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Unraveling Arctic Alaska Petroleum Systems:  
Characterizing and Correlating Charge Mixtures using 
Biomarker and Diamondoid Fingerprint Technologies

Palma Botterell 
U.S. Geological Survey, Reston, VA 

pbotterell@usgs.gov

The Arctic Alaska petroleum province is geologically and geochemically complex. Mixed hydrocarbon 
charge from multiple source rocks and/or levels of thermal maturity is common within an individual oil 
pool. Data are presented for oil samples collected from well tests and producing fields across the North 
Slope, and from formations spanning most of the stratigraphic column. Biomarker and chemometric sta-
tistical analyses were used to correlate oil samples to five oil families derived from: (1) Triassic Shublik 
Formation (calcareous organofacies), (2) Triassic Shublik Formation (shaly organofacies), (3) Jurassic 
Kingak Shale, (4) Cretaceous shale (pebble shale unit and Hue Shale), and (5) Paleogene shale (Can-
ning Formation). Age-diagnostic and source-sensitive biomarker parameters establish clear genetic 
relationships among oils and provide an assessment of the age range and depositional environmental 
constraints of the source(s) of the oil-window maturity components. However, application of diamon-
doid analyses reveals mixed-oil accumulations with postmature charge contributions (diamondoid-rich 
and biomarker-poor) in many oils. Most sampled reservoirs contain a predominant charge derived from 

A G S  M e e t i n g
Date & Time:  Thursday, April 15; doors open 11:30 am, announcements 11:45 am, talk 12:00 – 1:00 pm
Program: Unraveling Arctic Alaska Petroleum Systems: Characterizing and Correlating Charge Mixtures 

using Biomarker and Diamondoid Fingerprint Technologies
Speaker: Palma Botterell, U.S. Geological Survey, Reston, VA
Place:  Virtual online presentation
Reservations: Reservations are not required
Login:  To log in to the presentation see the instructions at:

  http://www.alaskageology.org/events.html 

How to Join: Join with Google Meet     or Join by phone 
https://meet.google.com/fax-evtg-ajt   (US) +1 385-404-0996   
       PIN: 509 835 444 #

mailto:pbotterell%40usgs.gov?subject=
mailto:scbergman%40sbcglobal.net%0D?subject=
http://www.alaskageology.org/events.html
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a single oil-window source plus a minor contribution from one or more higher maturity source(s). Varia-
tions in source organofacies also are recognized in the Shublik, Kingak, and Cretaceous oil families. In 
some cases, oils from multiple pools within a single field display relatively homogeneous geochemical 
profiles, suggesting a common source and migration pathway. For example, oil from the Pikka discov-
ery was mainly sourced from the calcareous Shublik Formation. In other cases, variability among oils 
from multiple pools within a single field (e.g., Milne Point, Colville River, and Northstar) likely indicates 
a more complex source, migration, and charge history. Results may be useful for anticipating the com-
position of oil charge in stratigraphic traps with low-permeability sandstone reservoirs, where oil gravity 
and other chemical parameters may influence economic viability. We are working to resolve the com-
plex organofacies variability scenarios that appear to be present across the North Slope, particularly 
in the Brookian-sourced oils. Results of compound-specific isotope analysis of hopane and sterane 
biomarkers (CSIA-Bh and CSIA-Bs, respectively) and of n-alkanes (CSIA-Ac) are currently being eval-
uated to provide greater insight into the paleoenvironments of the generative sources. 

About the Speaker:
Palma Botterell is a Research Chemist with the U.S. Geological Survey (USGS) in Reston, Virginia 

with an emphasis on organic geochemistry, geochemical characterization of petroleum systems at both 
the molecular- and basin-scales, and oil-source rock correlation. Her work is mainly focused in Arc-
tic Alaska, where she incorporates advanced unconventional and specialized geochemical analytical 
tools to understand complex mixing and fingerprint sources of petroleum charges. Palma joined the 
USGS Energy Resources Program in 2009, serving on projects investigating controls on hydrocarbon 
extraction from shale and petroleum processes that control organic matter in sedimentary rocks, prior 
to her research position on the Arctic Alaska Project. She received a geochemistry degree from the 
University of Maryland (M.S. 2014) and chemistry degree from GMU (B.S. 2010).



Volume 51   Number 8                                   April, 2021                                             Page 3

From the President’s Desk:

Demystifying AGS Leadership Roles

I’d like to provide some detail to the minimum commitments and responsibilities for a few of the upcom-
ing AGS elected positions. There are several unfilled positions on the 2021-2022 Board of Directors. To 
be clear, all elected roles are open to more qualified candidates. But I will be detailing those positions 
that we are in most need to fill, in order of greatest responsibility to least. 

Vice President: high minimum commitment, high influence, 1 year term.

The VP has a singular but critical role: to populate the monthly technical luncheon schedule with speak-
ers. This involves reaching out to potential speakers, getting commitments from them for our luncheon 
dates, arranging and confirming logistics, and hosting the luncheons. Consequently, this is the most 
visible and influential role in the organization. As VP, you will both set the technical program themes for 
AGS and significantly grow and strengthen your personal network. It’s worth noting that Tom Homza 
has already arranged technical speakers through November 2021, so you will have plenty of headroom 
to get started (Thanks Tom!). 

President-Elect: moderate minimum commitment, high influence, 3 year term.

The President-Elect role is a 3 year commitment, with a relatively easy first year, an active second 
year as President, and then a passive third year. The primary role of the President-Elect (year 1)  is to 
provide oversight and accountability to the organization’s finances. In practice, the Treasurer does the 
heavy lifting while the President-Elect becomes familiar with the budget and financial issues. The sec-
ond year, as President, the minimum commitment increases to a moderately high level. The President 
sets the agendas and facilitates the monthly board meetings (1 hour in length), establishes the standing 
committees, and communicates via the newsletter and other means. Finally, the 3rd year, you return to 
a passive role as Past-President which has no specific responsibilities.

Director: low minimum commitment, variable influence, 2 year term.

The Director is the most flexible role on the AGS Board. As such, this is what I would recommend for 
anyone who is interested in participating for the first time. At the bare minimum, the Director needs to 
show up and participate in our month board meetings. Currently, these meetings are all virtual, but it 
is expected that we will be back to in-person meetings when appropriate. Directors are not required to 
lead any committees or activities, but it is common practice that they participate in one or more. 

With any of the board roles, you will be exposed to and given the opportunity to lead any of the various 
AGS activities including luncheons, conferences, scholarships, membership, finance, field trips, pub-
lications, community outreach, and elections, etc. As you are probably aware, AGS does not do all of 
those activities every year. That’s the point: you can do what you are interested and skilled in.

As the upcoming ballot will be finalized on April 14th, we are asking for candidate nominations no lat-
er than Saturday, April 10th. Contact Steve Wright or Laura Gregersen (next year’s President) with 
questions. I would also be happy to discuss more at andy.dewhurst@alaskageology.org

mailto:andy.dewhurst%40alaskageology.org?subject=


Volume 51   Number 8                                   April, 2021                                             Page 4

Greetings Alaska Geological Society Members, 
The election of the 2021-2022 AGS Board of Directors will take place prior to our annual AGS meeting on May 
20, 2021.
For those of you that are active members, we ask that you participate as voters in this election. If you are uncer-
tain as to your status, please check this link or email our membership chair. Due to COVID-19 restrictions, we 
are setting up a vote-online process using google forms. 
We have some nominations for officers, but we are always looking to get new involvement into the board. If you 
want to be involved in AGS activities, but don’t want to be on the Board, there will be committee positions that 
volunteers may handle (memberships, publications, newsletter editor, advertising, fundraising, etc—see p. 6 of 
the February 2021 AGS Newsletter. As these committees will be formed next year, there is no action required by 
you right now.

However, if you are interested in serving on our board please contact our Nominations Committee Chairman 
Steve Wright. Please respond by Saturday, April 10, 2021.  

Open positions
President –

Vice President –

President-Elect –

Treasurer –

Secretary –

3 Directors for 2021-2023 (Two-Year Terms)

We will send out complete voting instructions in a separate note via email early next month. The vote 
will be online for those who can.  We will attach a mail-in ballot for those who prefer that method. 

https://www.alaskageology.org/uploads/1/1/9/5/119566579/ags_current_members_2021_0303.pdf
mailto:membership%40alaskageology.org?subject=
https://www.alaskageology.org/uploads/1/1/9/5/119566579/2021-feb-newsletter.pdf
mailto:alaskageo%40aol.com?subject=
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slb.com/Techlog

Only the Techlog* wellbore software platform brings all of your 
wellbore-centric data together for better decisions—from exploration 
to development. With its advanced acoustics, geomechanics, and 
complex lithology solver, the Techlog platform improves formation 
evaluation in every well. This advanced technology enhances 
characterization and increases understanding of drilling hazards— 
even in the most challenging reservoirs.

WELLBORE SOFTWARE 
PLATFORM
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Integrate Geoscience and Drilling
Capitalize on Your Wellbore Data Investment



Volume 51   Number 8                                   April, 2021                                             Page 7

ROCK SOLID 
EXPERIENCE

www.corelab.com  •  713-328-2748
© 2013 Core Laboratories. All rights reserved.

The Alaska Geological Society, Inc. 
P.O. Box 101288 

Anchorage AK   99510 
On the web at:    http://www.alaskageology.org

The Alaska Geological Society is an organization which seeks to promote 
interest in and understanding of Geology and the related Earth Sciences, 
and to provide a common organization for those individuals interested in 
geology and the related earth sciences.
This newsletter is the monthly (September-May) publication of the Alaska 
Geological Society, Inc. 300± newsletters delivered eletronically per month.

Kenneth P. Helmold (Editor) 
Alaska Geological Society, Inc. 

P. O. Box 101288 
Anchorage, AK 99510 

e-mail: ken.helmold@alaska.gov 
907-269-8673 (office)

MEMBERSHIP INFORMATION
AGS annual memberships expire November 1. The annual membership fee 
is $25/year ($5 for students). You may download a membership application 
from the AGS website and return it at a luncheon meeting, or mail it to the 
address above.
Contact membership coordintor Kirk Sherwood with changes or updates  
(e-mail: membership@alaskageology.org; phone: 907-240-2546)
All AGS publications are now available for on-line purchase on our website. 
Check to see the complete catalogue:

http://www.alaskageology.org/publications1.html
ADVERTISING RATES

Advertisements may be purchased at the following rates: 
1/10 Page--$190/9mo, $75/1mo; size=1.8 x 3.5 inch 

1/4 Page--$375/9mo, $95/1mo; size=4.5 x 3.5 or 2.2 x 7.5 inch 
1/3 Page- $470/9mo, $105/1mo; size=7.0 x 3.5 or 3.0 x 7.5 inch 
1/2 Page--$655/9mo, $125/1mo; size=9.0 x 3.5 or 4.5 x 7.5 inch 

Full Page--$1000/9mo, $165/1mo; size=7.5 x 9.0 inch 
1mo rate=(9mo rate/9)+$50 (rounded up).

Contact Keith Torrance at 907-952-1288 for advertising information.

https://www.pickclickgive.org/index.cfm/pfdorgs.info/Alaska-Geological-Society-Inc

It’s PFD Application Time! 
Did you know that you can support the society through Pick.Click.Give? When you fill out your PFD 
application, just select Alaska Geological Society, Inc. in the list of non-profits and you can help AGS to 
promote the uniqueness of Alaskan Geology and provide for education, geologic research, and networking to 
all who are interested a well as provide scholarships to students across a wide range of geologic topics.

• From the PFD home page 
http://pfd.alaska.gov/Application, 
select the green “Add or Change Your 
Pick.Click.Give. Donation” button

• You can change/add your donation at 
any time throughout 2021

http://www.alaskageology.org
mailto:ken.helmold@alaska.gov
mailto:membership@alaskageology.org
http://www.alaskageology.org/publications1.html
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2020 - 2021 Alaska Geological Society Board, Committees and Delegates
Title Name Phone e-mail Affiliation
President Andy Dewhurst 713-297-1288 andy.dewhurst@alaskageology.org

Past-President Steve  Carhart 907-565-9087 steve_Carhart@hotmail.com

President-Elect Laura Gregersen 907-375-8240 laura.gregersen@alaska.gov AK DOG

Vice-President Tom Homza 907-301-2851 thomas.homza@shell.com Shell

Treasurer Corey Ramstad 907-777-8427 cramstad@hilcorp.com Hilcorp

Secretary Heather Beat 907-443-3842 heather.a.beat@gmail.com Glacier Oil & Gas

Director 2019-2021 Jennifer Crews 907-263-4516 jennifer.r.crews@conocophillips.com ConocoPhillips

Director 2019-2021 Kirk Sherwood 907-240-2546 sherwook@mtaonline.net

Director 2019-2021 Monte Mabry 907-230-4488 monte.mabry@live.com

Director 2020-2022 Steve Wright 907-854-2362 alaskageo@aol.com Consultant

Director 2020-2022 Sean Regan 907-474-5386 sregan5@alaska.edu UAF

Director 2020-2022 Matt Frankforter 907-717-6898 mfmattkate@gmail.com

AAPG Delegate Andy Dewhurst 713-297-1288 andy.dewhurst@alaskageology.org

PSAAPG AGS Representative Andy Dewhurst 713-297-1288 andy.dewhurst@alaskageology.org

Advertising Steve Carhart 907-565-9087 steve_Carhart@hotmail.com

Education/Science Fair

Field Trips Marwan Wartes 907-451-5056 marwan.wartes@alaska.gov AK DGGS

Bylaws Sue Karl 907-441-8010 smkarl107@gmail.com USGS

Memberships Kirk Sherwood 907-240-2546 membership@alaskageology.org

Newsletter Editor Ken Helmold 907-269-8673 ken.helmold@alaska.gov AK DOG

Publications

Scholarship Sue Karl 907-441-8010 smkarl107@gmail.com USGS

Website Heather Beat  907-443-3842 heather.a.beat@gmail.com Glacier Oil & Gas

Fundraising

   Alaska Geological Calendar of Events   Alaska Geological Calendar of Events
Date Time Organization Event Location

March 18, 
2021

11:45 am AGS Brandon Browne, AK DGGS, Stratigraphic and petrologic 
aspects of a large (1980 Mt St Helens size) eruption from 
Aniakchak volcano 400 yrs ago  

Google Meet

April 15, 
2021

11:45 am AGS Palma Botterell, USGS, New North Slope oil geochemistry 
work 

Google Meet

May 20, 
2021

11:45 am AGS Montana Hodges and others, various organizations, Juras-
sic arc rocks near Seldovia 

Google Meet

AMA:  Alaska Miners Association;   AGS:  Alaska Geological Society:  GSA:  Geophysical Society of Alaska
AAEP:  Alaska Association of Environmental Professionals;  SPE Society of Petroleum Engineers;  
UAA University of Alaska Anchorage.
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Membership Note
Membership renewal is November 1; annual dues are:

Full member - $25
Student member - $5

Lifetime membership - $250
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mailto:sherwook@mtaonline.net
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