
"The GCR Collection: from Alaska to Antarctica 
and from Martinique to Macquarie Ridge"

January 18, 2013

John Firth and Bradley Weymer

John Firth


John Firth


John Firth


John Firth




John Firth
Martinique

John Firth


John Firth
Caribbean Sea

John Firth
 Gulf of 
Mexico



firth
Alaska

John Firth
Northeastern 
       Pacific

John Firth


John Firth


John Firth


John Firth




firth
Alaska

John Firth
Northwestern Pacific

John Firth


John Firth


John Firth




John Firth
Southeastern 
       Pacific



firth
Macquarie Ridge

firth


firth


firth


firth


John Firth
Southwestern 
       Pacific



firth
Antarctica

firth




Ophiolite Model of the Ocean Crust
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Seismic models suggest layered structure
Properties of dredged lithologies match seismic profile

Ophiolite formation

Two plates collide, one is subducted, the other obducted

Ophiolite section preserved

magma

Modified from Miller, 2001

Troodos ophiolite, Cyprus
Owing to the tectonic forces that exhume ophiolite
sequences from the ocean floor and emplace them
on land, reconstructing the complex stratigraphy
can be a challenge.
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Peridotite, Gabbro, and Diabase/Layer 2b Cores from DSDP, ODP, IODP at the GCR

ODP 147-894-895 & 
Current IODP EXP 345 

IODP 309/312/335
Site 1256D 

Site 504 
DSDP 83, ODP 111, 137, 

140, 148 
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MANTLE
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http://www-odp.tamu.edu/publications/147_IR/147TOC.HTM
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John Firth
 Shipboard Scientific Party, 1981. Introduction: Scientific Objectives 
and Explanatory Notes. In: Watkins, J.S., Moore, J.C., et al., Initial Reports
DSDP, 66: Washington (U.S. Govt. Printing Office).
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Tectonically Deformed Sediments and Rocks in the GCR

DSDP 18-181

ODP 146
889-890

ODP 146
891-892



Tectonically Deformed Sediments and Rocks in the GCR

DSDP 66
488-493

DSDP 67
494-497 & 500

ODP 147-894-895

ODP 170
1040-1043

ODP 205
1253-1255

IODP 334
1378-1381

IODP 344 
Just Completed



COSTA RICA MARGIN DÉCOLLEMENT
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http://www-odp.tamu.edu/publications/170_IR/VOLUME/CORES/1040C21R.PDF
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http://www-odp.tamu.edu/publications/170_IR/VOLUME/CORES/1040C23R.PDF



Interval 334-U1380A-10R-1, 42-82 cm

http://publications.iodp.org/proceedings/334/105/105_f6.htm
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Tectonically Deformed Sediments and Rocks in the GCR 

ODP 141
859-863



CHILE TRIPLE JUNCTION EXTENSIONAL FAULT

http://iodp.tamu.edu/publications/141_IR/VOLUME/CORES/IMAGES/860B31X.PDF





Continental Crust in Cores at the GCR

DSDP 66-489



John Firth
Shipboard Scientific Party, 1981. 
Site 489. In: Watkins, J.S., Moore, 
J.C., et al., Initial Reports
DSDP, 66: Washington (U.S. 
Govt. Printing Office).
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Shipboard Scientific Party, 1981. Site 489. In: Watkins, J.S., Moore, J.C., et al., Initial Reports DSDP, 66: Washington (U.S. Govt. Printing Office).



CONTINENTAL CRUST IN DSDP CORE

http://www.deepseadrilling.org/66/volume/dsdp66_05.pdfhttp://iodp.tamu.edu/janusweb/dsdp/leg066/489A33R.PDF
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Paleozoic Cores from ODP at the GCR: Leg 119 Site 740 Prydz Bay, Antarctica

ODP 119-740
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Amery Group 
Permian Outcrops Amery Ice Shelf

ODP 119-740

Location of Amery Ice Shelf and Permian Outcrops to ODP 119 Site 740



Amery Ice Shelf and ODP 119 Site 740 Site Location

Amery Ice Shelf

Amery Group
Permian Outcrops

ODP 119-740



http://www-odp.tamu.edu/publications/119_IR/VOLUME/CHAPTERS/cor_0740.pdf

http://iodp.tamu.edu/publications/119_IR/VOLUME/CORES/IMAGES/740A28R.PDF

PERMIAN RED BEDS FROM PRYDZ BAY, ANTARCTICA, ODP LEG 119



Amery Group Permian Outcrops

Beaver Lake

Radok Lake 

Prydz Bay

Amery Ice Shelf

Site Location of Amery Group Permian Outcrops

ODP 119-740



Beaver Lake

Radok 
Lake

Radok Formation
Outcrops

Radok Formation
Outcrops

Site Location of Amery Group Permian Outcrops



Permian Radok Formation Conglomerates and Sandstones 
Outcropping on the Southern Shore of Radok Lake 



Permian Radok Formation Conglomerates and Sandstones
Outcropping on the Southern Shore of Radok Lake
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Photograph from: Fielding, C. R., Ashworth, P.J., Best, J.L., Prokocki, E.W., and Sambrook Smith, G.H. 2012. Tributary, distributary and other fluvial patterns: What really 
represents the norm in the continental rock record?Sedimentary Geology, Volumes 261–262, 15 June 2012, Pages 15–32. http://dx.doi.org/10.1016/j.sedgeo.2012.03.004
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Beaver Lake

Permian Radok 
Formation Outcropping

on Eastern Shore 
of Beaver Lake



DSDP Legs Sites Ocean/Sea 32 303 Pacific ODP Legs Sites Ocean/Sea IODP Expeditions Sites Ocean/Sea
1 4 N. Atlantic 304 Pacific 113 689 Weddell Sea, Antarctica 324 1346 Pacific

5 N. Atlantic 305 Pacific 690 Weddell Sea, Antarctica 1347 Pacific
6 N. Atlantic 306 Pacific 692 Weddell Sea, Antarctica 1348 Pacific

6 47 Pacific 307 Pacific 693 Weddell Sea, Antarctica 1349 Pacific
48 Pacific 310 Pacific 119 740 Prydz Bay, Antarctica 1350 Pacific
49 Pacific 313 Pacific 741 Prydz Bay, Antarctica 329 1370 Pacific
50 Pacific 33 315 Pacific 129 800 Pacific 1371 Pacific
51 Pacific 316 Pacific 801 Pacific 330 1372 Pacific
52 Pacific 317 Pacific 802 Pacific 1373 Pacific

7 61 Pacific 61 462 Pacific 130 803 Pacific 1374 Pacific
66 Pacific 62 463 Pacific 807 Pacific 1376 Pacific

10 86 GOM 464 Pacific 132 810 Pacific
94 GOM 465 Pacific 136 842 Pacific
95 GOM 466 Pacific 843 Pacific
97 GOM 77 535 GOM 143 865 Pacific

15 146/149 Caribbean 536 GOM 866 Pacific
150 Caribbean 537 GOM 867 Pacific
151 Caribbean 538 GOM 868 Pacific
152 Caribbean 540 GOM 144 872 Pacific
153 Caribbean 67 494 Pacific 873 Pacific

16 163 Pacific 84 567 Pacific 874 Pacific
17 164 Pacific 86 576 Pacific 875 Pacific

165 Pacific 577 Pacific 876 Pacific
166 Pacific 578 Pacific 877 Pacific
167 Pacific 89 462 Pacific 878 Pacific
169 Pacific 585 Pacific 879 Pacific
170 Pacific 91 595 Pacific 145 883 Pacific
171 Pacific 596 Pacific 165 999 Caribbean

19 192 Pacific 1001 Caribbean
20 194 Pacific 181 1124 Pacific

195 Pacific 185 1149 Pacific
196 Pacific 192 1183 Pacific
197 Pacific 1185 Pacific
198 Pacific 1186 Pacific
199 Pacific 1187 Pacific

21 204 Pacific 197 1203 Pacific
29 275 Pacific 1204 Pacific
30 288 Pacific 198 1207 Pacific

289 Pacific 1208 Pacific
1212 Pacific
1213 Pacific
1214 Pacific

Mesozoic Cores from DSDP, ODP, IODP at the GCR



Mesozoic Cores from DSDP, ODP, IODP at the GCR: 
Atlantic Ocean, Caribbean and Gulf of Mexico

DSDP 10-97
DSDP 77-535

DSDP 1-6

DSDP 1-5
DSDP 1-4

DSDP 10-86

DSDP 10-94

DSDP 10-95

DSDP 15-146/149

DSDP 15-150

DSDP 15-152

DSDP 15-151
DSDP 15-153

DSDP 77-536

DSDP 77-537, 538, 540

ODP 165-999

ODP 165-1001

DSDP 84-567

ODP 67-494

DSDP 77-535
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DSDP Leg 84, Hole 567A, Core 19, Section 1



Mesozoic Cores from DSDP, ODP, IODP at the GCR:
Southwestern Paci!c Ocean

IODP 329-U1371

IODP 329-U1370

IODP 330-U1372

DSDP 7-61

DSDP 7-66

DSDP 17-166-171

DSDP 17-164-165DSDP 20-199

DSDP 21-204

DSDP 29-275

DSDP 33-315-317

DSDP 62-463 

ODP 130-803 & 807

ODP 143-865-868ODP 144-878-879

ODP 144
872-877

ODP 181-1124

DSDP 20-199



Mesozoic Cores from DSDP, ODP, IODP at the GCR 
Western Paci!c Ocean

IODP 324
1346-1350

DSDP 6
47-52

DSDP 16-163

DSDP 19-192

DSDP 20
194-198

DSDP 30
288-289

DSDP 32-313

DSDP 32
303-310

DSDP 62
463-466

DSDP 86
576-578

DSDP 89
462 & 585

DSDP 91
595-596

ODP 129
800-802

ODP 132-810

ODP 136
842-843

ODP 185-1149

ODP 197
1203-1204

ODP 198
1207-1214



Mesozoic Cores from DSDP, ODP, IODP at the GCR:
Weddell Sea and Prydz Bay, Antarctica

ODP-113-689

ODP-113-690
ODP-113-692, 693

ODP-119-740, 741



Section 113-692B-7R-2

mid-Cretaceous shale 
with ash layers 



Section 113-692B-10R-4

mid-Cretaceous shale 
with ash layers





Hydrothermal Deposits Cored by DSDP, ODP Stored at the GCR

DSDP 54-424

DSDP 64-477

DSDP 70-506-507

ODP 139
856-857

ODP 169-1038

ODP 169
856 & 1035



SEAFLOOR HYDROTHERMAL MASSIVE SULFIDE DEPOSITS
OCEAN DRILLING PROGRAM, LEGS 139 AND 169
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169-865H-31R-1
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DSDP Leg 70 Hydrothermal Mounds

from Borella, PE., 1983. In: Honnorez, J., Von Herzen, R.P. et al., Init. Repts. DSDP, 70. Washington (U.S. Govt. Printing O�ce), p. 190. 





Petroleum in GCR Cores: A “Texan's Eye View”

DSDP 1-2

Houston

DSDP 64-477-481



Houston

DSDP 1-2
Challenger KnollSigsbee Abyssal Plain

Sigsbee Knolls

Petroleum in GCR Cores: Leg 1 Site 2 Challenger Knoll



DSDP Site 2, Core 5 - 
Gypsum/Halite with 
petroleum

Shipboard Scienti�c Party, 1969. Site 2. In: Ewing, M., Worzel, J.L., et al.,  Initial Reports of the Deep Sea Drilling Project, 1.
Washington (U.S. Govt. Printing O�ce).  doi:10.2973/dsdp.proc.1.102.1969



Petroleum in GCR Cores: DSDP Leg 64 Guaymas Basin, Gulf of California

DSDP 64
477, 478, 481



Section 64-481A-13R-2

Petroleum-bearing mudstone

Guaymas Basin, Gulf of California



ODP 169
858, 1036-1038

DSDP 64
477, 478, 481

DSDP 1-2

Petroleum in GCR Cores: DSDP Leg 1, 64 and ODP Leg 169



Petroleum in GCR Cores: ODP Leg 169 Site 858 & 1036-1038

ODP 169
858, 1036-1038



Sections 139-858B-1H-1 
and -2H-3: petroleum-bearing

 muds from Middle Valley, 
Juan De Fuca Ridge
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