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(a) Overview map of Dongpu Depression; (b) Generalized Paleogene stratigraphy of the Dongpu Depression
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Table 1 Total organic carbon and key indices for sedimentary environment of shale

in the Es, in Dongpu Depression
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Pine JZE VR m TOC/%
Sr/Ba (La/Yh), V/(V+Ni) Ba/Al Ba/Ti CIA
PS7 =B 4154.03 1.94 2.44 1.50 0.77 172.9 0.44 64.6
pPS7 Y 4156.23 0.95 6.39 239 0.73 134.4 0.34 49.5
PS 18-8 =B 3155.12 2.58 2.40 1.48 0.77 258.0 0.66 57.4
PS 18-8 =B 3167.22 6.78 3.78 1.44 0.60 309.3 0.72 47.0
PS 18-8 =B 3182 1.45 476 1.43 0.74 128.7 0.25 39.8
PS 18-1 B 3271.38 2.00 0.82 1.33 0.69 39.1 0.09 57.7
PS 18-1 =B 3274.2 0.86 1.19 1.58 0.77 100.8 0.27 58.1
PS 18-1 =B 3284.65 2.04 0.85 1.61 0.72 134.1 0.29 48.8
PS 18-1 =R 3285.55 1.63 2.56 1.54 0.70 51.2 0.11 44.4
Wen 75 =B 42242 0.32 4.05 1.92 0.78 71.9 0.16 523
Wen 75 =B 4217.1 0.80 6.46 2.31 0.78 86.6 0.21 63.7
Wen 75 =Bt 4206.4 0.15 1.16 2.08 0.77 38.6 0.10 66.4
Wen 75 =Rt 42122 2.67 1.83 1.59 0.82 64.9 0.16 63.9
Wen 75 =B 4153.5 1.11 1.19 1.64 0.74 50.2 0.14 62.9
Wen 75 =B 4217.8 0.98 11.31 1.37 0.81 138.6 0.35 61.1
Wen 75 =B 4204.5 0.11 1.20 1.69 0.75 48.8 0.12 65.7
Wei 69 =B 355228 0.17 0.66 1.12 0.66 24.3 0.05 61.9
Wei 69 =B 3557.58 3.05 4.08 1.59 0.78 190.7 0.48 67.8
Wei 69 =B 3558.38 0.64 1.53 1.41 0.78 64.4 0.14 65.8
Wei 69 =B 3563.05 0.80 2.89 1.50 0.71 29.9 0.07 54.1
Wei 324 =B 2730.75 1.73 2.17 1.40 0.69 199.1 0.48 57.9
Wen 201 =R 3 688.2 1.24 1.73 1.66 0.75 111.6 0.27 51.8
Wen 223 =R 3212.03 0.52 1.71 1.65 0.75 105.2 0.27 62.2
Wen 248 =B 3362.6 1.13 225 1.53 0.74 110.5 0.34 58.7
Wen 248 =B 3376.37 1.12 0.62 1.42 0.79 145.5 0.30 51.4
Wen 248 =B 3385.32 4.34 1.57 1.35 0.74 4540 1.51 47.82
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(a), (b)Wei 69 91,3 552.28 m, TOC=0.17%; (¢), (d)PS 18-1,3 274.2m,TOC=0.86%; (e) , (1) PS 18-8 J-,3 155.12 m, TOC=2.58%; (g) , (h) Wen 248 J-,3 385.32 m,
TOC=4.34%; (i), (j)PS 18-8 1,3 167.22 m, TOC=6.78%; (k) , (1)PS 18-8 I, 3 164 m , £1 5 SR WL {5 B A (m), (n)PS 18-8 9,3 158.6 m, BEA7 75 A

T 77 LA (o), (p)PS 18-1 1,3 285.6 m, Fi Eh A A 1Kk ATk

Fig.2 Core and FE-SEM images of the saline shales in Dongpu Depression
(@), (b) Wei 69, 3 552.28 m, TOC=0.17%; (c),(d) PS 18-1, 3274.2m, TOC=0.86%; (c), (f) PS 18-8, 3 155.12 m, TOC=2.58%; (g), (h) Wen 248, 3 385.32 m, TOC=4.34%;
().j) PS 18-8, 3 167.22 m, TOC=6.78%; (k).() PS 18-8, 3 164 m; (m),(n) PS 18-8, 3 158.6 m; (0).(p) PS 18-1, 3 285.6 m
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Fig.3 Normalized major, trace, and rare earth element of the third member Shahejie Fm in Dongpu Depression

(a) Major element; (b) Trace element; (c) Rare earth element
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Factors Controlling Differential Enrichment of Organic Matter in
Saline Lacustrine Rift Basin: A case study of third member Shahejie
Fm in Dongpu Depression
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Abstract: Saline shales are widely developed in the Mesozoic and Cenozoic continental saline lacustrine rift basins
in China, containing abundant shale oil resources. The development of "sweet spots" in shale oil plays is closely relat-
ed to the organic matter richness, but the key factors controlling differential enrichment of organic matter in saline
shales are still unclear few and controversial. Taking the Dongpu Depression in the Bohai Bay Basin as an example,
this study conducted the TOC, FE-SEM, energy spectrum, major, trace, and rare earth elements analyses on the
Es3 (Third member of the Paleogene Shahejie Fm) Shales, exploring the correlations among the organic matter rich-
ness with paleoclimate, paleo-salinity, sedimentation rate, paleo-productivity, and redox condition. Results show
that the organic matter enrichment degree is jointly controlled by paleo-productivity, paleo-salinity and sedimentation
rate. The greater the paleo-productivity is, the greater the organic matter enrichment degree is. With the increasing
paleo-salinity and sedimentation rate, the organic matter enrichment degree increases first and then decreases. Redox
conditions have little effect on the enrichment of organic matter, which is mainly related to the generally strong reduc-
tion condition of the shale cores. The combination of high paleo-productivity, proper paleo-salinity and proper sedi-
mentation rate is most favorable for the organic matter enrichment. Differential enrichment of organic matter within
shales is one of the important contents for Unconventional Petroleum Sedimentology studies. Revealing the key factors
controlling differential enrichment of organic matter is of great significance to the exploration and development of la-
custrine shale oil in China.

Key words: unconventional petroleum sedimentology; shale oil; saline lacustrine rift basin; saline shales; organic

matter differential enrichment; Dongpu Depression



