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Abstract 
 
The Vallecitos Syncline is a westerly structural extension of the San Joaquin Basin. Dispersed oil accumulations in the Vallecitos area make 
oil and gas exploration challenging. Our earlier 1D model indicated that there could be two active source rocks in the syncline: the Eocene 
Kreyenhagen Formation and Cretaceous Moreno Formation. 
 
Biomarker analysis was conducted on 15 oil samples from the syncline. Source-related biomarkers show two genetic groups, which may 
originate from two different source rocks. Diamondoid analyses for those samples indicate mixtures of oil-window maturity and high 
maturity oils. A deep, high-maturity source was strongly suggested based on the geochemical features of the samples. 
 
A 2D line along a published cross-section through the deepest part of the syncline was selected to conduct thermal history, basin evolution, 
and migration analyses. Stratigraphic evidence and modeling suggest that several recent episodes of erosion are required due to folding that 
removed significant overburden. Thick (~ 2 km) overburden rock in the syncline pushed shallow Eocene Kreyenhagen source rock into the 
oil window around 14 Ma. In contrast, the Cretaceous Moreno source rock reached extremely high maturity (dry gas window) at same time. 
 
Results suggest that in the Vallecitos Syncline the bottom and the top of the Cretaceous Moreno Formation reached thermal maturity at 37 
Ma and 18 Ma, respectively. The synclinal Eocene Kreyenhagen Formation became thermally mature at 14 Ma. The 2D model results 
indicate that the Kreyenhagen Formation has a maximum transformation ratio (TR) of 50% at its base, whereas the Moreno Formation has 
TR~100%. These results are supported by biomarker and diamondoid geochemistry, which indicate that the Kreyenhagen oils contain a 
high-maturity component that could originate from the Moreno Formation. The results are consistent with our earlier 1D burial history 



model in the Vallecitos Syncline. Compound-specific isotope analysis (CSIA) and quantitative extended diamondoid analysis (QEDA) were 
employed to confirm correlations and determine oil mixtures. 
 
Migration analysis on our 2D profile indicates hydrocarbon loss on both flanks of the cross-section. Effective traps are absent in the cross-
section and most of the generated hydrocarbons probably migrated out of the model along strike or perpendicular to it. A future 3D model 
could better explain the main migration pathways, if additional structural data become available. 
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Presenter’s notes: Good morning, my name is Meng and I am a fourth year PhD student working with Steve and Mike in BPSM. Today, I 
will show you our 2 D model results and geochemistry results in the Vallecitos Syncline.
As basin modelers, we have to ask ourselves how many total petroleum systems we are going to model before we are building a numerical 
forward model for a sedimentary basin. The project is a great example to show you how to use geology and geochemistry to demonstrate the 
total petroleum systems in the study area.



Presenter’s notes: Here is the location of our study area. It is a small forearc basin and located in the west central part of the San Joaquin 
Basin. The tectonic activities in this area, dominated by the San Andreas Fault, make the subsurface geology of Vallecitos Sycnline 
complicated. However, there is renewed interest of oil and gas exploration due the increasing price of oil.
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Presenter’s notes:  There were two significant unconformities at 60 and 50 Ma, and two hiatus in the Oligocene and Miocene. One 
significant uplift took place in the Pligocene. There are two marine source rocks in the area: one is EK and the other one is CM. Green 
color here refers to oil-prone source and the red refers to gas source. One of the main purposes of this study is to document that Moreno is 
also an oil-prone source rock. The reservoir rocks here are Yokut, Cantua and San Carlos sandstones in the Lodo Formation.
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Presenter’s notes:  In this project we would like to propose another source rock which is deeper than EK-CM and determine the oil families 
in the Vallecitos Syncline. Eventually, we are able to refine the conclusions from the previously published study.
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Presenter’s notes:  The conclusion is that there are two distinguished oil families in the Vallecitos Syncline and they are sources by EK and 
CM separately, we propose CM was another active source rock in the Vallecitos Syncline  and it is not only gas-prone source rock but also it 
generate oils. The deepest part of Moreno Formation may be generating gas at present day and the diamondoids work may further prove it. 
Hopefully we will show the diamondoids results next year.
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Presenter’s notes:  Here is the location of our 2D model along the line GH. In addition, if you remember my poster from last year Pacific 
section in Anaheim, we presented our 1D model in this location which is the deepest part of syncline. The Ne-Tex #1 well is used to calibrate 
my 1d and 2d models.
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Presenter’s notes:  Here it the cross section of GH where my 2D model is. We know that the actual geology here is more complicated than 
what we see here, however this is what I have for right now. And we believe that this is enough for the purpose of this study to investigate the 
thermal history of the syncline.
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Presenter’s notes:  In this project we will be testing three different HF scenarios due to the Mendocino Triple Junction which passed by 
around 12 Ma and refrigeration of the subducted slab starting around 75 Ma.

8



9



10



Presenter’s notes:  Here is the total 26 oil samples in the Vallecitos, among them 23 black oil samples, 2 seeps, and 1 gas condensate. I am 
using the open symbols for all the Vallecitos oils (blue refers to Kreyenhange sourced oil, and red refers to Moreno sourced oil) in the 
upcoming geochemistry slides in this presentation.
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Presenter’s notes:  Here is the comparison data set in which the origin of those oils have been well studied. That will allow us to be able to 
build the genetic relationships among the oils in Vallecitos Syncline. This comparison data set will be shown by solid symbols.
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Presenter’s notes:  Here are the maturities for all the oils and source rock extract and they are all in the oil window range. It will give us more 
confidence in correlating the Vallecitos oils.
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Presenter’s notes:  Here we plot the EK and CM sources oils from our comparison data set by using one biomarker parameter (Monoaromatic 
steranes) to show how different EK oils are from CM oils. (solid symbol stands for well studies oils in the comparison data set).
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Presenter’s notes:  If we superimpose the Vallecitos oils on the same plot, you can see that they are plotted as two separated groups which 
look like EK and CM.
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Presenter’s notes:  Here is a different biomarker to tell the difference between EK and CM in the comparison data set.
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Presenter’s notes:  We superimposed the Vallectios oils on the same plot and it shows obvious two distinguished groups. Seep 2 is severely 
biodegreaded and that is why it behaves as an outlier.
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Presenter’s notes:  Here is the distribution of the oil types. EK oils are located on both sides of the flanks and CM oils are even further away 
from the central axis of the syncline on the both sides of the flanks.
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Presenter’s notes:  Our 2D models involve major erosion, uplift events and the two proposed two marine source rocks. The erosional 
thickness is the major issue which would impact our model. However, the most uncertain factor here is the HF.
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Presenter’s notes:  Here we are showing the PSE in the 2D. We have 2 source rocks shown by black , three major reservoirs by light yellow 
and 2 purples shows the seal rock. The dark yellow shows the overburden rock at shallow depth.
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Presenter’s notes:  Here is the result of simulated Ro for hot combo model. In all those three models, we can get the similar results that the 
Moreno Formation is generating gas in the deepest part and oil on the flanks. Kreyenhagen source is mature at the present day in the deepest 
part and immature on the flanks.
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Presenter’s notes:  PCA is a statistic tool to get rid of the redundancy from each parameter to better express the genetic relationship behind 
the data set. It gives three major components which tell the most differences among the data. Here you can clearly see the two distinguished 
clusters. The two outliers are 2 seeps; one is from Vallecitos (Seep 2) the other is the Big Caynon seep which is EK source from the 
comparison data.
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