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Abstract

Through world, coastal oceans there have been extensive surveys with the application of seismic data to predict deep sediment
gas hydrate loading. Over the past 10 years comparisons of seismic data and geochemistry show there is a need to combine these
data for a more thorough understanding of the deep sediment gas hydrate loading. Initial observations in predicting hydrate
presence with integration of seismic and geochemistry data off the mid Chilean margin suggested gas hydrate loading could be
greater at a location where seismic data showed moderate gas blanking. On the Atwater Valley in the Gulf of Mexico
geochemical assessment showed a region with a strong vertical rise in the BSR to be a site where gas hydrate is likely not stable
as a result of salt diapir intrusions creating gas hydrate instability and higher vertical methane advection. Here we present a
series of data along the eastern coast of New Zealand that include seismic profiles, geochemistry, controlled source
electromagnetics, and heat flow to assess gas hydrate loading. This comparison of locations shows remarkable inconsistencies in
the data sets applied to gas hydrate predictions. Through these locations comparisons include: 1) The Porangahau Ridge in the
Hikurangi Margin where geochemical profiles focusing anaerobic methane oxidation display moderate vertical gas migration in
a region that strong seismic reflection, active heat flow, and controlled source electromagnetic data suggest deep gas hydrate
loading and active fluid and gas advection. 2) Mahia Peninsula located further south from the Porangahau Ridge show strong
similarity in geochemical and seismic data for assessment vertical methane fluxes in two different transects. However, porewater
geochemical data from these transects compared to a location where seismic data indicates no gas hydrate loading are similar. A
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more in-depth assessment of vertical fluid and gas migration in this area will be compared with porewater oxygen-18 stable
isotope data. 3) Chatham Rise, a region where published seismic data was believed to contain gas hydrate loading was found to
have a total absence of vertical methane migration. In this location, radiocarbon data of shallow sediment carbonate and organic
carbon suggest a potential for carbon dioxide migration. This observation has resulted in plans for a paleo-geochemical study to
understand vertical carbon dioxide migration over climate cycles.
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Carbon Source and Cycling

Cx — Ca ~+ Cb
:
st3c.c, = st3c,C, + 5'3C,Cy,

s13c,C, = 813ca@+ 513CCp + 813 CAAC
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Coffin et al. 2013 . Spatial Variation in Shallow Sediment Methane Sources and Cycling on the
Alaskan Beaufort Sea Shelf/Slope. 10.1016/j.marpetgeo.2013.05.002
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 Integration of seismic, geochemical, heatflow, and controlled source
electromagnetic data on the Hikurangi Margin, New Zealand

showed high vertical fluid and gas migration with low methane
flux. — 2006

* Observation of no vertical methane gas flux in regions across the
Chatham Rise New Zealand, thought to have current and past
hydrate loading. Current interpretation is deep system CO2. — 2013

* Presence 1n elevated gas flux at locations on the Hikurangi Margin
where seismic data were interpreted to have low gas loading, no
BSR was observed. — 2015
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data for gas hydrate distribution across the Porangahau Ridge, New Zealand
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Seismic and CSEM Data
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Porangahau Ridge — Advection or Diffusion?
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Contribution of Vertical Methane Flux to Shallow Sediment
Carbon Pools across Porangahau Ridge, New Zealand
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Porangahau Ridge — Advection or Diffusion?
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Geochemical Analysis of Vertical Methane Fluxes on

the Chatham Rise, Eastern New Zealand
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Paleo-fluid expulsion and contouritic drift formation

on the Chatham Rise, New Zealand
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Chatham Rise — Methane Diffusion?

Core ID SO,? Minimum (mbsf) R2,N
44-1-PC9 344 0.140, 18
45-1-PC9 101.8 0.829,25
51-1-PC9 22.1 0.549, 21
52-1-PC9 69.0 0.607, 22
53-1-PCY 103.3 0.774,25
54-1-PC9 100.2 0.763, 27
73-2-PCY 515 0.955, 18
74-1-PCY 77.2 0.936, 17
75-2-PCY 16.2 0.988, 27
76-1-PC9 50.5 0.962, 24
77-2-PCY 37.5 0.920,23
82-3-PCY 23.5 0.958, 13
83-1-PC9 38.0 0.760, 13
84-1-PCY 33.6 0.957, 14
85-2-PCY 51.6 0.859, 12
94-1-PCY 66.5 0.653, 24
95-1-PCY 55.4 0.201, 19
96-1-PCY 77.8 0.185,21
97-1-PC9 no slope n.d.
98-1-PC9 117.3 0.622, 18
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Chatham Rise — CO, Diffusion?

TEXAS AM | COLLEGE OF
CORPUS | SCIENCE AND
CHRISTI | ENGINEERING
6
§'6 ad —CO:
© =
E qg . Temperature =
3 § -3 240 g
m Ll
- - o
ag 8 -
35
ST , . r I 160
800000 600000 400000 200000 0

Age (years before present)

Ambitle Island,
Papua New Guinea

800 T T T T T T 08
——— IntCal13
H— ya(CaK)S
750 b —— " Befiux @ Loz
700 |
4 06
650 | |
&2 ‘ {05
< 600 |
g 550 l": Y “ ' 404
S 1 N YL PN \
2 swof | . \ TN 03
/N WLA/ “‘ b \ " \
wl |/ N\ \\ s
oo LM \/ M/ \
/\ﬂ‘-‘ v Y 4 01
350 " \\ \\ 4
2000 2000 3000 35000 40000 45000 50000

08e flux (106 atoms/cm? yr)

N Galapagos Margin - YM21-30

0 0.5 1.0 1.5 2.0 2.5 3.0
Calendar Age (yelyrs B.P)

Atmosphere

&0 ¢

. v
b L .*' ® South Atlantic
A% ,.. ¢ @ ® {(Skiner et al.)
e ¥y
250 |
2
00 ¢
0 0% 1 15 2 28 2
Calendar Age (years B.P.) w'
7,000 10,000

8,000




SCIENCE AND -
ENGINEERING J O]de S

e
P

, TEXAS A&M
UNIVERSITY
CORPUS
CHRISTI

TS G e —

77l Helideck
Derrlck\ )

Rig
Floor

Deck

Lower ‘Tween
Deck Deck

Forward
‘Tween Deck

Second casing

Uncased hole

™ surface casing

Drilling fluid

and cuttings flow
up between the
drillpipe and the
borehole or casing

<— Drillbit

Resolution — Offshore Drilling

The
JOIDES
Resofution




(
CHRISTI

EXAS AsM

As e | COLLEGE OF
JORPUS

SCIENCE AND
ENGINEERING

Conclusions, Future Needs

Refined seismic data, focused 3D?
More 1n depth water column analyses, ocean floor topography.
Controlled source electromagnetic data development refining.

Shallow sediment sensor probes for key geochemical profiles
(sniffers)?



