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Diatom analyses of the surface sediments in Lake Akkeshi and the uppermost Pleistocene to
Holocene drilled core at the coast of Akkeshi Bay, eastern Hokkaido, Japan: Investigation of
sedimentary environment, salinity index and electrical conductivity™®

SAGAYAMA Tsumoru**, SHIGENO Kiyoyuki***, UCHIDA Yasuhito ****,
NANAYAMA Futoshi***** and ANDO Hisao***#*

Abstract [n order to clarify sedimentary environments of the latest Pleistocene to Holocene in the Akkeshi

area, diatom analyses of bottom surface sediments on Akkeshi Bay and Lake Akkeshi, and diatom analyses

and electrical conductivity measurements of the Akkeshi core, 59.22 m long, drilled from the sea floor 2.9

m deep of Akkeshi Bay were carried out. Cocconeis scutellum, Fragilaria faciculata and Thalassionema

nitzschioides abundantly yield from the surface sediments. On the basis of diatom compositions, the Akkeshi

core can be divided into four diatom zones in ascending order, Aulacoseira ambigua - Navicula contenta

- Navicula mutica zone, Cocconeis placentula var. euglypta - Cocconeis scutellum zone, Thalassionema

nitzschioides - Thalassiosira eccentrica - Thalassiosira hyalina zone and Cocconeis scutellum - Paralia

sulcata - Thalassiosira hyalina zone. Results of diatom analyses show the seawater inundation during the

Holocene transgression occurred at the depth of -47.6 m in the Akkeshi core, and its geologic time is inferred

as ca 11.2 cal. ka. Salinity indices calculated from diatom compositions suggest that the present lake water

salinity is nearly equivalent to the basal part of unit Es, -39.9 ~ -36.95 m deep of the core.

Key Words : diatom analysis, salinity index, uppermost Pleistocene to Holocene, sedimentary
environment, electrical conductivity, Lake Akkeshi, Akkeshi Bay.
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Fig. 1 Locations of the Akkeshi core and sampled surface sediments in Lake Akkeshi and Akkeshi Bay. The basic geological map is after Suga et al. (2009).
Asterisk shows the drilling site of the Akkeshi core. Thick and thin dotted lines in Lake Akkeshi show isohaline contours by Sawai and Kashima (1996),
and an extrapolated 27.5 %o isohaline by the authors, respectively. Italic numbers below samples S1 to S6 indicate salinity indices calculated from diatom

compositions.
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Fig. 2 Geologic column and sample horizons of surface sediments in
Lake Akkeshi and Akkeshi Bay. Black arrows show horizons of diatom
analysis samples. Sample locations of the sediments are shown in Fig, 1.

Table 1 Latitude, longitude, water depth and sampling date of the Akkeshi
core and surface sediments in Lake Akkeshi. a.s.l.: above sea level.

Sample name | North latitude East longitude | a.s.l. (m) | Collecting date
S1 | 43° 1"54.313" | 144" 55" 2.877" -0.8
s2 43° 11422517 | 144° 53' 51.604" | -09
S3 43v i: 47.408" 144.; 53 8.947 ; -1.5 July 13, 2011
S4 43" 1' 56.284 144" 52" 18.071 -1.4
S5 43" 2' 34.916" | 144" 51’ 29.173" -1.9
S6 43" 2' 58.192" | 144" 50’ 25.338" -6.5 |

Akkeshi core | 43" 2' 558" | 144° 51' 14.0” -2.9 | May 28, 2009
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EHEES NG, W, R~RAERER PR S W &5
I 2 ) ETREIE o b fEES NS, B
AR Tl R iR AR, kAT 2 S odl A
GHbBEVWI ERD, Fig 3lb b gHodEs s 7%
FERHLCRRL TV,

IR (2000) 12 K AUETHERE OFM BB IS RE T
200 AERELEEL SN TWAEZ ED S, 4 fE~ 7 KA
R~ R R~ K E OB A TIZR LS TH B E
Fe O 7 O 40.9 120w T 100 8 & 200 48 12 310 B [ E R
¥, B L O RER O E T 72, fEFRE 100 i
~ 200 H#EiE, WEUE LIRS fiud l4fse e oda8
WaEHIIZIZR U Th - 72 (Table 2). RIHEL fEIXERFFE
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B e a7 oBE KO ERMREEE E5E 0 E S
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Table 2 Number of identified genera and species, and calculated salinity
indices in two different total valve counts (100 and 200) for the same
diatom analysis sample from -40.9 m below sea level of the Akkeshi core.

Numberof | Number of | Number of | Salinity
valves counted genera species index
100 26 48 2.64
200 29 67 2.65
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S1 O BE B AR I3 A 3 VI ~ KR T, ik R TR BRAE
B (/NE% 1988) & LB Cocconeis scutellum Ehr. &, £
3 Sk # @ Fragilaria faciculata (Ag.) Lange-Bertalot T,
A 3.32 Th A, S2TIE, FEMER~EAKLERED
Thalassiosira lacustris (Grun.) Hasle 7% 18 %, C. scutellum 7
17 %, F faciculata 7514 % % 5@ 5. 5 iEHIL 350 TH
5. S3TIE, C scutellum H° 21 %, F faciculata 7* 16 %, 1
SEMEE A A FE D Bacillaria paradoxa Gmelin 759 % & 50 5
iR 362 ThH D, S4TIE, C scutellum 2517 %, F
faciculata H¥ 14 %, FHETRIE B oM EHE (/2 1988) @
Thalassionema nitzschioides (Grun.) Mereschkowsky 75 8 % & 15
B4 EEEIE371 Th L. S5 TIE, C scutellum 5% 13
%. T nitzschioides 7% 11 %, A5 75V i A= FilE @ Odontella aurita
(Lyngb.) Ag. 7% 9 %, (FHEVEIRAME T BRI i JOLi 3R E
(/\#% 1988) T 2 Paralia sulcata (Ehr.) Cleve 7% 8% % i &
5. AT 412 TH S, S6 Tid, FiEME TR
@ Thalassiosira hyaline (Grun.) Gran 75 15%, T nitzschioides
2510 %, P sulcata 759 %, C. scutellum 757 % % 5 5. 1
ie¥3 332 T B (Fig. 4).

EEa7 EMAKE (Fig 3) OISR LCEE?S
BEEL L 7 57 SEHC 0w G, 49JR 7L MR FE L. B
Ratio of diatom valves

Sample P T T T T qO(%)l T T T 1q0

s6 R |1 |

s5 N 7 |

s4 I T ]

S e S

s A

s1 I ]

[ Marine species
Brackish to freshwater species

[ Marine to brackish species
|:| Freshwater species

EHWZ - NHEBEA -l K-

HORBFHGAL LT 4BEFICESSNE. P

5 2t F 60.6 ~ 48.6 O Aulacoseira ambigua (Grun.) Simonsen
e
476 ~ 40.9 @ Cocconeis placentula var. euglypta (Ehr.) Cleve
SEF39.9 ~ 13.9 @ Thalassionema
nitzschioides — Thalassiosira eccentrica (Ehr.) Cleve —
S0l 12.9 ~ 3.9 0 Cocconeis scutellum
— Pardlia sulcata — Thalassiosira hyalina %5 C & % (Fig. 3).
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HTAE R E I C A B L T AR 1 % LT O
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