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Mixed Carbonate-Siliciclastic Systems: 

Dynamics and Controls, Eocene-

Oligocene Browse Basin 

Carla Sanchez Phelps 

Anchorage, AK 

carlaphelps@gmail.com 

Ongoing exploration is targeting potential hydrocarbon reservoirs that were deposited downdip of mixed 

carbonate-siliciclastic shelves (e.g. Mesozoic reservoirs in Atlantic margins). Deep-water depositional sys-

tems for pure carbonate and siliciclastic systems have been broadly studied but the stratigraphic complexity 

and variability of a shelf margin linked to shallow-marine, mixed depositional systems are still poorly known. 

We use extensive 2D and 3D seismic reflection data (peak frequencies 30-50 Hz), combined with data from 

exploration wells, over a large area (20,000 square kilometers) of the Browse Basin, Northwest Shelf of 

Australia, to interpret the spatial and temporal variability of Eocene-Oligocene carbonate and siliciclastic 

depositional systems from shallow to deep water. Detailed 3D seismic mapping reveals 1) the topset region 

was dominated by a combination of predominantly heterozoan carbonate shelf sediments, carbonate plat-

forms, and wave-dominated siliciclastic shorelines, 2) two deep-water depozones with different slope relief, 
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and 3) a variety of deep-water depositional geometries, including channel-levee systems and lobes, suggest-

ing active turbidity currents downdip of the mixed carbonatesiliciclastic shallow marine systems. Deep-sea 

drilling in the outboard Argo abyssal plain sampled Oligocene mixed and pure silliclastic turbidites. A firstorder 

control on along-strike variability in this area is the relative position of the advancing shelf margin to underly-

ing norteast-southwest oriented Paleozoic structures. The two distinct deep-water depozones are related to 

inflections in the slope profile overlying the Paleozoic and Jurassic structures. Elements influencing sediment 

dispersal and deep-water deposition along a complex slope profile include basement tectonic and antecedent 

topography, shelf physiography and distribution of carbonate accumulations. The combination of those factors 

produced a complex seismic-stratigraphic pattern that might be common in analogous mixed systems with a 

strong overprint of preceding tectonic basin configuration. 

About the Speaker: 

Carla earned a BE degree in Geophysics from Universidad Simon Bolivar (Caracas, Venezuela) in 2001. 

Shortly after graduation, she joined Petroleos de Venezuela (PDVSA) as an exploration geophysicist and 

worked in seismic processing and seismic interpretation for prospect maturation. In 2004 she moved to Texas 

to start a Masters program in Geological Sciences with The University of Texas at Austin. Her MS thesis char-

acterized fluvial-deltaic channel reservoirs in offshore Louisiana through seismic geomorphology and well-log 

calculated shale volumes. In 2006 she started the doctoral program at The University of Texas at Austin. Her 

PhD research focused on the 3D stratigraphic architecture of shelf-edge deltas and their influence on the ad-

jacent deep-water slope. In 2011 she earned her PhD degree and joined ConocoPhillips as a Senior Geolo-

gist with the Geological Technology group. During her time with ConocoPhillips Technology, she primarily 

worked on reservoir presence prediction in 10 different basins around the world. Since 2016 Carla has been 

collaborating with the University of Texas Bureau of Economic Geology as a Research Fellow; she has been 

using large seismic datasets over the Browse Basin in the Northwest Shelf of Australia to investigate the 

stratigraphic architecture of mixed carbonate-siliciclastic systems. She moved to Alaska in December 2016 

and since then has volunteered with the Alaska Geological Society as treasurer. 

aȅ tŜǘ wƻŎƪ Kenneth P. Helmold 
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From the Presidentôs Desk: 

The sun is making its way higher above the horizon and the field season is approaching. We on only have 

two more months of the AGS lecture series, then weôll top the season off with the PSAAPG meeting in May. 

Take a look at the lecture schedule for this month, there are lots of great talks coming up. The PSAAPG plan-

ning committee has been working hard to get things in order for a great meeting. There are three great field 

trips (North Slope, Kenai Peninsula, and Hatcher PassïBird Point) and a couple short courses, so make sure 

you register early for the meeting to reserve your spot: www.psaapg2017.com. I hope you all find time to get 

out and enjoy the snow this month when the sun is shining bright and the snow is great for winter activates.  

Cheers!   ~Chad 
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AGS 2016-17 Monthly Meetings 

Meetings at BP Energy Center, 11:30 am ï 12:45 pm 
(3
rd
 Tuesday of each Month, unless otherwise noted) 

September 20, 2016 (Tuesday): 

Speaker: Aaron Wech, USGS Alaska Volcano Observatory 
Talk:  Using messy seismicity to investigate earthquakes, volcanoes, and plate  
  boundary dynamics 

October 18, 2016 (Tuesday): 

Speaker: Helena Buurman, UAF Alaska Earthquake Center 
Talk:   Is she gonna blow? A seismologist's take on predicting volcanic eruptions 

November 17, 2016 (Thursday): 

Speaker: Elena Suleimani, Geophysical Institute, UAF 
Talk:   Tsunami inundation mapping for Alaska coastal communities 

December 8, 2016 (Thursday): 

Speaker:  Simon Katterhorn, joint GSA/AGS/SPE meeting, Glen Olds Hall, APU campus 
Talk:   Controls on Continental Rift Evolution: The East African Rift in Kenya and Tanzania 

December 13, 2016 (Tuesday): 

Speaker: Caelus Energy 
Talk:   Smith Bay Discovery 

January 17, 2017 (Tuesday): 

Speaker:  Marwan Wartes, Alaska Division of Geological and Geophysical Surveys 
Talk:   New Insights into the Regional Stratigraphy of the Brookian Sequence in  
  Northern Alaska:Case Studies on the Power of Merging Outcrop and  
  Subsurface Data  

February 21, 2017 (Tuesday): 

Speaker: Evan Twelker, Alaska Division of Geological and Geophysical Surveys 
Talk:   Geologic Mapping in the Talkeetna Mountains and Eastern Alaska Range: 
  A story of Mineralization and Deformation 

March 21, 2017 (Tuesday): 

Speaker: Carla Sanchez Phelps, Anchorage, AK 
Talk:   Mixed Carbonate-Siliciclastic Systems: Dynamics and Controls, Eocene- 
  Oligocene Browse Basin 

April 18, 2017 (Tuesday): 

Speaker: Tim Collett, USGS, AAPG Distinguished lecturer 
Talk:   TBD 

Membership Note 

Membership renewal is November 1; annual dues are: 

Full members - $25; Students - $5 
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Preliminary Investigations of Early Jurassic Fossils and Geochronology  
of the Pogibshi formation near Seldovia, Kenai Peninsula, Alaska 

Montana S. Hodges 1, Christopher Hodges1, Robert B. Blodgett2, and George Stanley, Jr1  
1University of Montana Paleontology Center, University of Montana, 32 Campus Drive, Missoula, MT 59812 

2Blodgett & Associates, LLC , 2821 Kingfisher Drive, Anchorage, Alaska 99502  
(Corresponding author - RobertBBlodgett@gmail.com) 

Abstract  

This preliminary study reports investigations of Early Jurassic marine sedimentary and volcanic rocks in the 

lower part of the July member of the informally named Pogibshi formation from the Peninsular terrane on the 

southwestern part of the Kenai Peninsula west of Seldovia, Alaska. Several fossil species of particular interest 

are reported including a new Hettangian species of the pectinid bivalve Weyla and several solitary scleractini-

an corals also of Hettangian age and therefore the oldest known Jurassic corals in North America. To confirm 

the age of the fossils detrital zircons were extracted from fossiliferous sandstones and analyzed for uranium-

lead dates. These dates were compared to ages derived from established ammonite zones. The combination 

of these geochronologic and biochronologic ages reinforces an early to middle Hettangian age for the bivalve 

Weyla, the corals, and also for the base of the July member.  

Introduction 

This collaboration is the culmination of Montana Hodgesô doctoral research at the University of Montana 

Paleontology Center in Missoula, Montana. Scleractinia (stony) corals are responsible for the framework of 

most modern coral reefs. They first appear in the fossil record during the Middle Triassic but along with most 

marine fauna undergo a major mass extinction at the end of the Triassic. It took all of the Early Jurassic, al-

most 25 million years, for coral diversity to recover. This extended recovery period has implications for the en-

vironmental pressures modern corals are experiencing. 

During the Triassic as scleractinian coral diversity and complexity increased they became the framework 

builder of reefs. The end-Triassic mass extinction destroyed most colonial forms of corals leading to a com-

plete collapse of reefal ecosystems (Fl¿gel, 2002; Lathuili¯re and Marchal, 2009). Compared to other fauna, 

corals were particularly slow in recovering their original diversity. To add to the issue of Early Jurassic coral 

recovery, most of the known fossil record was restricted to the Tethys Ocean region of what is now Europe 

and Morocco. This led to frequent reports that Early Jurassic coral deposits of North America were absent or 

unproductive (Muller and Ferguson, 1939). For the largest part of the 20th century, fossil corals from the Early 

Jurassic went unnoticed in North America (Beauvais, 1989). However, recent investigations support a poten-

tially robust Early Jurassic coral fossil record in the Americas (Hodges and Stanley, 2015; Echevarr²a et al., 

2017). Interest in finding the earliest Jurassic coral fossils and understanding their slow evolutionary path has 

led to follow-up investigations from prior mentions in fragmented reports of Early Jurassic coral potentials in 

North America.  

Early Jurassic corals in the Seldovia area were first reported by Martin et al. (1915) but lacked a discussion 

on their significance or determined stage. In 1980 John Kelley undertook a detailed study of depositional envi-

ronment and petrography of the volcaniclastic rocks of the southwest Kenai Peninsula and noted the presence 

of Lower Jurassic corals. Most recently in 2009, Robert B. Blodgett reported the occurrence of Lower Jurassic 

corals when examining shoreline exposures of the Pogibshi formation west of Seldovia. The results reported 

here are from an ongoing three year project documenting the oldest Alaskan Jurassic coral occurrences. 

Geologic Setting 

The outboard boundary of the Peninsular terrane of southern Alaska is limited by the Border Range fault 

system that extends from southwest of Afognak Island to the northeast along the western margin of the Chu-

gach Mountains (Fig. 1). The Chugach terrane is accreted on the southern outboard side of the Border Rang-

es fault system. The northeastern limit of the Peninsular terrane occurs in the southern Talkeetna Mountains.  
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Figure 1. Terrane map of south-central Alaska after Rioux et al. (2007) showing in green a sliver of the Penin-
sular terrane known as the Pogibshi formation on the southern Kenai Peninsula near Seldovia. See Fig. 2 for 
a detail of Seldovia area. 

Within the Peninsular terrane are the elements of an island volcanic arc including prearc rocks, the sedimen-

tary and lesser volcanic sequences of the Upper Triassic Kamishak Formation and the volcanic arc and 

postarc sedimentary sequences of the Lower Jurassic Talkeetna Formation (Wilson et al., 2012). The bound-

ary between the Kamishak and Talkeetna Formations had been assumed to be the Triassic-Jurassic bounda-

ry but high precision geochronology at Puale Bay on the west side of Shelikof Strait, northeastern Alaska 

Peninsula, indicates the Kamishak continues into the Early Hettangian (P§lfy, 1999; Barbacka et al., 2006). 

On the Kenai Peninsula only a sliver of the Peninsular terrane outcrops on the southwestern side of Kache-

mak Bay southwest of Seldovia (Fig. 2). The sea cliffs in the area contain a fairly well-exposed continuous 

sequence of Late Triassic to Early Jurassic age deposits (Martin et al., 1915; Martin, 1926; Kelley, 1980, 

1984). The area of study we report is located in the sea cliffs southwest of Seldovia and has been informally 

referred to as the Pogibshi formation to distinguish it from the Jurassic Talkeetna Formation (Kelly, 1980, 

1984). The formation consists of approximately 5,270 m thickness of volcaniclastic and sedimentary rocks 

(Kelley, 1980).  


