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A new method of reconstruction of original total organic carbon for sediments in salt water
lakes—A case study on modern sediments in Buha River estuary, Lake Qinghai
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Abstract: Reconstruction of original total organic carbon ( TOC) in source rocks is the key and difficult point of hydrocarbon
source rock evaluation. The paper focuses on the sediments of Buha River estuary in the northwest of Lake Qinghai, and a new
method of original TOC reconstruction via born element in sediments was discussed. The sediments of Buha River estuary sediments
are mainly made of mud, silt, fine sand and transitional type composition. The sediments are generally have low clay mineral con-
tent. The main types of kerogen in the sediments were Il ; and II,, and most of organic matter come from terrigenous organisms
while a small quantity of organic matter come from aquatic organisms. TOC in Buha River estuary sediments is in the range of
0.02% to 4.29%. TOC in the sediments of semi-deep lake and prodelta is usually higher than that in other environmental sedi-
ments. Organic matter has a significant effect on the enrichment of some trace elements. There is a significant positive correlation
between the trace element concentration and TOC content in the sediments, the trace elements include boron, cobalt, nickel, zinc,
gallium, rubidium, cesium, lead and uranium. The enrichment ability and intensity of organic matter to trace elements are con-

trolled by the contact time of sediment and water, and so the correlation between trace element and TOC has obvious difference in
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different sedimentary environment. TOC is higher in sediments of fluvial, delta plain, prodelta, shallow lake and semi-deep lake
environment, while it is lower in sediments of lakeshore environment. Boron was the most sensitive to the variation of organic carbon
content, and the content of boron in the sediments of intermittent exposure environment like lakeshore is also showed a significant
positive correlation with TOC. Boron is an effective index that can reflect original organic carbon content of the hydrocarbon source
rocks. According to the excellent linear relationship between the boron concentration and TOC in the sediments of Buha River estu-
ary, a formula for the quantitative calculation of the original organic carbon content via the content of boron in the source rock was
established. The formula is suitable for the reconstruction of the original total organic carbon in the terrestrial brackish water and salt
water of environment.

Keywords : Organic carbon reconstruction; boron; salt water lake; Buha River estuary; Lake Qinghai; sediments
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Fig.1 Location of the sampling points( Base on the map of Google Earth)
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Fig.2 Characteristics of common thin sections of sediments in different sedimentary environments
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Tab.1 Major mineral and clay mineral constituent of sediments from Buha River estuary

(determined by X-ray diffraction)
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D1 16 50 5 13 8 8 — - - )
D2 11 52 — 18 10 9 — - —
D3 29 39 — 13 19 — - — —
D4 18 38 - 28 10 6 — — -
D5 14 43 11 18 9 6 - — —
D6 6 23 17 47 4 1 2 — -
D7 20 33 5 28 9 5 — - —
D8 19 45 — 19 13 4 - — —
D9 26 37 10 13 10 4 — — —
D10 23 34 4 15 12 3 — 9 —
D11 19 44 — 23 10 5 — — —
D12 12 27 53 - 8 — — - —
D13 15 39 15 20 11 — — — —
D14 13 42 — 28 13 4 — — —
D15 18 49 - 19 8 5 — — -
D16 15 52 — 20 8 4 — - —
D17 33 27 — 12 21 4 3 — — HI =AY
D18 36 26 — 13 18 4 3 — —
D19 30 31 - 13 19 4 3 - -
D20 36 23 — 14 20 6 — — —
D21 34 23 11 11 15 5 — — —
D22 31 28 — 13 19 6 3 — —
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Tab.2 Kerosene types and maceral characteristics of the surface sediments in Buha River estuary

vy
e/ % Felid/ % e Jig 2/ % !
Eé[r—‘):lé :l:ﬁ%é %ﬁ:)ﬁé rﬁﬁﬁ %E;J
H/%

, Ji& *

GRS P A B, E L o

Rz = i ek W Y 2 e
w b B oo Laox bowoa hom o5
oo oy Bk ko® oo og homo i o B

& & A 7 S 3

ZS 1k ?‘% [ZNEE N =
D04 i — 14 14 3 16 17 2 2 29 — 6 3 12 15 2 393 1,
D11 - 16 16 4 13 16 4 3 22 — 62 5 14 19 3 360 I,
DI8  Hi=AAW 3 14 17 4 9 19 2 3 271 — 6 4 11 15 4 392 I,
D31 4 13 17 4 10 18 4 4 24 — 64 2 14 16 3 377 1,
D39 i - 26 26 — — 33 — — 29 — 63 — 9 9 2 488 I,
D43 - 14 14 - 8 29 — — 24 — 61 8 12 20 5 313 1,
D47 TR 8 28 36 — 4 20 2 2 19 — 47 4 10 14 3 494 I,
D49 - 12 12 — 14 23 4 2 2 — 65 4 15 19 4 2.7 1,
D55 =AMUERE — 8 8 4 16 22 4 2 19 — 67 5 14 19 6 275 1,
D63 — 4 4 8 15 25 6 4 13 — 71 6 15 21 4 289 1,

# U FORIZIARN B B AR



558 J. Lake Sci.(#3a#2) ,2018,30(2)

3 Al TR h TOC 5 B JKARERJEE BORFE K I

Tab.3 TOC content in sediments, salinity in water and water depth of Buha River estuary

pemy SR g TOC FRSEMA% — 1oc it kiR Yo XFiRs YR
ppm Yoo TOC SR & TOC /% /m TOC-TOC”/% 792
D1 66 11.54 0.94 1.15 0.55 — -0.38 VT
D2 68 11.32 0.77 0.58 — -0.19
D3 100 11.36 0.91 0.99 — 0.08
D4 97 9.07 1.12 0.95 — -0.17
D5 130 7.98 0.76 1.37 — 0.61
D6 50 9.02 0.06 0.35 — 0.29
D7 150 11.18 1.82 1.62 — -0.20
D8 100 10.44 0.85 0.99 — 0.14
D9 88 3.21 0.83 0.83 — 0
D10 360 7.96 4.29 4.29 — 0
D11 130 5.29 0.61 1.37 — 0.76
D12 160 9.26 2.18 1.75 — -0.43
D13 100 18.03 1.02 0.99 — -0.03
D14 120 3.79 0.40 1.24 — 0.84
D15 120 8.01 0.79 1.24 — 0.45
D16 87 11.12 1.03 0.82 — -0.20
D17 99 11.36 1.14 1.29 0.97 13.8 -0.17 =AM
D18 100 11.84 1.15 0.99 14.0 -0.16
D19 100 11.72 1.15 0.99 13.0 -0.17
D20 52 11.59 1.13 0.38 13.0 -0.75
D21 120 11.68 1.06 1.24 12.6 0.18
D22 110 11.77 1.30 1.11 11.0 -0.19
D23 110 11.72 1.19 1.11 11.0 -0.07
D24 130 11.79 1.38 1.37 11.5 -0.01
D25 130 11.90 1.31 1.37 12.0 0.06
D26 130 11.37 1.44 1.37 12.5 -0.07
D27 120 11.73 1.27 1.24 12.0 -0.03
D28 110 11.64 1.40 1.11 12.0 -0.28
D29 130 11.24 1.42 1.37 12.0 -0.06
D30 130 11.58 1.54 1.37 12.0 -0.18
D31 130 11.30 1.52 1.37 12.5 -0.15
D32 55 12.02 0.66 0.48 0.41 10.0 -0.25 He i
D33 69 11.80 0.55 0.59 8.2 0.04
D34 76 11.69 0.51 0.68 8.0 0.17
D35 58 11.72 0.47 0.45 7.8 -0.02
D36 70 11.54 0.46 0.48 0.61 7.5 0.15 He i
D37 59 11.75 0.36 0.47 7.5 0.11
D38 65 11.82 0.44 0.54 7.4 0.10
D39 61 11.62 0.33 0.49 7.1 0.17
D40 85 11.95 0.39 0.80 6.9 0.41
D41 72 11.67 0.42 0.63 6.5 0.21
D42 61 11.59 0.46 0.49 7.0 0.04
D43 71 11.90 0.88 0.62 6.8 -0.26

D44 60 11.64 0.29 0.48 6.3 0.19
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Fig.3 TOC contents in sediments as function of trace elements
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