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Abstract. The Mesozoic-Paleozoic marine strata in the South Yellow Sea Basin have been regarded 
as the new targets for hydrocarbon exploration. In order to carry out the oil and gas resource 
evaluation in the Mesozoic strata, the condition of the cap rocks and the combination of reservoirs 
and cap rocks should be carefully analyzed. Whether the combination in the basin is good or not 
plays a key role in the Mesozoic hydrocarbon preservation. In view of the analysis of structure, 
stratigraphy and sedimentology in the basin and its adjacent area, Qinglong argillaceous limestones 
and Cretaceous lacustrine mudstones are regarded as the cap rocks. Adding the distribution pattern 
of the potential Qinglong Formation reservoirs, the central-eastern part of the Yantai depression has 
been treated as the most favorable area for the combination of reservoirs and cap rocks. 

Introduction 

The South Yellow Sea Basin is a large hydrocarbon-bearing sedimentary basin in eastern China. Up 
to now, however, commercial volumes of oil and gas have not been found in this basin through 
geological investigation and exploration activities over more than 50 years. Preliminary work on the 
petroleum geological conditions has focused on the Cenozoic strata of the Basin. However, failure 
of the hydrocarbon production activities in the Cenozoic strata have made geologist to pay more 
attention to the Mesozoic-Paleozoic marine strata in the past decades. With the aid of theoretic 
simulation, physical simulation and offshore task experiment, great hydrocarbon resource potential 
has been regarded in the Mesozoic-Paleozoic marine strata [1-4].  
  Explorations have indicated that the cap rocks controlled hydrocarbon accumulation [5]. The 
quality of the cap rocks directly affects the formation, scale and preservation of the oil and gas 
reservoirs [4,6]. However, there is little specific research on cap-rock conditions in the South 
Yellow Sea basin. In this paper, we analyze the development conditions of the cap rocks and the 
combination of reservoirs and cap rocks, which provide the basis for Cenozoic-Paleozoic oil and 
gas resources evaluation in the South Yellow Sea Basin. 
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Geological background 

The South Yellow Sea Basin is not only the seaward elongation of the Yangtze Platform, but the 
main part of the Lower Yangtze Platform. This basin is divided into three structural units: the 
Yantai depression, the Laoshan uplift, and the Qingdao depression (Fig.1). The marine basin history 
has basically come to an end to late Early Triassic. The following basin evolution consists 
Indosinian and Mesozoic foreland basin (T2+3~J1+2), basin transitional phase (J3 and K1~K2), 
Cenozoic fault basin (E), and depression period (N) [7]. Marine Cenozoic-Paleozoic strata generally 
distributes widely. However, thrust faults commonly developed due to strong reworking of 
Indosinian and Yanshan tectonic movements resulting in strong uplift denudation and fold.  

 
Fig.1 Map showing Mesozoic-Paleozoic tectonic divisions and the Mesozoic stratigraphic 

correlation in the South Yellow Sea basin  

Conditions of the Mesozoic cap rocks  

Cretaceous strata are mainly distributed in the Yantai depression, while it is relatively localized in 
the Laoshan uplift and the Qingdao depression. The Cretaceous cap rocks are mainly mudstones. 

In the Yantai depression, the Cretaceous sedimentary cycle reveals a lake-fluvial-lake phase. 
Sedimentary thickness of Cretaceous is from 1000 to 2000 m, with a maximum thickness of 
approximately 4000 m [4]. The central and northern parts of the Yantai depression are interpreted to 
have deposited in shallow to semi-deep lacustrine environments, with seismic reflection 
characteristics of parallel continuous (Fig.2). These thick layers of mudstones can be treated as 
good cap rocks. In the Laoshan uplift and the Qingdao depression, the localized Cretaceous strata 
were deposited in fluvial setting, which were supported by the drilling data [4]. The Cretaceous 
residual thickness is generally between 100 and 300 m, with maximum thickness of around 500 m. 
These strata cannot be considered as good cap rocks. 
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Fig.2 The Cretaceous seismic profile of G-G’ line (in Fig.1) in the Yantai depression of the South Yellow Sea 

Basin 
 

According to the current lithology and paleontology from the drilling data, Qinglong Formation 
is mainly developed in the Triassic system. Restricted platform, open platform, and slope-shelf 
depositional settings were identified in the Triassic Qinglong Formation [4,8,9].  

The Qinglong Formation in Well A is mainly composed of limestones, with a small quantity of 
dolomite and argillaceous rocks. The red-brown mudstone interlayer is appeared at the top of the 
formation. Partial gypsum pseudomorphs can be found in Well A. Carbonate platform deposits are 
dominant in the Qinglong Formation of Well A.  

Thick, continuous mudstones with interbeded marl or thin-layer limestones developed in Well B 
between 1676 and 2077 m. The total thickness of the mudstones is 207 m. Due to no drilling core 
from the cap rocks in the South Yellow Sea Basin, displacement pressure measurement cannot be 
directly used. Instead, estimation of displacement pressure of Qinglong mudstones is about 30 Mpa 
based on the calculation of acoustic log [4].  

For the Qinglong Formation, in general, slope-shelf environment is relatively stable. Mudstones 
and limestones developed continuously and regionally and were located in the western part of the 
Qingdao depression, which can be considered as a regional cap rocks. Other regions basically do 
not have the cap-rock development conditions owing to strong weathering and denudation by the 
Indian movement and later multi-period tectonic movements. 

Combination of reservoirs and cap rocks 

The South Yellow Sea Basin experienced multiple tectonic movements, resulting in great changes 
in the depositional environments. Multiple sets of sedimentary cycles are conducive to the 
formation of several sets of combination of reservoirs and cap rocks in the basin.  
  For Mesozoic strata, dolomite, bioclastic limestones and limestones with fissures in the Triassic 
Qinglong Formation can be regarded as reservoirs [4]. The corresponding cap rocks are argillaceous 
limestones in the Qinglong Formation, Cretaceous lacustrine mudstones, and even likely Paleocene 
Funing mudstones. The most favorable area for the combination is considered to be located in the 
central-eastern part of the Yantai depression. 

236



Conclusions 

Mesozoic Cap rocks in the South Yellow Sea Basin mainly consist of Triassic Qinglong 
argillaceous limestones and Cretaceous lacustrine mudstones. Triassic cap rocks are concentrated 
on a slope-shelf environment. Cretaceous cap rocks are considered to be deposited in shallow to 
semi-deep lacustrine environments. Considering the set of combination of reservoirs and cap rocks 
in Mesozoic strata, Qinglong Formation reservoirs can be treated to be suitable for the combination. 
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