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Modern foraminifers around mouth of Tsutsumi River in Mutsu Bay,
Aomori Prefecture, Northeast Japan*

NEMOTO, Naoki* and HAMAZAKI, Atsushi*™*

Abstract
Modern foraminiferal assemblages around the outfall of the Tsutsumi River in the southwestern

part of Mutsu Bay, Aomori Prefecture, Northeast Japan were examined in order to infer

environmental factors controlling their distribution. Two assemblages, the offshore and the near-

breakwater assemblages, were recognized. The offshore environmental condition around the outfall

of the Tsutsumi River may be homogeneous because the species components in the offshore

assemblages are very similar to each other. The bottom in the offshore area is in an organic-rich

condition as indicated by the dominance of the genus Trochammina. The near-breakwater assemblages

were composed of Elphidium subarcticum, which is common in bay environment, and additional several

taxa inhabiting sea grass bed such as Cibicides, Elphidium crispum and Rosalina. These assemblages

may be mixtures of bay bottom and sea grass taxa. The sea grass taxa might have inhabited sea

grass on the side of nearby breakwaters.
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Location Dep. . Sal. Mud P/T Benthic Foraminifer
Sample : . (m) Sediment (%) Cont. | ratio BFN A/BT N.S. | Div
Latitude (N) | Longitude (E) (%) | (%) |(ndv/g)| (%) | > ’
E-1 | 40°50°04.2" | 140°45’38.5" 3. 8|brown coarse sand with shell 27| 2.8 0.5/ 164.3| 3.8 29| 2.39
E-2 | 40°50°09.7" | 140°45°37.0" 9.8|dark brown coarse sand with shell 26 29.3| 0.0/ 195.8/ 5.1 25| 2.53
E-3 | 40°50°08.7" | 140°45"38.3" 6.9|dark brown coarse sand 26| 28.6| 0.0 640.0| 7.4 36| 3.02
E-4 | 40°50°04.3" | 140°45°33.8" 8.0|dark brown coarse sand 261 11.2| 0.0 36.2] 12.9 30| 2.78
E5 | 40°49°49.9” | 140°45’24.1" 5.0|dark brown coarse sand with shell 26| 6.1/ 0.0/ 120.5| 11.2 25| 2.36
E6 | 40°49°50.1" | 140°45°18.6" 7.8|dark brown coarse sand 25| 14.9| 0.0 4.4| 24.0 12| 2.17
E7 | 40°49°53.9" | 140°45°19.1" 9. 3|dark brown coarse sand with shell 26| 55.2| 0.3 154.7| 6.9 44| 3.18
E-8 | 40°49°47.8" | 140°45’06.4" 5. 3|brown coarse sand with shell 28| 2.6/ 0.0 24.4] 10.2 34| 2.92
E9 | 40°49°46.9" | 140°44’58.4" 5. 8|dark brown coarse sand 26| 19.0| 1.2| 292.0[ 2.0 31| 2.85
E-10 | 40°49°49.27 | 140°44°54.9" | 8.6|dark brown coarse sand | 29| 8.7) 0.0] 55.2| 0.6] 31] 2.54
E-11 | 40°50°04.7" | 140°46°24.8” | 10.5|dark brown sandy mud 35| 46.9| 0.0/ 809.3| 68.8 21| 2.38
E-12 | 40°50°12.6" | 140°46°24.6" | 15.3|brown mud 34| 84.4| 0.0/ 607.5| 79.2 18| 2.39
E-13 | 40°50°13.8” | 140°45°35.7" | 15.5|brown mud 34| 88.6/ 0.0 20.0{100.0 41 1.38
E-14 | 40°49'55.1" | 140°4523.1” | 10.8|dark brown mud 32| 47.3| 0.0 132.0| 84.5 16| 2.21
E-15 | 40°50°03.4” | 140°45°23.8" | 15.2|browwn mud 33| 80.5| 0.0/ 534.1| 89.2 16| 2.30
E-16 | 40°49'51.3” | 140°45°07.3" | 10.3|dark brown fine sand 34| 19.4| 0.0 120.0{ 77.9 22| 2.47
E-17 | 40°49°57.1" | 140°45°06.8" | 15.4|brown mud 34| 65.8| 0.0/ 388.6| 87.3 19| 2.38
U-1 | 40°50°25.8” | 140°46°24.7” | 20.2|mud -1 96.8] 0.0 1210.0| 80.2 18| 2.39

Dep. = depth, Sal. = salinity, Mud Cont. = mud content, A/BT =A/BT ratio, N. S. = number of species, Div. = diversity.
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Sample Number |E-1 E2 E3 E4 E5 E6 E-7 E8 E-9 E-10:E-11 E-12 E-13 E-14 E-15 E-16 E-17 U-1
PLANKTIC FORAMINIFERS :
Globigerina quinqueloba Natland 1 1
Neogloboquadrina incompta (Cifelli) 1
Gen. et sp. indet 2
BENTHIC FORAMINIFERS
AGGLUTINATED FORAMINIFERS
Eggerella propinqua (Brady)
Eggerella scabra (Williamson) 2 2 5 2 1 1. 19 37 1 14 24 15 16
Eggerella sp. 3 2 7 2 11 6
Haplophragmoides canariensis (d'Orbigny) 6 4 4 3
Haplophragmoides Sp. 6 1 1
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Sample Number

3 E-14 E-15 E-16 E-17 U-1

Reophax nana Rhumbler

Reophax scottii Chaster

Reophax sp.

Spiroplectammina Spp.

Spiroplectammina? sp.
Textularia agglutinans d'Orbigny

Textularia earlandi Parker

Textularia cf. earlandi Parker

Textularia Spp.

Texwlaria®sp.
Tiphotrocha kellettae (Thalmann)

Tiphotrocha sp.

Trochammina hadai Uchio

Trochammina japonica Ishiwada
Trochammina_cf. japonica Ishiwada
Trochammina pacifica Cushman
Trochammina cf. pacifica Cushman
Trochammina Sp.

Gen. et sp. indet.

E1 E2 E3 E4 E5 E6 E7 E-8 E-9 E10:E-11 E-12 E-1

1

2

CALCAREOUS FORAMINIFERS

Ammonia becarii (Linnaeus)

Ammonia cf. becarii (Linnaeus)

Ammonia japonica Hada

Ammonia Spp.

Ammonia?sp.
Bolivina seminuda Cushman

Bolivina cf. seminuda Cushman

Bolivina striatula Cushman

Bolivina cf. striatula Cushman

Bolivina tokiokai Uchio
Bolivina cf. tokiokai Uchio

Bolivina sp.

Buccella frigida (Cushman)

Buccella tenerrima (Bandy)

Buccella cf. tenerrima (Bandy)
Buccella sp.

Buccella? sp.

Bulimina marginata d'Orbigny

Buliminella elegantissima (d'Orbigny)
Cibicides lobanulus (Walker and Jacob)
Cibicides refulgens (Montfort)

Cibicides spp.

Cibicides? sp.

Cribrolinoides curta (Cushman)
Cymbaloporetta bradyi (Cushman)
Cymbaloporetta Sp.

Elphidiella sp.

Elphidium advena (Cushman)

Elphidium crispum (Linnaeus)

Elphidium excavatum (Terquem)
Elphidium cf. excavatum (Terquem)
Elphidium jenseni (Cushman)

Elphidium cf. jenseni (Cushman)

Elphidium kusiroense Asano

Elphidium cf. kusiroense Asano
Elphidium reticulosum Cushman

Elphidium somaense Takayanagi

Elphidium subarcticum Cushman

Elphidium cf. subarcticum Cushman

Elphidium subincertum Asano

38

31 39

1228

25

20

11
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Sample Number |E-1 E2 E-3 E4 E5 E6 E7 E-8 E-9 E-10:E-11 E-12 E-13 E-14 E-15 E-16 E-17 U-1
Elphidium cf. subincertum Asano 1 :
Elphidium spp. 16 8 6 15 38 2 20 15 12 1 5 3 1 2 2
Glabratella globosa (Sidebottom) 19 :
Glabratella cf. globosa (Sidebottom) 8
Glabratella opercularis (dOrbigny) | T 208 ]
Glabratella ozawai Asano 2 :
Glabratella subopercularis (Asano) 1
Glabratella spp. 3 16 5 2 18
Glabratella? sp. 1:
Hanzawaia nipponica Asano | 8
Hanzawaia? sp. 1
Islandiella norcrossi (Cushman) 1
Lagena sulcata spicata Cushman & McCulloch 1 :
Massilina sp. A 1 :
Massilina sp. B Lo
Massilina sp. 1 1:
Massilina® sp. 1
Miliolinella circularis (Bornemann) 1
Miliolinella cf. sidebottomi (Martinotti) 1 1
Miliolinella sp. L S ]
Murrayinella globosa (Millett) 3 4 2 1 1
Neoconorbina stachi (Asano) 2
Neoconorbina Sp. 1
Nonionella stella Cushman and Moyer 2 2 2 1 2 2 4
Nomionella? sp. |
Pararotalia nipponica (Asano) 42!
Planorbulina acerralis Bradyi 2
Planorbulina mediterranensis d'Orbigny 6 2 10
Planorbulina sp. 1
Porosorotalia makiyami (Chiji) | Lo
Porosorotalia® sp. 1 :
Pseudoparrella naraensis Kuwano 1
Pseudoparrella tamana Kuwano 1 7 6 4 5 5 1 4
Pseudoparrella sp. 1 1
Pseudoparrella? sp. | L
Pyrgo? sp. 1:
Quinqueloculina elongata Natland 1
Quingueloculina seminulum (Linnaeus) 1 1 1 1 5 2
Quinqueloculina subagglutinata Asano 1
Quingueloculina sp. |\ L T 8 A ]
Quinqueloculina? sp. 8
Reussella haizumensis Asano 1
Rosalina bradyi (Cushman) 2 3 1 1 10
Rosalina globularis d'Orbigny 2 11 14 5 1 1 31 17 39 3
Rosalina vilardeboana dOrbigny | CE 0. 3 6.3 ]
Rosalina cf. vilardeboana d'Orbigny
Rosalina spp. 6 18 18 7 3 29 15 21
Rosalina? sp. 1:
Sigmomorphina sp. 1 :
Sigmomorphina?sp. L L SR
Spiroloculina hadai Thalmann 2
Spiroloculina sp. 1
Stainforthia sp. 1
Triloculina® sp. 1
Triloculing $D. M
Valvulineria hamanakoensis (Ishiwada) 4 3 1 1 :
Valvulineria®? sp. o1
Gen. et sp. indet. 10 43 5 9 3 10 7 12 40 4 2 1
Total Number 184 175 190 178 233 25 349 216 253 182: 263 202 4 169 223 190 205 121
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T, WGHHORADD L WIRKEREEZ KL Twb
tEZONS.

7 A5 = 3BT BT, PR oRE DR
oL, HiRO X HIZ, BRI E OB
[ZHARKEDD %  BRFRDS  CHRL 2 KB BRBE % I
MTHEZERLND. T2, K7 FAY—DFHFIIE
- 1R E- 5 IZHRFVREPSRINENTE Y, H
SHINCZ  OBEGTEFEARA L TV 5.

7 7 A5 — 4 DFFHRM S N7z DI LRI D
BB ASE AR E V) O T, Z 2 TIkEKROMES
BEVWEEZEZOND., K7 T8 —OFMTIE, E
subarcticum DS EB T B A, FA (2001) 12k B &,
E. subarcticum \3HBEWH L W EICHERBE THBRT 5
EENTVE., TNIE, A7 TRAF—OREZRILL
7o IR AR L T2 & L hikollig L 7
BLARW., K7 527 —OBE~OBIGHEEOREAZ
bIrTh5.

7 IAY—5 &R THEEE-101%, BidiEoR
B TIN5 SN 72 #h 5 TERILE I,
MR E K DI 5TE LA  B 3R O RN IR TR
Mol K7 I A —TIiX, E crispum B X O
Pararotalia nipponica 3% Tdh % %%, MEE TIEW
B TEESE TH S (Matoba, 1970). ThH D

ZENG, K7 T AY —1ZMOBERESEDFEHI R
RV IREREE A L§ 5 LHEE I NS,
2) FERBRIOIREEEILR

ME DL Trochammina J& % R E L72¥HE &
LT, ARFHRIGHE Z & OO ZLIZ o
7z, HRIC, BEUERICPHE NILEBWBHEN E Z 2 5D
IO, Gbr E-13~17) & BidedsZi < g
RIBARCY & & 2 5N B FAEIAEE (i E—11, 12,
U-1) OBELELOMIZ, HREZFEMKOZEITRD
SNBdolz. L7eA->T, TNEOHRTIEAILE
HHEOMRRIEE L5 25 3 EORBEOEN TV E
HEIhb.

Trochammina J& DEH L HEITIHARD I ONE

(72 213 Matoba, 1970 ; faiL, 1996) B X U4 b
P E G BB (Uchio, 1962) 25BN Tw 2.
F72, T hadai \3EBRFEREE%/RT (Tsujimoto et al.,
2006). FEULE BT D Trochammina J& DEEIL, B
WBHRMOMRSMNRREZ XM L2 D200, Hik
ey NOFEMZTRICEL, ABEHICHRT
HEWHEMAND 5 WIZF SRR 2K
WCEDEFECLSsTELL DO LOPE, SHOHRHA
TIRHMCTE Rdhosz. SHRERBENIIBITS LA
W RAILROGAICET AR, a7 2l
R EZAT) S LI2L D, ComMEIHEkshs e
EZibhs.

5. ¥

o BEL{7 DL RS 1 10] [T D 18 2512 B3 W CHU AT FL IR
DR ERAEL, 2B 2 HoBEEAEILEE X U388
123D AEFILREZFE L. QE—FITFAF —
SAC LY 5 oDRAFILHBEEN RISz, 12
X, WA TED SN TITBAAEALLR S % bR
(7925 —1) ThY, Ry IPcROLNI:
FICAKREALE» S 2 ) ZREICETHE (V52
Fy—2~5) TH5H. MEOWHERZ, BREBHROE
FECTABELEBEIGHS LBEEEEZ LN, B
PR S CREBE R ICIZ & A PR D LNV, L
7o T, METITALROBEHEICEEEZLS 2 513
EORBNER I ZWEHE SN, Bk ORE
1, PIBLRBRER G RE L BHETH Y,
ZNS DORADEE S KM N F NI 5 T
TSRO S, ZN5ICHInT 5 EREDOM LA
HEE s N,

#E
RIFIEAATH 1272 ), SLHTA R Rk
VAR R AR B B O T S,
FIAHE 4 G (AR ORBISHHIS X OB



M ERBRIE AR Mo PR BRI AR T E 4 4R (4BE) ORI
IR, BRI B L THW . ERETH D
WK AR E AW EHEBRZ OB AREET LB LU
WilFRFHARHEE Y ¥ —o% B, ERE
ZYEY A ETHELR ZEHMZHV 2, DEofixll
T 5. B, AWEO—IRIE, TARTRFERR
SETIE [HERE OBREE - B & R HIR O TEL
IZBY B B RDIE ] OBEE .
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