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Environmental change in the Lake Obuchi-numa, Shimokita Peninsula, Northeast Japan,
during last 130 years, inferred from foraminifer

Naoki Nemoto*! and Kazuko Yuzen*?

Abstract
Faunal change of foraminifers in the core with 32 cm long from Lake Obuchi-numa, southeastern

part of Shimokita Peninsula, northeast Japan, was investigated to clarify the environmental change in

this lake. Sedimentation rate of this core was inferred by correlating the fluctuation of foraminiferal

density in this study with that in Nomura et al. (2006). The average sedimentation rate of studied

core is about 2.53g/cm?/yr on the basis of this correlation. According to Nomura et al. (2006), the

foraminiferal density synchronously varied with sea level fluctuation. This suggests that the density

is changed by the water quality, such as salinity, of Lake Obuchi-numa influenced by the inflow of sea-

water to this lake. In latest 19th Century, the salinity in the Lake Obuchi-numa rapidly increased in

short duration. This dues to the inflow of sea-water to this lake by the Meiji Sanriku Tsunami or high

sea level. The increases of that density around 1930’s, 1950’s, and 1970’s were direct responses of the

foraminifers in the Lake Obuchi-numa to sea-level rise, while the foraminifers responded to sea-level

rise in 1990’s with time lag.
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Figure 1. Index map of Lake Obuchi-numa (A, B) and locality of coring site (C). “Ob” and “Og” in map B represent Lake Obuchi-

numa and Lake Ogawarako, respectively.

E5I12, ZoZbE HFHREAA O/ FREITICBLY
%K AL % el L, 19504F A8 i 21 & 19604E 48 ~
19704- AN I3 FLE B B DN K b 2R a8
LTwWabZ L, 19804 AR LKA LA LT 5
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MO—d B VITEHARIKT 5. £/, 12~3 Al
BIFBKEAM TOXRRIEZI~T7C, EBOZhiZ
0~2CLEBOEDERTH LD, 6~9 HIZidE
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—¥ TR & 72 5 (Ueda et al. 2000).
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EHRVL, EEBEMETCRELZ. 28, OA-, fliz/mL7: (1, H2).

K1, BERBLVEBOLNAIATOEEEL SEH L ZBAR, HIUERE.
Table 1. Distributions of foraminiferal species, mud contents in the studied core from Lake Obuchi-numa, southeastern
Shimokita Peninsula, Northeast Japan.
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Figure 2. Columnar section of Core OA (a), and stratigraphic variations of mud content (b) and foraminiferal
density (c) in Core OA from Lake Obuchi-numa, southeastern Shimokita Peninsula, Northeast Japan.
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O 7R 2 cm OREIE T OFEMRII20114E & %D,
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Table 2. Correlation between peaks of foraminiferal density in Nomura et al. (2006) and this study, and sedimentation rate based on

their correlations.

Nomura et al. this study
(2006) case 1 case 2 case 3 case 4 case 5
depth year depth ; rate depth ; rate depth ; rate depth ; rate depth : rate
(cm) (cm) : (g/year) | (cm) : (g/year) | (cm) : (g/year) | (cm) : (gfyear) | (cm) § (g/year)
8.5-9.0: 1975 34 34
10.5-11.0; 1967 3.4 34 4.57| 12-13 L
13.5-14.0: 1953 3-4 272 12-13 115 12-13 253
187571670: " 1930[ 15713} 237015713 1020k ] 1930k~ q 1930
Nomura et al. this study
(2006) case 6 case 7 case 8 case 9
depth i depth | rate depth | rate depth { rate depth i rate
(cm) (cm) : (g/year) | (cm) : (g/year) | (cm) : (g/year) | (cm) : (g/year)
8.5-9.0; 1975 34 556 12-13 6o 12-13 6o 19-20 1337
10.5-11.0: 1967 12-13 6: 68 19-20 : 19-20 7-61 30-31
13.5-14.0; 1953] 19-20 1eh 2.88| 30-31 :
18.5-19.0; 1930| 30-31 30-31

rate = sedimentation rate
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Figure 3. Estimated age of each horizon. Stratigraphic variations of mud content in Core OA (a), foraminiferal density in Core

OA (b) and Nomura et al. (2006) (c).
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Figure 4. Stratigraphic variations of foraminiferal density in Core
OA (a) and temporal sea level change in Hachinohe,
eastern part of Aomori Prefecture (b).

FHO X BREIBICB T 2 MKIER 2 (LS5
HRFERD 72 LR END.

4T O JEHET Ammonia beccarii formal #1£ L35
Ammonia JEHHY T 7213 5B L TW225, 0A-14~12
EOAS L) EfiTldfbd ¥ 7 e L7z, Ak
W ffi T 3 b E. excavatum forma excavatum 3B X O E.
subincertum 1%, /IZIT A (1991) 12 & % HEE O
TN L D LA ENEFNID% i 5B L U830~35% D
AR T 5. —TJ5, A beccarii \ZIESEVERITH D

(Alve and Murray 1999), Hu{7E TIXKRDH AL
LD 35 HY 8 ~30%0 D HiPH TE B3 2 MBI A
5 (EIEH 1991). L7225 T, OA-14~12B X
OA-8 & 0 EA7 AR L 22 WU 1%, A. beccarii
formal ® £ JBIZIE@E L TB Y, 5D E. excavatum
forma excavatum 3B X O° E. subincertum O Jd. 3 W HE 7z
WHBRBETH o LRI nG. —F, Thlst
D J& #E T X E. excavatum forma excavatum B X OV E.
subincertum O LBV REETH - 72 L HEE I N 5.
L oT, BEEOWEMEmEOAGITITES Z2nITE
o 7zb Do, 19704 4B & 1990414 B DLk



WA KT & DO L CREGIBICTEA T 5 K i A5
Z, WMEDEENS LA LZEEZEZLNS.

WIBIZB T Trochammina J&1X A. beccarii forma 1
ERUBBEICARBLTBY UM2EH 1991), JREH
W2 B B Trochammina J& O FE W A5H 5 D AL ISR K
FTHLEFEZIC . T T FHICy s TBAEAIL
WOEEGWHATLBBHMEN, ThbHiEsy 7+
I RBEALEBREINTWS (Bl 21X, Edelman-
Furstenberg et al. 2001 ;: Murray and Pudsey 2004).
KAFCTH OAS UIRTIIBAEEAILEN Ao N »
ZLd, BEEZSHHOREHE LDITHMLTL
FolkOlEILNS.

6. f&am

HHRETIRPEEEEIRICVET 2 BEE»S S
32ecm O I 7 L, FREBIVHILROEME
bz L7z, HILREEOLZ2S, Toa 7ol
R 13253g/cm®/yr & R D b7z, T o iRk E
XD, GiREIPRME 3 BEOHRENIL, Th
T EE (20034F), WRAIZREMEE (19334F),
BLOWR=REGE (18964F) ITHM L, a 7HIED
HERAEM T80 & e S 7z, A ILH g
Ammonia beccarii 05 7213 HB L CTwzAs, a7
WElem RT3 2oy 7o b7z,
2, 19704ERT% B X UN20004F LARE o 253 7K 1 2 B
WLTW2EEZONL, FILUREORIMIL, FIZ
HEKEZR 2 KL CTwa g S5, 201k P
WA AT B A RIS U CA LR B A A L 7225,
19904EAC D AT 52k LT, AILRERE LR R
ENTEA L7z ZoM#Ei, BRI OO PSRz
IGERLTWa2b AN,

Bl

WALR AR B A 7R B o1 LB X
ORUL R A Y E AR O Sl ER T 1120, ABFZETH
Wea 7 L CIHW ., ERE TH 2 Laits
KRk R R O/NEE— X BB X OHUER AR5

oL FHABICIIEELIERZHEE, ERH
MgEI N, L TEHT 5.
ik

Alve E, Murray JW (1999) Marginal marine environments

of the Skagerrak and Kattegat: A baseline study of
living (stained) benthic foraminiferal ecology.
Palaeogeography, Palaeoclimatology, Palaeoecology
146, 171-193

Edelman-Furstenberg Y, Scherbacher M, Hemleben
C, Almogi-Labin A (2001) Deep-sea benthic foraminifera
from the central Red Sea. Journal of Foraminiferal
Research 31, 48-59

B 0 - Sk B (2011) BRH KRR S R
& HAER RRL 97p

REWHZE AR - 2R - B 52 - IS -
fE (2008) KBRIE BT % 8 23491204 [H] o> B 5t 58
BEREAEHLN & N BRBEZS - 155 & 550%8. B
FOFZE 47, 287-296

IMZIEN - BT - BAINUER (1991) NI E
1F 2 LR OBRBAREMRE O R e & 2 O BREAOT
~OE. Abfr 50, 3755

Murray JW, Pudsey CJ (2004) Living (stained) and
dead foraminifera from the newly ice-free Larsen
Ice Shelf, Weddell Sea, Antarctica : ecology and
taphonomy. Marine Micropalaeontology 53, 67-81

AR - fie K B - AHERZ (2016) HHRE T
VR, RBEEICBT AL oS5, {LH
WFgEsiEk 48, 66-73

Nomura R, Nemoto N, Komura K (2006) Environmental
changes in brackish Lake Obuchi-numa, Aomori
Prefecture, northeast Honshu, Japan, with special
reference to sea-level variation in the 20th Century.
Quaternary Research 45, 347-360

NN RTATRE W (1997) Nk F&
I. NrEMRAITRES, NP 829

FHEELE] - )G —50 - BRANIIEW - IEAT - G
5 (1998) ALK BEIR QMR HIZB1T 5
U, YCs B X OREILFEDANFE. Bk R
59, 159-173

Ueda S, Kawabata H, Hasegawa H, Kondo K (2000)
Characteristics of fluctuations in salinity and water
quality in brackish Lake Obuchi. Limnology 1, 57-62

R EHE] - I — - AR — - FREEKER - #iH S
J& - BRILEGL - RS (2002) v iRKHB R
2B B OREER R 5 A58, B EHE
78 63, 125-134



