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For LBL For LBL NavNav.. 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
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• 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 δ13C 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.

General Research ObjectivesGeneral Research Objectives
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Chile New Zealand Atwater Valley Alaminos Can.

Core
SMI 
(cm) Core

SMI 
(cm) Core

SMI 
(cm) Core SMI (cm)

1 555 2 3950 1 288 1 633
13 733 3 1290 2 410 4 920
11 33.3 4 443 3 no SMI 5 800
10 189 11 309 4 no SMI 6 308
9 246 17 184 5 224 7 761
8 275 12 no SMI 6 45 8 949
6 235 18 806 7 no SMI 9 1550
5 248 8 357 8 59 10 469
2 212 7 211 9 291 11 621
3 194 14 381 10 385 12 672
7 292 10 87 11 246 13 995

12 266 13 268 12 317 14 642
14 1011 28 323 13 260 15 1793

15 443 14 504 16 1242
5 364 15 215 17 1628

18 679
19 828
20 1107
21 607
22 589

345 628 216 890

Coastal SMI SummaryCoastal SMI Summary

PC15

c5

D
epth (km

)

c6

Crossline

Inline 986

c15

c16c21c14c4c8

14000 13960 13920 13880 13840 13800 13760 13720 13680 13640

3.28

2.98

2.68

c7

c9

Gas venting
Free gas

Potential hydrate

SMTSMTSMT SMT
(cm)



Lead Scientists:
Richard Coffin, NRL
Leila Hamdan, NRL
Kelly Rose, NETL
Ross Downer, Milbar Hydrotest Inc.
Joan Gardner, NRL
Rick Hagen, NRL
Warren Wood, NRL

POC: 
Richard B. Coffin, Code 6114
Marine Biogeochemistry Section
Naval Research Laboratory
Washington, DC. 
PHONE: 202-767-0065
EMAIL: richard.coffin@nrl.navy.mil

Alaminos Canyon, Block 818Alaminos Canyon, Block 818

0       400      200

km

Alaminos Canyon

Figure 1.  Alaminos Canyon Block 818 location relative 
to coastal slope fans. 
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Geochemical Geochemical –– Seismic OverviewSeismic Overview
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Alaminos Canyon HeatflowAlaminos Canyon Heatflow
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PoranghauPoranghau Ridge, Ridge, HikurangiHikurangi MarginMargin
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PorangahauPorangahau Ridge TransectRidge Transect
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Thermal GradientsThermal Gradients
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CSEM ApplicationCSEM Application
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PorangahauPorangahau Ridge OverviewRidge Overview

a) Low-permeability 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



 

Figure 1: Sample region along the mid Chilean coast.
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Molecular EcologyMolecular Ecology
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AB094824 2.30.1.8.2.5

11 37S 29 52
AY5847361244 2.30.1.8.1.2

17 11T 23 75
AB094820 2.18

17 11T 86 71
17 11T 94 72

AB177038 2.30.9.2.3
AB1771351389 2.18
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17 11T 87 83

17 11T 83 35
AB1771321373 2.30.1.5.2

AY5926791319 2.30.1.5.2
17 11T 27 28
AY5926341305 2.18

17 11T 29 52
AY568853 2.16.3

DQ3949561496 2.7.1.1
17 11T 32 88

AB1772411117 2.28.5.3.2
AY6275761341 2.28.5.3.2

17 11T 51 31
AF2346941490 2.7.1.1

AY542237 2.30.1.4
AY5923851266 2.28.3.4.6

17 11T 10 14
AY304372 2.9.1.2

DQ3949641469 2.30.2.5.5
17 11T 14 62
AF4196651460 2.2.7
AY568796 2.11

11 37S 47 78
11 37S 95 84

11 37S 81 11
AF4196691505 2.9.4

17 11T 77 58
AY7043931491 2.18

17 11T 76 46
AB177045 2.15.11

17 11T 63 80
11 37S 4 37

11 37S 14 62
11 37S 2 13
11 37S 75 34

11 37S 90 24
11 37S 68 45

11 37S 62 68
11 37S 34 17
11 37S 51 31

11 37S 20 39
AY038510 2.20.6.2.3

17 11T 79 82
16 86S 64 92

AB0155691420 2.28.5.1.1
AY5325541443 2.30.2.1

AB175562 2.27.3.2.6
17 11T 73 10

AF4196831418 2.28.5.2.2
AY1931411023 2.30.3.2.1

AB1771961373 2.7.2.1.1
AB1771991375 2.15.1.3.12

AF5079041291 2.28.4.2.4 
AJ746511 2.28.5.3.1

AF5139601458 2.18i
AF5240241261 2.28.3.4.6

17 11T 4 37
17 11T 7 73

17 11T 74 22
11 37S 50 19

17 11T 71 81
11 37S 30 64
11 37S 21 51

0.01 substitutions/site

NJ

Bacteroides and Cytophaga

Thermoanaerobacter and Relatives (JS1 Candidate Division)

Spirocheats and relatives
(no clear affiliation)

Environmental clone group DA101

Spirocheates

Desulfuromonas

Moorella

Bdellovibrio or Actinobacteria

Chloroflexi

Desulfovibrio

Treponema like group

No clear affiliation

Desulfosarcinia/Desulfococcus

Uncultured δ proteobacteria

Desulfuromonas

No clear affiliation

Alpha proteobacteria

Green Non-sulfur bacteria

lactobacillus

No clear affiliation

OP11 Candidate Division

OP Candidate Division

No clear affiliation

Chloroflexi and Green Non-sulfur bacteria 

No clear affiliation

Plancotomycetes

Eel-3 group

Clostridia

Chrysiogenetes

Gamma proteobacteria

Chloroflexi and Green Non-sulfur bacteria 

11 37S 19 27
11 37S 36 41

11 37S 27 28
11 37S 82 23

11 37S 37 53
11 37S 38 65
11 37S 43 30
11 37S 60 44
11 37S 71 81
11 37S 76 46
11 37S 83 35

11 37S 94 72
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11 37S 93 60

11 37S 42 18
11 37S 24 87
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17 11T 1 01
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17 11T 76 46
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11 37S 34 17
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Hamdan et al. 2008. Geomicrobiolial
characterization of gas hydrate-bearing sediments 
along the mid-Chilean margin. FEMS 65:15-30.
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