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Introduction Maikop Stratigraphy

* Organic-rich intervals of the Maikop Series of the Paratethys Sea record a critical change in the
paleogeographic evolution of the Paratethys Sea related to 1solation and development of anoxia 1in its W
subsequent basins
 However, the Maikop Series 1s largely devoid of diagnostic microfaunal assemblages, so the timing
of deposition and stratigraphic correlation of the Maikop 1s under-developed
» This hampers our ability to resolve the evolution of the Paratethys Sea and to model the preserva-
tion, generation, and migration of hydrocarbons 1n its basins
* To resolve these problems, we present:

(1) Sampling location and background on the complexities of the South Caspian Basin where the
Maikop 1s a key source rock interval

(2) Chemostratigraphic constraints of onshore sections of the Maikop developed via statistical anal-
ysis of rock geochemistry

(3) Source rock characterization of Maikop samples via pyrolysis

(4) Maikop depositional oxygen conditions via redox-sensitive trace metal ratios

(5) Re-Os 1sotope geochronologic constraints on organic-rich intervals of the Maikop

(6) Conclusions
 We show that the Maikop may be accurately stratigraphically constrained and resolve the timing of
the periodic 1solation of the Paratethys Sea ﬁ 0.0250
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[Right] Data plotted between U/Th and Mo en-
richment suggest a link between anoxic deposi-
tion and Mo enrichment. Higher Mo is useful

Oxic Dysoxic Suboxic/Anoxic

Dysoxic Suboxic/Anoxic

Islamdag
Shikhzagirli ’

Perikshkul

HYDROGEN INDEX (mg OlL/g TOC)

JIX0UY/21X00NS

HYDROGEN INDEX (HI, mg HC / g TOC)

V3S NVYIdSYD
d

JIXOSA

Conclusions

- 4 Perikeshkul

M Islamdag

A Shikhzahirli

e The bulk of samples were deposited in oxic conditions, with one sample suite from Islamdag de-
posited in dysoxic to anoxic conditions. This supports the conclusions of Hudson et al., (2008) that
for identifying prime samples for Re-Os geo- most of the Mgikop n the. Kura Basin was deposited in oxic water conditions, with anoxic conditions
chronology. reflected in thin, discreet intervals of black shale.

OXTEENDER (Ol motoae 10O « The thin intervals of black shale are thought to correspond with the initial periodic isolation of the
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paleo-Caspian Sea 1s marked. Upon re- o ST
striction of the Tethys Ocean by continen-
tal tectonics, the Paratethys evolved as a
restricted sea with one primary connection
to the ocean to the west. Closure of this
seaway occurred due either to global eusta-
cy or continued plate tectonic movement.

[Left] Modern tectonic setting of the
Turan Platform South Caspian (SCB) and Kura Basins,
modified from Brunet et al., (2009).
Complex plate tectonic interactions re-
sulted 1n oceanic crust flooring the
R . SCB, rapid uplift of mountains and sub-
~ AS me;jtag{ sidence of basins, and complex folding
and faulting throughout the basins.
[Below] Simplified cross section of the
SCB, modified from Brunet et al.,
(2009). The SCB 1s one of the deepest
sedimentary basins in the world, with
750k rapid subsidence and sedimentation re-
sulting in young, thick, overpressured
successions of sedimentary rock.
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Maikop stratigraphic correlations over four measured sections. Perekeshkul West and Mount Islamdag Eastern Slope measured sections modified from Popov et al.
(2008). Maikop lithology 1s primarily composed of silty claystones and shales, with varying levels of calcium carbonate in some intervals. Stratigraphic correla-
tions were based on the biostratigraphic work of Popov et al. (2008) and the statiscal analysis of geochemical elements obtained from XRF and ICP-OES analysis.
The results of the statistical heirarchal cluster analysis are displayed on the right with symbols indicating sampling locations within the stratigraphic columns. Sta-
tistics indicate that the SCB was a dynamic, rapidly changing basin at the time of Maikop deposition, as evidenced by regional variability of geochemical signa-
tures. Further stratigraphic analysis and constraint will be completed as more data (specifically Re-Os dates, sulfur analysis, and platinum group element analysis)
1s recerved.
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Pyrolysis data shows different kerogen types
related to varying types of organic matter.
Samples contain mixed-source marine and ter-
restrial organic matter. Organic matter type
may influence Re & Os abundances in sam-
ples.
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Hydrogen Index

Hydrogen Index and Production Index plotted
on a logarithmic scale display a strong nega-
tive correlation. Type III kerogen dominant
samples show the strongest production index
values, related to higher terrestrial organic
matter input.

All of the samples contained immature organic
matter due to insufficient burial and tempera-
ture. This 1s 1deal for sample collecteion be-
cause 1t ensures that no carbon cracking has
occurred that would cause the hydrogen index
to be unreliable.
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A weak correlation exists between the hydro-
gen index (HI) and T1 (wt %). An increase of
terrestrial organic matter input raises the rela-
tive abundance of Ti1 and reduces the HI of the
sample.
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[Left] Geochemical indicator of reducing dep-
ositional conditions (Cu+Mo)/Zn) plotted
against TOC show a good positive correlation
between reducing water conditions and the
preservation of organic matter, indicating that
organic matter preservation is a result of
anoxic, reducing conditions as opposed to
over-production of organic matter.

[Right] V plotted against TOC shows a weak
positive correlation, indicating higher preser-
vation of marine organic matter.

[Left] C-S-Fe relationships suggest iron en-
richment in most samples, indicating that not
all of the 1ron is bound in pyrite. Normal
marine trend lines from Hudson et al. (2008).
[Right] Sulfur is shown to be strongly cor-
related with TOC, indicating strongly reduc-
ing water conditions during deposition of or-
ganic matter.
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Paratethys Sea. The anoxic Islamdag suite showed an Re-Os 1sochron age of deposition in the Mio-
cene, indicating that the Paratethys Sea was still undergoing periodic 1solation well into the Miocene
and had not yet been terminally 1solated from open water circulation.

« Periodic 1solation of the Paratethys Sea into the Miocene resolves that terminal 1solation was not
the result of the large climate-induced seawater drop at the Eocene-Oligocene Transition. It 1s likely
that terminal 1solation occurred as the Arabian Plate continued to converge with the Eurasian Plate, re-
sulting 1n upwelling and closure of ocean seaways.

* Correlations between TOC and redox-sensitive metal ratios indicate that organic matter preserva-
tion in the SCB was the result of the development of suboxic to anoxic bottom-water conditions, not
from a high flux of terrestrial organic matter or marine organic matter over-production.

« The application of chemostratigraphy to the Maikop added resolution to the stratigraphic correla-
tions of the Maikop regionally.

Future Work

* More accurate sulfur analysis will be obtained via Leco Sulfur Analysis, and further sulfur analysis
will be performed.

e Platinum group elements (Pt, Pd, Rh, Ir, Ru, Au, Re, and Os) analysis will be performed. These ele-
ments will be useful for constraining paleoclimate based on enrichment values compares to average con-
tinental crust.

e Os 1sotopes will be examined for correlations to the Os excursion that occurred around the Eo-
cene-Oligocene Transition on rocks argued to be deposited around that time interval

e Four more Re-Os isochron ages will be obtained for samples on the lower and upper portions of the
stratigraphic sections in order to further develop stratigraphic correlations, basin evolution, and pa-
leo-environmental conditions.




