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Seventeenth century environmental change
from brackish to fresh water conditions in Lake Shinji
— CT image photographic, sedimentologic
and C-N-S elemental evidence —

Yoshiyuki Tamura”, Masanori Tango”, Yoshio Inouchi”
and Takao Tokuoka”

Abstract: Geohistorical studies show that the environment of Lake Shinji changed from
brackish to fresh water around the seventeenth century again. This environmental change is
detectable by CT (computed tomography) scanning images and C-N-S elemental analyses of
core samples. CT scanning images of core samples suggest that the sediments can be
divided into two units, Unit I and II. The uppermost unit I is composed of fine- to very
fine-sand and silt layers, with bioturbation and shell fragments. Fine- to very fine-sand
layers can be distinguished clearly on CT scanning image pictures. The underlying unit II is
represented by silt layers, and lacks bioturbation and shell fragments. In this unit,
sedimentary structures comprising 2-3 mm thick laminations can be distinguished on CT
scanning image pictures. C'N-S elemental analyses of Unit I show that sulfur and total
organic carbon contents are low, suggesting a fresh and oxic water environment. Unit II
exhibits higher sulfur and total organic carbon contents, which indicate brackish and anoxic
water conditions. This change may have been brought about by the eastward migration of
the Hii River after large floods around A.D. 1630. CT scanning images reveal the existence
of laminated structures in Unit II, as shown in the color photo. These structures may
represent rhythmical environmental changes. The structures are not visible with the naked
eye, and were also not revealed by previous soft-X ray analysis. CT image analysis has thus
proved to be a useful method for analyzing muddy soft sediments.

Key words: Lake Shinji, CT scanning image picture, laminated structure, oxic environment,
anoxic environment
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Table 1. Water depth and core length of each core sample.

Core No. water depth(m) Core length(m)

MEABERTAIHMNTHEHIN T 2B TH 5.
CTRF ¢+ FICLBEBREIZOMGERET VIV
THRETHIENTES. 20 10, MXBHELE
R, BEROH7 T —(LOTEETH Y, EEDH
EMLSBET EX3EWIHIFEERE . O CTHE
LXK BB OB I AREOEL /I THE Zab
N, TOERAWNTHIN TS (FHA, 1993). X
SITATIE T, TREEES L CERRIBES T
BRAMA, SEMICE T BEKEE & BKEE &
DEREES MAPESMI LD S, HEREDE
LIz DN TERT 5.

IHEREE ORI & A&

FERBURHR B2

AR THER U7 iREE A2 IR U ot sic o0
TOF— 7 %F 1B IO RY. SI93-A, B, C
131993 4F 11 iR EER (FR ) I DAf & S5E i =
TEEL, #WEAERREOEZ MoK 7 (£
3Bm)IC K - TEMLACHDTHS. SI9446, 48,
50, 5213 1994410 B i< BIRIE/KERRE =TI B 5
BITE O Nx s 048] <, WE FHERFED 1§
LiAA R $RE%% (2F 1m) (A L T 30#14 T
AR AL 2bDD0—#TH 5. SHIS501, 02
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SJ93-A 4.3 3.10
SJ93-B 4.4 5.10
SJ93-C 4.6 547
SJ9446 55 0.87
SJ9448 52 0.79
SJ9450 4.8 0.71
SJ9452 4.2 0.83
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Fig. 1. Core sampling points analyzed in this paper. X point of core sample in Sanpei et al. (1994).
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Fig. 2. Columnar sections and vertical changes of sand content and chemical components of SJ93-A, B and C.
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Fig. 3 CT scanning image picutres of SJ93-B. CT scanning images reveal the existence of laminated structures
which are not visible with the naked eye.

3-1: Silty part intercalating thin sandy layers in Unit I (20cm thick)

3-2: Massive silty part in Unit 0 (20cm thick)

Fig.3-2

Fig.3-1
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Fig. 4. Vertical changes of total sulfur content along E-W profile of the Lake Shinji. See fog. 1 for the location of each point.
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Fig. 5. Depth of the boundary between brackish and fresh water
condition for analyzing total sulfur content.
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Fig. 6. Weight percent organic carbon vs. weight percent sulfur
of three core samples in 1993. (The area enclosed by thick
line is the normal marine environment, as inferred from
sediments in Black Sea by Berner (1984)).
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