3G L A Y Haplophvagmoides canariensis, Trocha-
mmina globigeriniformis HEEEE L I AEEETH B A, PIFIAETEE 13 %R T O Fricania
TN L, BEIAET 12 2L BT, n 0B 2 L DR S IR B B
Rolalia beccarii var. A (LA - LCTidie <, fBEr L<CZ2 5 &, 0180 Trocha-
mmina globigeriniformis k FFEE ToVL X HITEBO BT £ s Hi2Hh5 X 5 Th b,
Rotalia beccarii aomoriensis (LEEH A2 T CHIBR 213 Lo wah, AEIO BENCEE45RL0

T BROR: L FEIRHEEO/NE WITCEL, N LTV %,

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxl
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.
od
L iF6)
70 {{al)) \
03
7e (FS) F7)
S5t
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| (W\
el
Nos
§t.5
g - e
5 70 /5 T v LU ()

#10® EkiEREOSETHCD, EREFEOEH SS) btk
Hil g & DFEE BRI
Annual mean of bottom water chlorinity (G) vs, variance
of chlorinity (SS) for each station (1954~1955).
Based on the data after Fish. Exp. Lab.
1~7 Fixed point of the Hamana-ko Branch of Shizuoka
Fisheries Experimentary Laboratory
[0 Author’s observation point
( ) do. (relative position unexact)
Main basin
e Wachi inlet

IV. 5 AFNSRE LB LIS & ORItk

SRR OISR N SASE S A 42 BB N R ISk OV REFA RN 3 L\ 2 R
Moy, Lo CUHEMLOER : L CHEFBEREIEE TSI L5 Thh,
T B FLAE D F N L b R E BB T we,

i MR SE RN o AL F 3, St 5, F2 O TH B2\ i h Rolaha beccarii
var. A OFERET S, F 2 RCMSRIEE O LIRS 2 1o SEFAR ORI
O 2MA L DI I LT T H B, BILBBIET 2 H0E L /DS VO X L, F 2 12
RO REL DT B,

AROBEIMIIREYTH 52, b 3B OLENRD Rolalia ZHH Lz, & O
L ARSI E 2R s, & IR VR Bl DT OEE A LT
HEEPNG, b, COFECHMIIMEREYETLHMEISEHL, 20X 5
OB RMIC BT A D, B oAb 2 SRR (R/ME) 2 M L Tw D 2 2
BT e ENTE By

IV. 6 W @I & H AL & OBIRR

EMEEITCEM L BER OB E OB /B FE Ly,

L L, 3H UL EMERITEMORCETc, AFfLBED/NE < e 2N 5 v, %7 Rotalia
beccarii FHOFTHE 2 HTHEI L HbIL 5,

sds, BRAWEILEMOEGETIE L CEEICE 2L, ¥ BARE Bl LT 20T LY
BRAMER foo T 5B,

1) 8 mEUROEME MBI 7235, 2O LI A58 S 2 5/ E349 2, 500 m,
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IV.7 #f #&

B A 5 s & O B O IS s\ T, AR IS Uil el b of)
RLE BRI OB IET S, & OFERSMUCRE o8 5 2 L HEMIRESSERC oW T DR
BrE, BT — 2 ORBEFBEOCHED » ZAEHTH 5, LB F 2EBKIEHED
FEHVNE W LIRS, AN OW O TR EASET OBy, HREOEED
REQIRD, & ERITHKOSEL ET AWML Z 2 b5, F1, F8OmlllE x4, Mil-
lettelle 73kl Eh, FERCHTEEE L. OB LIE LIE marsh facies ©HE 2tk Y,
F1Z& F8 2 CiREAMIAREECRE S @D g EN) &5 2 s BB LT
CEMLHERE G, b, HEDEZ A Fl, F 8 OFEIHEHROMEIEE LTkE
ML %5 Th D,

B ¥ CIoEREE L Boh 2 MBS 2l « 10 b, HHEMRY — IS8 U CBhpkom
B A Ui 2y, AREI ORI IR~ O il x OFER TN TELWE LT, R ntdd
THIYEh 5L oTikinv 2 b D, BEROSME, YR EBAEE ch oL,
HOBEBEH O T L AW CHENNC L 223 5 K& {idiov, FREOBEERE,
fifl % OTEDEIEME & AR CHM I E R AT 2125 5 LB ER DA, WEO
hE T COMHHNIEREE W 5 @R,

V. 8 =27 ~doFAHBEFTOWT

HeXCHBNAED St 6% E L, Mo 2 A CliREOREr EEHoRE - TIIET
BOoTwb, LB LW LTHBEALh AERGHEEHELFETHOTC, 27 —RE
ERCE A £ T, WROBERBEAD TR L EUEN SO Ebh b,

St. 5 CIIFKE 2B 13cm O L BRAERTH A2, HAMBE LS L FEHE»H 15em DA
FEFEL /XL, sl LT 5, ¥ oM s Tk Rolalia beccarii var., A
INEFECIRAD L Trochammina globigeriniformis 7AER LT 5, i b0 FEEL HERHNIC
WSR2 BT 5 L 5 ot DX, FEH B 13 om FREOHERIZEE S & LTh R LI
A

St. 4 TITIRAE S MEEREOFET AFFCll/c vy, FE» S 22cm ¥ T 0O =27 —XEKA
BELTV5, BFHEBOSEE &% L, St. 5 & [AERICHKE S 15cm L% Tk 15~30 cm
DOEGFEX L TNE L Ie2 T 5,

St. 4 Tid = 7 ~ BRI FEEEIL ~75~ —90cm DORFERRE L L(9g/l £, EHH
BLT5, BIBREEDSMHIL— 30~ — 60cm [ikic Haplophragmoides canariensis %=

LT AEENTEAE L, bHK Rotalia, Trochammina »3B8% FJ5i—100 cm [T ¥ ¢ Rotalia
PEM LT 5, HILBEIT—20cm RICEAMEN D 51T KR T0~80 % ETT5, Hl
B EEAMORRORBIIAEICA Y & ARE TRk Eh Tuwic 2 Bbh, ToR%EN
ORI OFEE TR L I VBT RA TS RSN, Z OWMIERESEINE 2T
SMECBR LT 525 S & ORI 0 (bE $ b LicTh 5 5, (RaHIC
X 5 & 1598 SEDFHIE « KPR TS EIU B S R, WACEKR BATS X5 ik2lce
Wi, UL St d D7 —HiesSs it A mBEL KTl ot - 2R RT b ORR
Vo fo CETEL L7z —50 em Rl & 3 AR OB D IRREAMET LcBEE R L
5 ELTLFE LA, o3 Rotalia beccarii var, A 33 Y. U Trochammina globigerinif ormis
HEE LT WD L Arhb s, HEEEHN10%2 I L Tl itgdac s
11, BAEOCEZMPOBESELIRC LTEZ AR IEHO X 5 Thd, tOoWTL I B
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FHCHE DTS S CIEEERA L, B8 ch ot fiESh %, HBKORIKR
FEOES L Y EOHEE TIIMBRIC S vaib B, 27 - O&KENE LI REVWL LR
ZET5 L, BIEREC X BHmEoE b LRIz et L 5.

V. B

1. EZHHOEETIRILTRD 3HETHZ LATE D,
A, AR
Pseudononion japonicum ASANO
Elphidium subgranulosum ASANO
Rotalia beccarii var, A.

B. iR

Reophax sp.
Goésella iizukae TAKAYANAGI
Ammobaculites exiguus CUSHMAN et BRONNIMANN
Textularia sp.
Elphidium spp.
Rolalia beccarii var, A
Anomalina hamanakoensis n. sp.
C. HE#HE
Milleltella rotunda n. sp.
Haplophragmoides canariensis (d’ORBIGNY)
Trochammina globigeriniformis (PARKER et JONES)
Rotalia beccarii var, A
Rotalia beccarii asmoriensis ASANO

FIEHEL S LI 3MAFHIL S 2, Thbb
C, Haplophragmoides canarviensis %= &35 H D
C. Rotalia beccarii var. A %3 L3T5%H D
C; Haplophragmoides canariensis > Trochammina globigeriniformis & ORGECn %

H D

O 3T EFRHPE NS,

S b OFEAOLSAT  BEFNLE U CREINM Ty, ooty o
RESTTLEERENSG L, TOoRMCEBREE A ESh 5, BEEREC W TAT
3, RE 8m LI EDZEEMEC Rotalia FE(Cy), RWIE—B WS Haplophragmoides
— Trochammina HEE (Cs), T Haplophragmoides FEEE (C) 554 L, HEHUTIL
Millettella 5K75 D /NEHEBALTWS 205 X5 XN E R i e A L%,

2. BEASMLCEET S BEEEEROMITIL ea o Ly, L L DT OXISEF %
HER 5 2ix T 5,

FTWAORELEE LTARD L, BUWEKITh 200, BEESEOTHEA NN Hhg
LELSREG, 20X 35 UHEOE LV ERL 5 2TO%ED & LT, Sk
WOBENTERE LN D THA Y,

WHOHER DM DT A 2, BHEEN—FRECEHER L0 5L S8k
Do SEHIEFEESARE L 15 %ELE) FHAE b iy NS Wl D E CUATRIEAEREE, 47
SESER Z R X DS I TR EIETE AR T 5, WIBEREHO I L v i3
LAV NE WHMEATIOR L R X VINCMET 52X 5 Ths, FEHEEED MR,
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Haplophragmoides canariensis (3 b [EEED X 5 T D, Rotalia beccarii var., A \FERHS
Bk R HT N 2 B, Trochammina glebigeriniformis U3 [E O FhEICH 5 & Bdoit
BAL, RNEECEWEERETL L 5 Ch b,

GIFERER I R LTS E VEEAHMIEZE L T0inunX 51k 2 54, (Sl
SHEER BT A L5 IEAT TR Haplophragmoides, Trochammina ©OEJ173E L < B 1 Rotalia
beccarii var, A OUEELTHEE D,

EZIRT 3 ClkiER X CIRE OB FEMUOBEHEE LThHE H BIRIaV-iIt s
&

LI EB SR S ke s, SR OBREROMESFC OV T b SR 2 s
FI R il

Te R HIBADOTERCL Millettella HREAT 575, THIAREAWICER S 5 b 0 L fEES
ha,

3. BHEOHSITEBUIHIIE 1 L LD b OIC oW Th S &, B R E < (20), #HAEE
iAo BTl L e~4 ik i, Lo LT L, BENEI E
HALT HH 2 2 B

4. FHBERRECRE L, BEChS G, Tiobb Wi e WigT s WrgeE
%, JBEOEE, EHEOBMEEICENMA VRIS LE T2 Tl h/hE e b, FHC
ZEHINIENETE R OB A T AT I —BHEE Th 4,

5. AILEEE, FHEMREES L CELBBIEMCE T ERE RS 2B R R
LT, UL L2 DX 5 RSO3 2 b AN AT & 2o fsnc iy - S i & 5,

6. BEAMEPETHAAC B U Cin e LB EEE & OIS E L\ FEk B0 s Hh
A4V

DESCRIPTION OF NEW SPECIES

Family Saccamminidae
Genus Milleitella RHUMBLER, 1903
Millettella rofunda ISHIWADA n, sp,
(Text-Fig. 1 a~c; Plate I, 1~3)
Test nearly circular in dorsal view, stream-
line shaped in side view; wall finely arenaceous
and smoothly finished ; aperture large, circular to
elliptical, in a depression near thinner end of the
test on ventrzl side: sometimes provided with
spines on peripheral margin near thicker end of
the test. a
Diameter up to 0.25 mm; thickness up to
0.1 mm,

Type locality : F 8 ; brackish Lzke Hamana-ko, @

Shizuoka pref.; recent, depth 2,05 m, bot-

tom character black mud. (Holotype No. &
PF 57003, Fuel Dept. Geol. Surv. Japan) Text-Fig, 1

Occurrence: F 8 and F 1, both at the in- Millettella votunda n. sp.
nermost places of the inlets. (Holotype)

Millettella end Lepitodermella have rever been a: dorsal view b: ventral view
recorded in Japan. c: side view
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Family Nonionidae
Genus Elphidium MONTFORT, 1808
Elphidium kaneharai ISHIWADA n, sp.
(Text-Fig. 2a, b; Plate I, 17~20)
Text small, periphery broadly rounded, the diameter about twice the thickness ;
umbilical region depressed, sometimes more or less irregularly excavated and with

granular surface; chambers slightly inflated and
the periphery lobulate, usually 7 in the last-
formed coil; sutures distinct, depressed, slightly
curved, retral processes few and conspicuous;
wall thin, very finely perforate; aperture composed
of several small rounded openings at the base of
apertural face.

2 b Diameter up to 0.29mm; thickness up to
Text-Fig. 2 0.16 mm,
Elphidium kaneharai n. sp. Type locality: F 8; brackish Lake Hama-

na-ko, Shizuoka pref. ; recent, depth 2,05 m,
bottom character black mud, (Holotype
No. PF 57017, Fuel Dept. Geol. Surv.
Japan)
Occurrence: F5 F8 and F 11, in a inlet
and the main basin, depth 3.0~1.40 m, bottom character muddy sand to black mud ;
Foraminifera facies proper to Hamana-ko.

(Holotype)
a: apertural view
b: side view

Family Anomalinadae
Genus Anomalina ’ORBIGNY, 1826
Anomalina hamanakoensis ISHIWADA n, sp.

(Text-Fig. 3a~c; Plate I, 24~27)
Test small, compressed, trochoid throughout, ngarly symmetrical on both sides,
periphery broadly rounded; umbilical region on ventral side depressed or covered
with granular shell material ; chambers inflated
in the adult, the periphery somewhat lobulate,

usually 7 in the last-formed coil ; sutures dep-
ressed and not limbate on both sides, curved
6‘ and oblique to the peripheral margin; wall thin,
rather finely perforate, Diameter up to 0.27 mm ;
a b thickness up to 0.12 mm.
Type locality : F 11; brackish Lake Hama-
na-ko, Shizuoka pref.; recent, depth
@ 1.40 m, bottom character grey sandy mud.

(Holotype No. PF 57024, Fuel Dept.

c
Geol. Surv, Japan)
-Fig, 3
Text-Fig i y Occurrence: F 11 and F 12, southern part
Anomalina hamanakoensis n. sp. : £
of the main basin, depth 1.15~1.40m,
(Holotype)

bottom character fine sand to muddy
sand ; Foraminifera facies proper to Ha-
mana-ko or transitional to open-coast
subfacies.

a: ventral view
b: dorsal view
c: side view
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Observation boat (engined *‘ Temma-sen ’”)
do,

Ekmann-birge type sampler for surface
mud

Just before lowering the apparatus(see 8)
Two-orifices injector coupled with the
apparatus (now measuring the water tem-
perature and sampling the bottom water)
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Bamboo-made core-sampler
(now under operation)
Core sample in bamboo-made

core-sampler

Sampling apparatus for the bottom water



STUDIES ON THE BRACKISH WATER

III Recent Foraminifera from the Brackish Lake Hamana-ko
By

Yasufumi ISHIWADA

Abstract

Lake Hamana-ko is the largest brackish lake of eutrophic type on the Pacific
coast of central Honsht, Japan. The depth of the main basin reaches about 12m
at the deepest bottom of the northern half, and mostly 1.5~2m at the southern half
forming a vast flattened bottom plain.

The environmental elements, such as water temperature, chlorinity and dis-
solved oxygen of the bottom water, vary in wide ranges with place as well as
season. In a stagnation period, the bottom deeper than 8~9m is usually covered by
the anaerobic layer, in which hydrogen sulphide is simultaneously produced.

On the whole, the foraminifera thanatocoenose from the lake is fairly simple in
its composition. This phenomenon may show that only the species, which could
tolerate the marked fluctuations of environmental elements, have been able to adapt
to Hamana-ko.

The thanatocoenose from the lake is divided into three groups as follows :

A. Open-coast subfacies

Pseudononion japonicum ASANO
Elphidium subgranulosum ASANO
Rotalia beccarii (’ORBIGNY) var. A
B. Transitional facies
Reophax  sp.
Goésella iizukae TAKAYANAGI
Ammobaculites exiguus CUSHMAN et BRONNIMANN
Textularvia  sp.
Elphidium spp.
Rotalia beccarii (A’ORBIGNY) var, A
Anomalina hamanakoensis n. sp.
C. Hemana-ko proper facies
Millettella votunda n. sp.
Haplophragmoides canariensis (A’ORBIGNY)
Trochammina globigeviniformis (PARKER et JONES)
Rotalia beccarii (A’ORBIGNY) var, A
R, beccarii aomoriensis ASANO

The facies C is furthermore subdivided into the following three subfacies.

C: marked by predominance of Haplophragmoides canaviensis

C. marked by predominance of Rolalia beccarii var, A

C; marked by combination of Haplophragmoides canariensis and Trochammma

globigeviniformis

The arrangement of these facies in the lake is shown in Fig. 3.

Analysis of environmental element concerning the faunal differentiation is con-
siderably difficult, but some correlations may be inferable.

Chlorinity seems to be an important controlling factor for the faunal differen-
tiation. Where the average Cl is over 15 %, and the annual variation is rather small,
occurs the facies A, and where the average Cl is less than 15 %, is mostly found



the facies C. The transitional facies is distributed where the average Cl is slightly
less than 15 %, and the annual variation is at maximum.

Haplophragmoides canariensis may be a most euryhaline species, and Rofalia beccarii
var., A seems to prefer higher salinity than the former. Trochammina globigerini-
formis may be of intermediate character, or rather like the latter in adaptability
to salinity.

In general, dissolved oxygen is obscure as a controlling factor for the faunal
differentiation. On the deeper bottom, however, where the average Cl is rather high
and the anaerobic condition appears in the seasonal stagnation period, Rolalic bec-
carii var. A predominates due to diminutions of Haplophragmoides and Trochammina.
Rotalia beccarii var. A may have either strong tolerance for oligo-oxygen status or
capacity of rapid migration.

Water temperature and bottom character may mnot be responsible to the faunal
differentiation in Hamana-ko.

Species number of thanatocoenose is very small in the Hamana-ko proper
facies and rapidly increases toward the lake mouth, i.e. the open-coast subfacies.

Foraminiferal number is larger on the mud bottom and smaller on the shallow
sand bottom. The exceptional case is seen on the mud bottom of which oxidation-
reduction potential is very low (—150mV>). In this case, the foraminiferal num-
ber highly decreases.

The type of thanatocoenose, species number and foraminiferal number show
the regular distribution in the lake respectively. However, their correlations with
the environment may be mutually independent or nearly independent.

There is no conspicuous difference between the thanatocoenose and biocoenose
in their compositions in the present case.
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10, 11

12

13, 14

15, 16

17~20

21

22

23

24~27

Plate I

Millettella rofunda n. sp.
1, 2 Loc. F1, Ventral view T
3a, b Holotype
Loc. F8. Dorsal view (a); Ventral view (b} X75
Proteonina lagenaria (BERTHELIN)
Loc. F8 X75
Proteonina cf. eocenica CUSHMAN
Loc. F8  x75
Goésella iizukae TAKAYANAGI
Loc. F11 X72
Ammobaculites exiguus CUSHMAN et BRONNIMANN
8 Loc. F5 xX76
9 Loc. F5 X72
Haplophragmoides canaviensis (d'ORBIGNY)
Loc. F8 X 45
Miliammina fusca (BRADY)
Loc. F8 X76
Trochammina globigeriniformis (PARKER et JONES)
Loc. St. 4, Dorsal view (13); Ventral view (14)
Pseudononion japonicum ASANO
15 Loc. F7. Ventral view X75
16 Loc. F7. Dorsal view X70
Elphidium kaneharai n. sp.
17 Loc. F8. Holotype X75
18 Loc. F8 X70
19 Loc. F8. Apertural view X73

20 Loc. F8, Showing excavated umbilicus region X73

Elphidium matsukawauraense TAKAYANAGI
Loc. F5 x70
Elphidium subgranulosum ASANO
Loc. F7 x70
Elphidium sp.
Loc. Fb X770
Anomalina hamanakoensis n. sp.
24a Loc. F11. Holotype. Dorsal view x 49
24b Loc., F11. Holotype. Ventral view X 49
25, 27 Loc. F11. Dorsal view X73
26 Loc. F11. Ventral view X73

X 45
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Plate 1II

1 ~8 Rotalia beccarii (LINNE) var. A

1~3 Dorsal view 1 X72
4~6 Ventral view 2 X 46
7, 8 Peripheral view 3 > 68
4 x93
5 X70
6, 8 %65
7 x 45
All Loc. F2
9~11 Rotalia beccarii aomoriensis AsANO
9 Dorsal view X70
10 Ventral view X70

11 Peripheral view X72
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The Geological Survey of Japan has published in the past
several kinds of reports such as the Memoirs, the Bulletin, and
the Report of the Geological Survey.

Hereafter, all reports will be published exclusively in the Reports
of the Geological Survey of Japan. The Report will be consecutive
to the numbers of the Report of the Imperial Geological Survey
of Japan hitherto published. As a general rule, each issue of
the Report will have one number, and for convenience's sake,
the following classification according to the field of interest will
be indicated on each Report.

Geology

Petrology and Mineralogy
Paleontology

Volcanology and Hot Spring
Geaphysics

Geochemistry

A. Geology & allied

sciences

Ore deposits

Coal

Petroleum and Natural gas
Underground water
Agricultural geology
Engineering geology

Physical prospecting,

Chemical prospecting & Boring

B. Applied geology 4

Pl o Pep Ee R

s

C. Miscellaneous

D. Annual Report of Progress

Note: In addition to the regularly printed Reports, the Geolog-
ical Survey is newly going to circulate ‘Bulletin of the
Geological Survey of Japan ”’, which will be published

monthly commencing in July 1950.
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REPORT No. 180

GEOLOGICAL SURVEY OF JAPAI\{
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STUIgiES ON THE BRACKISH WATER:
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