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Presentation Outline

* Brief Overview

e Alaminos Canyon

« Hikurangi Margin

e Mid Chilean Margin

 Arctic Ocean planning



General Overview

Seismic profiles — BSR and seismic wipe out

Piston coring — Porewater geochemistry, shallow
sediment carbon cycling and porewater
geochemistry and microbial ecology, community
diversity, carbon flux to water column, stable
and radio carbon, other elements

Heat flow — Vertical fluid migration



Vertical Methane Flux

CH, + SO,#—HCO* + HS + H,0

A. Shallow BSR, high heat flow, sulfate dep.
B. No BSR, high heat flow, shallow SMT
C.BSR, intermediate heat flow, SMT

D. No BSR, low heat flow, deep SMT

A

Mound
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Methane Flow
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General Research Objectives

—

* Determine porewater gas source(s).

» Estimate the vertical methane flux in terms of the sulfate-methane
transition (SMT) and sulfate gradients.

* Provide supporting data on vertical methane flux with comparison of

chloride, sulfide, dissolved inorganic carbon (DIC), and 613C DIC analysis
of porewater.

* Integrate data interpretation with seismic, heat flow and geochemical
data.

* Study the shallow biogeochemical cycling of deep sediment methane.

» Relate the vertical methane flux to horizontal and vertical variation in the
microbial community diversity.

 Characterize methane seeps into the water column.
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Seismic Profile Review
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Geochemical — Seismic Overview
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Sulfate — Methane Profiles
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Alaminos Canyon Heatflow

Heat Flow mW m2
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Poranghau Ridge, Hikurangi Margin
New Zealand

150" 1607 1707 1807 190" Line 05CM-38, coring and heatflow transect
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~) Porangahau Ridge Transect
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Porewater Geochemical Profiles
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Thermal Gradients

De-trended Thermal Gradients

Deviation from 55 mK/m (Degrees C)
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EM Application

CSEM Signal Source
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4 Porangahau Ridge Overview

a) Lowﬁpermeability slope sediments.

b) Expulsion of fluids sourced in the accretionary prism c¢) Seismic high
reflectivity band marks local shoaling of the BGHSZ.

c) BSR observed on the landward side of the ridge
d) Core of the anticline with older, probably fractured and permeable material.

e¢) Resistivity anomaly above the high amplitude reflection band indicated elevated
gas hydrate concentrations.

f) Advective heatflow and shallow sulfate profiles
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Mid Chilean Margin
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Hamdan et al. 2008. Geomicrobiolial
characterization of gas hydrate-bearing sediments
along the mid-Chilean margin. FEMS 65:15-30.



Beaufort Sea Research Planning
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Research Plan
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