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Abstract

As a part of the serial geochemical studies of sedimentary rocks, the writer has carried
out the chemical study of recent lake sediments from Lake Biwa, the largest and typical fresh
water lake in Japan. The chemical analyses have been done by the conventional chemical
method and the contents of SiO,, AlO;, TiO,, Total Fe,0, MgO, Ca0O, Na,O, K,0 and
P,O; were determined.

All samples of this study were collected from six stations as shown in Fig. 1. At each
station, a set of samples consisting of three samples was collected from the upper, middle and
lower parts of each columnar sample, about one meter in length.

The chemical compositions of bottom sediments from Station 3 are nearly equal to
those of Group G of the Japanese granitic rocks, which were reported by HaTToRI, NozAwa
and Sarro in 1960. Therefore, the writer suggests that the original materials of these bottom
sediments at the station may be derived from the granitic rocks exposed on the western side
of the lake as shown in Fig. 1.

Comparing the chemical compositions of the bottom sediments from another five
stations with those of average shale given by F. W. CLARKE et al., the writer has noticed the

following points.

content of Al,O, sediments > shale
content of MgO sediments < shale
content of CaO sediments < shale
content of TiO, nearly equal
content of Total Fe,O,4 nearly equal

Judging from these data, the writer suggests that the difference in chemical compositions
between the bottom sediments of Lake Biwa and the average shale may largely depends on
the distributional difference of grain size of analyzed samples.

Concerning the vertical variation of chemical compositions of the lake sediments, the
following trends have been noticed at each observation station. These trends are expressed
on the direction from the surface sample to the bottom one of each core sample.

1. At Station 2, the contents of SiO, and Total Fe,O, increase, and the content of
AlO; decreases. This station is located in the area with complicated topography of the lake

*EOW OB
35—(103)




WERERASR (FBI19%F %2 5)

bottom, and this distributional trend of chemical compositions may be caused by the steep

slope of the lake bottom.

2. At Stations 1 and 5, which are located at the shallower and southern part of

the lake, SiO, decreases and Al,O, is relatively constant.

3. At Stations 4 and 6, which are located in the deeper and central-western part of

the lake, SiO, decreases and Al,O, increases.

4. The other chemical components show no distinct variation.

It is important to compare these data with the chemical compositions of sediments

from other various types of lakes in Japan. This is an introductory paper of the serial study

and the writer intends to report the chemical compositions of other lakes in Japan in the

near future.
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Chemical composition of bottom sediments from Lake Biwa (Natural dry samples)

)

o Tl | 8 | B |0 5 8 | 8 [0 | B8 |l [y o [P0 0 BS
1 | 0~15| 53.03| 0.64| 20.04| 6.70| 0.13| 1.31| 0.70| 0.99| 261 | 0.10| 14.08|100.33 |3.50 | 7.55 | 4.77 | 1 74
n | 15~30 | 54.19| 0.67| 21.04| 6.38{ 0.10| 129} 0.62] 0.99| 260 | 0.09| 12.32|100.29 | 4.18|6.38 | 4.72 | 1.49
n 1 30~45| 55.28| 0.70| 20.42| 6.37| 0.09| 1.26| 0.68| 1.04| 247| 0.09| 1206 |100.46 | 3.58 | 7.52 | 4.86 | 1.36
n | 60~68 | 55.58| 0.70| 18.82| 6.89| 0.12! 1.48| 0.68] 1.01| 255| 0.11| 1253 |100.47 | 3.56 | 6.55 | 4.60 | 2.06
2 | 0~13| 56.74| 0.60| 18.07| 6.72| 0.18| 1.69| 0.75| 1.14| 280| 0.20| 11.13|100.02 | 3.08 | 1.62 | 4.53 | 1.97
n | 13~28 | 56.63| 0.61| 19.37| 6.33| 0.13| L1.44] 0.68| 1.06| 272| 0.12| 10.8¢| 99.93|2.80 [ 2.73 | 4.77 | 1.40
n | 28~36| 61.64| 0.50| 13.91| 8.89| 0.14| 1.16| 0.88| 1.09| 245| 0.11| 9.36|100.13 | 3.70 | 1.46 | 7.40 | 1.34
8 | 0~15| 69.44| 0.47| 14.42| 3.35| 0.09| 0.91| 0.8 L17| 279| 0.12| 6.04| 99.61 | 1.45|2.04| 144|172
n | 15~23| 75.32| 0.86| 11.86| 2.64| 0.04| 0.71| 0.96| 1.95] 3.01| 0.04| 2.97| 99.86 |0.63 | 1.59 | 1.52|1.01
4 | 0~5/| 5697| 0.56| 17.05| 6.74| 0.21| 1.67| 0.66| 1.18| 278| 0.20| 11.88| 99.90 | 4.2l | 5.23 | 4.59 | 1.93
7 |20~35| 56.80 | 0.57| 19.25| 6.64| 0.12] 146} 0.56| 1.11| 277| 0.17| 10.47| 99.92|2.89 | 5.50 | 4.82 | 1.64
n | 35~50 | 56.41| 0.60| 19.60| 6.51| 0.15| 1.46| 0.50| 1.85| 2.71| 0.14| 10.66|100.09 | 3.18 | 5.89 | 4.69 | .64
n | 65~73 | 56,05 0.63] 18.70| 6.69| 0.15| 1.50| 0.55| 1.04| 25| 0.18] 12.39|100.39 [ 4.24|597 | 475| L.75
5 | 0~5| 5401| 05| 17.78| 6.41| 0.11| 1.28} 0.74{ 112| 256| 0.13| 1542 |100.07 | 4.35 588 |4.19 | 2.00
7 | 35~50 | 56.10 { 0.59| 19.25| 6.46| 0.10| 123| 0.59| 1.10| 2.62| 0.10| 11.82| 99.96|2.89 | 6.63 | 4.87 | 1.43
7 | 65~73| 59.89| 0.60| 18.65| 557 | 0.05| L12| 0.64| 1.24| 271| 0.09| 9.62|100.18|2.90 | 560|423 1.21
6 | 0~6| 57.44| 0.5¢| 16.19| 6.82| 0.20| 1.55| 0.76| 1.30| 2.69| 0.24| 12.44|100.17|8.85|565|4.72| 1.8
n | 21~36| 57.56| 0.55| 18.18| 6.63| 0.17| 1.49| 0.63| 1.28| 2.83| 0.19| 10.52 | 100.03 | 2.81 | 6.11 | 4.76 | 1.68
7| 60~69 | 57.17] 0.61] 18.27| 6.47| 0.16| 1.46| 0.66| 1.19| 263| 0.19| 1l.14| 99.95|2.57 | 6.31 | 4.25 | 2.00

#H2K BEYWEZOLERSOINE (EEFH)
Chemical composition of bottom sediments from Lake Biwa (Dry samples)
5 . . Total Ig.loss|[Feg

o T | 0 ] 17 |5 e |85 | 59 |05 | 3 | || o [ P gt 06
1| 0~15| 5477 0.66| 20.70 | 6.92| 0.13| 1.35| 0.72| 1.02| 270| 0.10| 10.93 100 | 7.80 | 3.13 | 4.92 | 1.80
n | 15~80 | 56.38 | 0.70| 21.89| 6.64| 0.10{ 1.34| 0.65, 1.03| 271| 0.09| 847| 100 |6.64|1.83| 491|155
n | 80~45| 57.06| 0.72| 21.08| 6.58| 0.09| 1..30| 0.70| 1L08| 25| 0.09| 875 100 | 7.76 | 0.99 | 5.02 | 1.40
n | 60~68 | 57.85| 0.72| 19.42| 7.11| 0.13| 1.53| 0.70| 1.04| 263| O0.11| 9.2 100 | 6.76 | 2.50 | 4.75 | 2.13
2 | 0~13| 58.53| 0.62| 18.64| 6.93| 0.19| 174| o077| 1.18| 28| 0.21| 830 100 | 1.67 | 6.63 | 4.67 | 2.03
7 | 13~28 | 58.30| 0.63| 19.94| 6.52| 0.14| 1.48| 0.70| L09| 280 | o0.12| 8.28 100 | 2.81 | 5.47 | 4.91 | 1.4
n | 28~36| 63.92| 0.52| 14.42| 9.22| 0.15| 12| 091| L13| 25| 0.12| 5.8 100 | 1.51 | 4.36 { 7.67 | 1.39
3 | 0~15| 70.74| 0.48| 14.69| 3.41| 0.09| 0.93] 0.83] L19| 284| 0.12| 468 100 | 2.08 | 2.60 | 1.47 | 1.75
n | 15~231 7590 0.36| 11.95| 2.66| 0.04| 0.72| 0.97| 197| 3.03| 0.04| 236 100 | 1.60 | 0.76 | 1.53 | 1.02
4 | 0~5{ 59.5¢| 0.58| 17.82] 7.04| 0.22| L74| 0.69| 1.28| 291 0.21| 802 100 | 5.47 | 2.55 | 4.80 | 2.02
n | 20~85| 58.5¢| 0.59| 19.84| 6.8¢| o0.12| 151 0.57| L14| 2.86| 0.18| 7.81 100 | 5.67 | 2.14 | 4.97 | 1.69
n | 35~50| 58.21| 0.62| 20.22| 6.72| 0.16| 150 0.51] 139| 280 | 0.14| 7.72| 100 |6.08| 1.64|4.84 169
7 | 65~73 | 58.29| 0.65( 19.45| 6.96| 0.16| 1.56| 0.57| L08| 26L| 0.19| 848 100 | 6.21 ( 2.27 | 4.94 | 1.82
5 | 0~ 5| 56.42| 0.59| 18.52| 6.70| 0.11| L34| 077 L17| 267 0.14| 157 100 | 6.15 | 5.42 | 4.38 | 2.09
r | 85~50| 57.79| 0.61{ 19.83| 6.66| 10.0| 1.27| 0.61{ L13| 270| 0.10| 9.20 100 | 6.83 | 2.87 | 5.02 | 1.48
7 | 65~73 | 61.56 0.62 | 19.17 5.73 0. 05 1.15 0.66 1.27 2.79 0.09 6.91 100 | 5.76 | 1.15 | 4.35 | 1.24
6 0~ 6| 59.63 0.56 | 16.81 7.08 0.21 1.61 0.79 1.35 2.79 0.25 8.92 100 | 5.87 | 3.05 | 4.90 | 1.96
n | 21~36| 59.21| 0.57| 18.70| 6.82| 0.17| 153| 0.65| 132, 291| 0.19| 7.93 100 | 6.28 | 1.65 | 4.90 | 1.72
n | 60~69 | 58.71| 0.63| 18.76| 6.64| 0.16| 1.50| 0.68] 1.22| 2.70| 0.20| 8.80 100 | 6.48 | 2.32 | 4.36 | 2.05
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BEWEBROMERR IO T (K Tv)

HEHRLHVER LD, st ]
Na,0 st. 3 &, BLE DRV,
HE+5 st.3e5
BA+s st.4.6
HEBLAKVEER LD, st. 1.2
K, 0 &SRB ERPI,
wints st.3.5
W+z st.1:2:446
P,O; Wb +3 st.2:3¢40546
FEeAEELEY st
MnQO BA+% st.2:3+:4:5.6
BEAEEELEY st
Fiz, SiO, & ALO,;, Na,0 ¥ K,0 »ZhFih 2k
SOBBIS I NEBBLTAS KRNI YIRS (T
o DOBRIEE2NERL L—Bbh ) BH\),
SiO, 2B L, ALO; B ¥EINY 5, st. 46
SiO, AL, ALO; LT 5, st. 5
SiO, ML, ALOs 25EA+ 5%, st. 1243
Na,O « K,O 2 8h14 5, st. 35
Na,0 « K,O 23+ 5, st.2+4¢6
Na,0 « K,0 0Bl E & A E\, st 1
SLRERAPEZ L icEEMROEREEL DL E
WX 5L s (Zhe0BERLE 2RKERET LT
0B, BHAEIE»S st 6, 4, 2, 3, 5, 1®
Ech 5,
st. 4« 6 1 ALLOy, TiO, 23381, SiO,, Total Fe,O,,
MgO, CaO, Na,O, K,O, P,O; i3,
st. 2 : 8i0,, Total Fe,0,, CaO 2581, TiO,, AlO,,
MgO, Na,O, K,O, P,Os i3,
st. 5 : 8i0,, ALQ,, TiO,, Na,0, K,O 758, Total
Fe, Oy, MgO, CaO, P,O; ixjgid.
st. 3 1 SiO,, Ca0, Na,0O, K,0 238841, AlO,, TiO,,
Total Fe,O3, MgO, P,O; &,
st. 11 S10,, TiO,, Total Fe,05, MgO 23881, AlO,
3.
5.3 Si0, B S 0RER
Si0, & L A O BRESE 4 HITR LT,
SiO, DEIX 56~60% DB b - & b %<, 65% &M

Wb st.2:3+4:6
Total Fe,O; . B/l st.2:4.6
W st.35
NS Ur7Ho st l
MgO #i st. 4.6
WA st.2¢3+5
RV rLo st
CaOQ 81 st.2.3.4
RS r74HD st.1+5:6
Na,0 st. 3 ML T3R8 EnsMI B LERD
=\,
K,0 Z{BER D,
P,O; B st. 4.6
WA st. 345
RS 740 st.1e2
SiO, BN & &Ry L OB (FHIACK T 2 &
REBOE L OB E R ZE L) 2RIEPOHRD L
BHECTROBERBPRLNS,
BT 5 1 ALO,, TiO,
W45 PO, (st. 3 BR<)
R L MgO, Na,0, K,O
—EOEBOI S D ; CaO, Total Fe;O4
RABIOEEEZERTTH L TROLIICAED,
Si0, 54~75%, E& L T56~60%, EfbE4%
ALO, 14~21%, E L LTI17~20%, E{tE 3 %
Ti0  0.3~0.7%, £ & LT0.5~0.6%, Z{LE0.1

%

TotalFe,0; 2~9%, ELLT6~7%, EfLE!
%

MgO 0.5~1.5%, £&LT1~1.5%, Z{LE 0.5
%

CaO 0.5~ 1%, Z{uE0.5%

Na,0 1~2%, £&LTI1~1.5%, Z{80.5%

K,0 2.5~3%, Z{vE0.5%

P,O; 0.04~0.25%, F& LTO0.1~0.2%, RiLE
0.1%

54 RBASICHITBEEEROLE

st. BIOARS (%) &gt 572w, Hilcgia &

RBOW L3 Y Th S, AARMI LICSIO RO RbL, RMICERSO%E B> T, FHATEOR
HINC &> CHIRT A, BLUMABRETRICR  AEHAKLORHE 5 BICRT,

L COED B st 3 ELORAIEAT, SO, KE <,
ALO; HEfn st. 5 AL,O,, Total Fe,0;, MgO 2372 2 &, BIUHLD
WA st.2+3:4.6 HAEORSZBER—OEAEZRL TS Z LHEFS
N7 b0 stl s,

TiO, . #h st. 1.5
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Comparision of chemical components between the average shale and the bottom sediments

BRI HRS D% HERRT

Arabic numerals showing the contents of each chemical constituent in %

6 & =

BEENZ, BEHIHROBHIZAMNOE LoD
WL, DoKBELELALY, ZoWmsTEoWE, Eo
WzRkEL< DI oh s, EIFEE BE: bl
DINE, BTSSR (1964)% 1%, EMOWENS,
oS ThbLRE S TRCHIAREY, Mo
B ThbbANE CTHCEMTEREN L ST T
. INHDZ L LRPRFILOTS L ORD & it

TTELLNS., PEROMNEER, HF1R»LERKELT
OWIRO ERIFEROFF, Thbbihom 5
L, dHACIEBED st. 6.4« 3 DJEICE B,

st. 2 HERE» SHEO > SETH B LV B,
BEWCIEst. 5.1 2h_bh5, st.5e 1 ZHR»L
Bx T, EEIER) - MO X - TEER
%, B-WOEERDLLLbDLELOND. BRAOE
EEENICH B L, EHTIREBVFL S BT i 2 0
T, REBLIETAEO VTS SiO,, CaO i L,
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BEHEEOLERKCo>wT (kF Tv)

. St-358% 0pe 0%

Average values of si.3
- HE C 0B 51009
o Granite C.

—n FEEMR TN 105 5100%
Average values of Lake Biwa

810, Ti0. AL;0z Feo0, Mg Cal Na, 0 K20 P05 Mno

#Hem LMY (Group C) L st. 3 OERNEERT B X OFIEHR OTILERS OLBER

Diagram showing the variations of chemical components for bottom Sediments and granite

Bk o B% &Ry

Arabic numerals showing the contents of each chemical constituent in %

TiO,, Al,O,, Total Fe,O5, MnO (X314 %, BT
st.5 BRU st 1 XEENZEAERMUADOTHRADIE
WHTH B &, Si0,, Na,O, K,0 iEjgdr L, TiO,, Al,Os,
Total Fe,O4, MnO 1214 5 .

LMo st. 3 ZEEEERNT, ThEOFE, Hh
DFH (st.6422:5-1) WhTHB L, RELTM
BLoBEILE DD, RIETIE SiO,, Total FeyOy,
MgO, CaO, K;0, P,0;5, MnO 235 L, ZoBkE
Z 75 <, TiO,, ALO,; MO ERICS 5,

st. 3 OoOVTREBRRKDZ EREZONS,

BB st 3 i3 Sl A 2 A TRkB T
WINF HIZE. & @ st 3 REMEER L B0l
BN eh Y op 2P0, BHOs (1960)2
2%, RMILFHOMERR EHEEZA-B-C .
D ERADHELTVEH0OD5HC) L bOR
ORI L, BRI LI, st.3 0 FE
L, TERECORS, BIUEEHAHAREOLEY
BEEROLIIZLTHELELDTH S,

Si0,% = 510, X

Si0,+TiO,+Al,05+Total Fe,O3+MgO
100
+CaO+Na, O+ K,0+ P,O;+MnO

TiO, X
Si0,+TiO,+AlLO3+Total Fe,O3+MgO
100
+Ca0+Na,0+K,0+P,0;,+ MnO

TiO,% =

st. 3 T EEEMWRTHICE < T S0, 28 % <, ALO,,
Total Fe,O,, MgO 23475 £, o | SiO,, Al,O4, Total
Fe,03 OBLEBKE,

st. 3 LfERBCRILBL TH 2 &, THRECIREST
st. 3 1k SiO, 2R 4 {, Ca0, Na,O 253471, ALO;,
TiO,, Total Fe,O,, MgO, K,O, P,O;, MnO [Zi2iF% L
W,

BLEA B st 3 308 bR TE Rl o LA I
HCEERLTY 3,

1. ¥ & 08

EEBHOWEE S 6 »EFIcHERL, BFI19EICoT
ATEIT IS o Tl B KDL DT L ibdol,

HEBOKR A (st 1«24 -5 6) DR FEHEE,
ZOEEDORETHBEICE -2 EEEL T, OLARKE,
F. W. & WasuaineTon, H. S. (1924)D 35 X (! PETHIJOHN,
F.J. (1997)" 2 X 3 BXA O EHE L <% &, ALO
%<, MgO, CaO kv,

st. 3 DEBEOCEERIEREEO b O b, Cal,
Na,O 2L, SiO, XMEMLizbniEZ BN,

EEMSEHOMET st. 3 1T, SiO, 37k <,
AlyOg,Total Fe,O3 23 EIL T %, CaO, Na,O, K,0,
P,O5, MnO OBIZHR Y ER N,

Si0,, Al,O,, Total Fe,0O5 0 3 DO E{LA 5, st. 3
ERC I ORI A0 EE TN EIN L0 L
b5,
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