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“Rafting Siberia in search
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Implications for the origins
of the Montana Rockies”
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Field Trip
Sat, Sept 25th, 2010

Meandering River
Deposits, Modern
and Ancient
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Larry Jones &
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See Announcement on Page 4
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PRESIDENT’S LETTER

Andrew Urie

Okay, wow, what happened to the summer? For those of you who
live outside the state and don't follow the weather of the entire country like
my Father seems to, it's been a wet, mostly cool, very short summer here in
Big Sky Country. | personally came to this realization while returning from a
brief Holiday weekend on the Montana trail in Anaconda, Fairmont, and
Missoula. It was a really nice trip but on Monday afternoon while my wife
and | were driving back to Billings | noticed that the Absaroka, Crazy, and
Beartooth Mountains were all sporting a fresh coating of crystal white snow.
That means only one thing, fall has officially arrived and it's time for the
MGS Newsletter once again. So | hope you all enjoyed your summer,
however short or long it was and are ready for a great season of MGS
activities!

Were getting things kicked off early and with a bang in a sign of
things to come for the year. Up first, we have Dr. Jim Sears from the
University of Montana dropping by in just a few weeks for an afternoon
discussion. Jim is an expert in Rocky Mountain tectonics and structural
geology and a fascinating outside the box thinker. If you haven't’ had a
chance to meet Jim or hear him lecture | strongly encourage you to stop by
on the 17" of September at the P-Club. You can find more information
inside.

Also in September Dr. Larry Jones will be leading a field trip to follow
up on his fluvial geology discussion from his luncheon talk in March. Larry
will take us to a few stops looking at both modern and ancient fluvial
systems in outcrop. It should be a great one day trip. Again you can find a
short description and schedule inside the newsletter. And that is just the
beginning, we had a great turnout for the annual Kabeary Memorial Golf
Tournament, coming up we have a full slate of AAPG Distinguished
Lecturers penciled in for the year, and were working on a few other exciting
opportunities that you'll hear more about as the year progresses.

But here is where it gets tricky, we also need your help. As you
know the society is run by the Board of Directors and a group of elected
volunteers. Every year we must choose a new candidate for the Officers
rotation so I'm asking for suggestions. If you know of anyone that may be a
good candidate to join the ranks of the Officers of the MGS please email me.
Elections will be held at the first AAPG Distinguished Lecture Luncheon later
in the year.




2009-2010 OFFICERS
Acting President

Andrew Urie 245-6248
1% Vice President

Andrew Urie 245-6248
2" Vice President

Andy Hennes 245-6248
Treasurer

David Fishbaugh 294-7160

Secretary/Website Coordinator

Jay Gunderson 657-2702
Past President
Pat Lemke 259-8790

NEWSLETTER EDITOR
Andy Hennes 245-6248

BOARD OF DIRECTORS
Duncan McBane
Steven W. VanDelinder
Betsy Campen
Robert Schalla

AAPG DELEGATES
ROCKY MOUNTAIN SECTION
Don French and Robin P. Diedrich
Alternates:
Richard L. Findley and Vacant
NATIONAL
Robin P. Diedrich and Don French

COMMITTEES
Advertising:
vacant
Continuing Education:
Brad Thompson 245-6248
RMS-AAPG Foundation:

Rob Diedrich 869-8643
Field Trips:

Gary Hughes 861-2072
Social:

Betsy Campen 652-1760

MGS-MAPL Golf Tournament

Keven Reinschmidt  259-8790
Christmas Party:

Rob Diedrich

Mac Clark
Membership:

Treasurer
University Liaison:

Brad Thompson
Northern Rockies
Geologic Data Center:

Rita Frasure
Publications:

Jack Warne
Montana Oil & Gas
Fields Update:

Jim Halvorson

869-8643
259-2451

245-6248

247-7349

252-3170

Publication Sales:
Doretta Brush

259-8790

President’s Letter continued...

With that, it’s time to put my nose to the grindstone. | look forward to seeing
you all again this season and working to make the MGS a vibrant and rewarding
society for all its members. As always drop me an email with any question of
suggestions. I'm always looking for a few good ideas. Thanks!

Take care of yourselves and each other,

Andrew

Ancient Mantle Rocks and the Geochemistry of Early Earth
Researchers use hydrogen isotopes to identify ancient mantle rocks under
Baffin Island

Scientists have discovered a new window into the Earth's violent past. Geochemical
evidence from volcanic rocks collected on Baffin Island in the Canadian Arctic suggests that
beneath it lies a region of the Earth's mantle that has largely escaped the billions of years of
melting and geological churning that has affected the rest of the planet. Researchers believe the
discovery offers clues to the early chemical evolution of the Earth.

"This was a key phase in the evolution of the Earth," says co-author Richard Carlson of
the Carnegie Institution's Department of Terrestrial Magnetism. "It set the stage for everything
that came after. Primitive mantle such as that we have identified would have been the ultimate
source of all the magmas and all the different rock types we see on Earth today."

Carlson and lead author Matthew Jackson (a former Carnegie postdoctoral fellow, now at
Boston University), with colleagues, using samples collected by coauthor Don Francis of McGill
University, targeted the Baffin Island rocks, which are the earliest expression of the mantle
hotspot now feeding volcanic eruptions on Iceland, because previous study of helium isotopes in
these rocks showed them to have anomalously high ratios of helium-3 to helium-4.

Helium-3 is generally extremely rare within the Earth; most of the mantle's supply has
been outgassed by volcanic eruptions and lost to space over the planet's long geological history.
In contrast, helium-4 has been constantly replenished within the Earth by the decay of
radioactive uranium and thorium. The high proportion of helium-3 suggests that the Baffin Island
lavas came from a reservoir in the mantle that had never previously outgassed its original
helium-3, implying that it had not been subjected to the extensive chemical differentiation
experienced by most of the mantle.

The researchers confirmed this conclusion by analyzing the lead isotopes in the lava
samples, which date the reservoir to between 4.55 and 4.45 billion years old. This age is only
slightly younger than the Earth itself. The early age of the mantle reservoir implies that it existed
before melting of the mantle began to create the magmas that rose to form Earth’s crust and
before plate tectonics allowed that crust to be mixed back into the mantle.

Many researchers have assumed that before continental crust formed the mantle’s
chemistry was similar to that of meteorites called chondrites, but that the formation of continents
altered its chemistry, causing it to become depleted in the elements, called incompatible
elements, which are extracted with the magma when melting occurs in the mantle. “Our results
question this assumption,” says Carlson. “They suggest that before continent extraction, the
mantle already was depleted in incompatible elements compared to chondrites, perhaps because
of an even earlier Earth differentiation event, or perhaps because the Earth originally formed
from building blocks depleted in these elements.”

Of the two possibilities, Carlson favors the early differentiation model, which would
involve a global magma ocean on the newly-formed Earth. This magma ocean produced a crust
that predated the crust that exists today. “In our model, the original crust that formed by the
solidification of the magma ocean was buoyantly unstable at Earth's surface because it was rich
in iron,” he says. “This instability caused it to sink to the base of the mantle, taking the
incompatible elements with it, where it remains today.”

Some of this deep material may have remained liquid despite the high pressures, and
Carlson points out that seismological studies of the deep mantle reveal certain areas, one beneath
the southern Pacific and another beneath Africa, that appear to be molten and possibly
chemically different from the rest of the mantle. “I'm holding out hope that these seismically
imaged areas might be the compositional complement to the "depleted” primitive mantle that we
sample in the Baffin Island lavas,” he says.

Source: http://geology.com/press-release/ancient-mantle-rocks/
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MGS“Beer Thirty”
Friday September 17th
4:30 pm —Billings Petroleum Club

Pleasejoin usfor free beer and appetizers before,
during, and after thetalk

JiM SEARS, PHD

Professor of Structural Geology
University of Montana, Missoula

Rafting Siberiain search of the other half of the Belt:
| mplications for the origins of the Montana Rockies

The Belt strata of the Montana Rockies originated in arift basin in the interior of a supercontinent. That
continent split apart, and half of the Belt strata drifted away. Sears makes the case that the other half of
the Belt is in Siberia, and that the continental separation happened in the early Cambrian through
Permian as Siberia dlid along coast-parallel transforms faults to its eventua collision with the Ural
Mountains. The separation opened the marine basin that evolved into the Cordilleran continental shelf
and later into the Rocky Mountains.

Biography

Dr. Sears receive his BS degree in Geology from Northern Arizona University in Flagstaff, Arizona in
1971, his MS degree in Geology from the University of Wyoming in Laramie in 1973 and his PhD in
Geology from Queen's University in Kingston, Ontario in 1979. He has been a professor of structural
geology at the University of Montana for 28 years. He won the University Distinguished Scholar Award
in 2008.

His current research interests are in tectonics of northeast Russia, thrust kinematics of the northern
Rocky Mountains; restoration and tectonic interpretation of the Precambrian Belt basin; influence of the
Belt basin on the Paleozoic stratigraphy and sedimentology of the Helena embayment; history of rifting
aong the western margin of Laurentia; Precambrian plate restorations; the origin of hotspots; and
Middle Miocene and younger extensiona tectonics of SW Montana as related to the Yellowstone
hotspot. He believes in field geology, mapping, and combined stratigraphy, sedimentology and
structural analysis. He also directs the University of Montana field geology course in the Dillon area of
SW Montana.
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=\ MGS Field Trip
Saturday Sept 25"

Meandering River Deposits,
Modern and Ancient

Leaders:

Lawrence S. (Larry) Jones & Gary Thompson

This trip is a follow-up to the MGS St.
Patrick’'s Day talk given by Larry Jones about
fluvial reservoir geometries and subsurface
fluvial correlation. Participants will visit two of the
localities described in the talk. At the first stop,
an actively meandering reach of the Clark’s Fork
will be used as the basis for a discussion of
fluvial processes and to show meso-scale geometries common to meandering rivers. At the
second stop, a fresh road cut exposes a complex mosaic of lithologies and geometries that
participants will attempt to interpret. This road cut provides a graphic example of the reasons
why attempts at subsurface fluvial correlation can result in weeping, wailing, gnashing of teeth,
and self-inflicted hair loss. A final stop will show some well-developed lateral accretion surfaces
from several small channels in a fluvial? tidal? deltaic? portion of the upper Eagle Sandstone.

LOGISTICS:

e Meet at Holiday Inn (Convention Center, North Side of complex) Parking Lot at 7:45 AM-
Saturday, Sept. 25",

e Bring a lunch.
e Private vehicles will be used; Car pooling will be decided that morning. Volunteer drivers
will be needed.

o We will leave at 8 AM and meet field trip leaders at Riverside Park in Laurel at 8:30 am.

¢ Plan on being out most of the day.

¢ No long Hikes involved.

Contact Gary Hughes with questions: 406-861-2072 cell, ghughes@sm-energy.com
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7th Annual Gary Kabeary

Memorial Golf Tournament

(Formerly known as MGS/MAPL Golf
Tournament)

The Gary Kabeary Memorial Golf Tournament was held July 9™ at the Laurel
Country Club and was a great success. There was a fantastic turnout with 94 golfers
taking a swing. Thanks to the support of all those who participated we managed to raise
$1000 for the Montana Geological Society.

1st Place Team:
Don Skadeland, Chris Forsberg, Kim Hennessy, Ron Santi

2nd Place Team:
Tucker Hayes, Robbie Balsam, Andy Balsam, Jacob Knox

3rd Place Team:
Sam Diemart, Ryan Kabeary, Dona Kabeary, John Pannell

A special thanks to Keven Reinschmidt for
organizing the tournament.

And a BIG THANK YOU to the sponsors. We had an all time high for flag
sponsorships and donations this year! If you see these folks around, please
thank them for their support!

INTERMOUNTAIN LEASING, INC. (John Hauptman)

AUGUSTUS ENERGY PARTNERS

BALLARD PETROLEUM HOLDINGS LLC
PATRICK BEDDOW
CAMPEN CONSULTANTS, INC.
CHERRY CREEK OIL (Tom Keating)
CLEARWOOD, INC.

COVE CREEK RESOURCES, INC. (Bob Schalla)
CRITCHFIELD LAW OFFICES
CROWLEY FLECK LAW FIRM

DABBLER PETROLEUM (Tim Keating)
KIRBY DASINGER
DLD ENTERPRISES LLC (Dave Schaenen)
DOSSETT & DOSSETT, INC.
EJ LANDER LP
ENERGY CONSULTANTS, LLC
ENTERPRISE CRUDE OIL
ROBERT W. FISHER
GREGSON CREEK GEOLOGICAL (Dale King)
HAYES OIL & TITLE, INC.
HEISLER LAND SERVICES, LLC
HIGH STORY VENTURES
HIGHLAND WEST RESOURCES
HI-LINE RESOURCES, INC. (Jim Sullins)
HYDROMETRICS, INC.

M. K. JONES
JORDECA CONSULTING, INC.
TOM KABEARY
KEY ENERGY SERVICES (Tony Klein)
KINGFISHER, LLC
KNAPP OIL CORPORATION
LARRY GEISLER, INC.
MONTANA PETROLEUM ASSOCIATION
NFR ENERGY, LLC

NORAM WELLSITE SERVICES, LLC

JOE OWEN
PACER ENERGY, LLC

PEGA PETROLEUM, INC. (Chip Miller)

MIKE PERIUS
RCM LAND SERVICES, INC. (Raymond Munson)
CHARLES D. "RED" ROBINSON
SM ENERGY
TBARSOIL
JOHN TONNSEN
UNKNOWN
VECTA OIL & GAS, LTD.
ZONE EXPLORATION, INC.




Announcing the.....

MGS Teacher of the Year Award!

The MGS would like to recognize outstanding K-12 earth science teachers in Montana and reward them for
all their hard work. Each year the most deserving candidate will be selected by the MGS Board and Officers

to receive $250 from the MGS. Winning at the MGS level qualifies the candidate to submit their
application at the regional level to the RMS-APPG (Rocky Mountain Section AAPG). Candidates will

receive $300 from RMS-AAPG for submitting their application and the winning candidate at the regional
level will receive an additional $200 and will represent the RMS-AAPG at the national level. Winners at
the national level will receive a $5000 award ($2500 for the teacher and $2500 for their school) from the
AAPG (American Association of Petroleum Geologists).
That’s the potential for $5750 in cash awards!

We need Yyou, the MGS members, to get the word out and nominate deserving Earth Science
teachers.

A completed nomination form (see following page) is all that we need to get the process started.
So PLEASE! nominate, or get someone you know to nominate a teacher that deserves to be recognized.
Members and Candidates will find that the nomination/application process is simple and the paperwork is
minimal.

What better way to promote the earth science in the state of Montana than to reward and
show appreciation toward those who do it everyday?




Nomination form for

Montana Geological Society

K-12 Earth Science Teaching of the Year Award>

*$250 award for successful applicant and eligibility to apply for additional awards up to $5000 through the American
Association of Petroleum Geologists (AAPG)

Teacher Contact Information

Name of Teacher

School

School Address

City ST ZIP Code

Home Phone/Work Phone
E-Mail Address

Teaching Information

Current Position & Grades Taught

Number of years teaching

Other subjects taught

Degree(s) and Year Earned

Qualifications for Nomination

e Minimum of three years teaching experience at any K-12 level.

e Teaching at least one unit per year on natural resources. Natural resources are defined as Earth
materials used by civilization and include: 1) Organic materials such as petroleum, natural gas and
coal, 2) Inorganic substances such as mineral ores, building stone and aggregates, 3) Energy
resources from the earth such as geothermal energy.

Basis for Nomination: Describe qualifications of candidate. Use additional pages if necessary

Nominated By:

Name Phone Number

Email Address




On the Rocks

MGS Officers Andrew Urie and Andy Hennes got out on the rocks this past July during the RMAG/COGA meeting in
Denver. The well attended Niobrara field trip visited an outcrop of the entire section along the Front Range just
outside Boulder, CO, as well as a freshly blasted wall at a portland cement quarry outside of Lyons, CO.
Please submit your own photos and stories when you were found on the outcrop. We would like to share them in the
newsletter.

CALL FOR MISSING ROAD LOG
BINDER

PLEASE HELP!

The MGSismissing 1 volume of a 2 volume set.
These volumes are a compilation of MGS Road
Logsthrough 1986 in older black 3-ring
binders. The missing volume containsroad logs
from 1968 — 1986 and was loaned out some time
ago.

If you have any information on the wher eabouts
of the missing binder please contact:

Duncan McBane
Phone: (406) 247-8719,
Email: d.mcbane@energyconsultantslic.com
(yvou might even talk him into a reward)

Geosteering
Software

If horizontal
wells affect
your bottom
line, visit us
online or call.
You'll be glad you did!

SES is for geologists who are dissatisfied with drafting-
tool methods of geosteering horizontal wellbores. SES
is 3D technical geosteering software that makes
wellbore stratigraphic tracking quick-n-easy, accurate,
and easily shared. Unlike any other geosteering
software, SES provides a complete suite of software
features to handle your horizontal drilling needs.

SESeostesring
www.makinhole.com

Ph.720-279-0182
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MGS Calendar and Reminders

Sept. 12-15 AAPG International Conference & Exhibition — Calgary, CA

Sept. 17 MGS Beer Thirty - Jim Sears, University of Montana, Rafting Siberia in search of the Belt
Petroleum Club, Billings, MT

Sept. 25 MGS Field Trip — Larry Jones & Gary Thompson, Meandering River Deposits; Modern and Ancient
Billings, MT

Sept. 28-29 PTTC Completion & Stimulation of Horizontal Wells in Tight , Denver, CO

Oct. 12-13 PTTC Low Resistivity, Low Contrast Pays, Golden, CO

Oct. 13 MGS Luncheon - Steve Sturm , Schlumberger, Specialty Log Evaluation of the Bakken

Petroleum Club, Billings, MT

Oct. 21 MGS Luncheon - Peter Larson, Washington State University, Yellowstone Paleo-Hydrothermal Events,

Petroleum Club, Billings, MT

DENVER EARTH RESOURCES LIBRARY

Suite B-1 = 730 17th Street » Denver, Colorado 80202

Serving you with all your Geologic Information Needs

ROCKY MOUNTAINSMID-CONTINENT
WEST COAST/ALASKA
ILLINOIS BASIN
Reasonable Out-of-State Membership Rates

(303) B23-5614 FAX (303) B25-1838

William B. Hansen, MSc
Consulting Petroleum Geologist

JEved Consulting Services

“Providing” Excellent Service Since 1996

P01 Hox 3572
Cieeat Falle, MT 39403

-NW Mootana/Williston Basin Consulting Phone 406 - 452- 6783
-AAPG Contmuing Ed & Ficld Trips Fax 404 - 56d4- 4593
hitp:ihome. men. et whhensen! Email; whhansen(@men.net

30000000000000000000000006900@3
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(4 @
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4 nergy & oirpoin, MT 59201 b 5 8
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Advertising Rates:
Full Page $100/month;
% Page $50/month;

Y4 Page $25/month;
Business Card $10/month.
All ads must be prepaid.
Send ad and payment to:
MGS, P.O. Box 844
Billings, MT 59103.

www.hydrosicom
ydro Billings, MT [4D6)655-0555
1 Helena, MT (406)1443-6180

A Depth of Expertise
For the Energy Industry

s Environmental Engineering

» Environmental Permitting

+ Geologic Studies

* Produced Water
Management

» Ground Water &
Surface Water

« Injection Wells

* Production Wells

« Water Rights

« Litigation Experts

+ [Due Diligence

+ Modeling

* GI5 & Database

l“t*;li ![l ¢ Sheridan, WY (3078734482

Submission deadline for the MGS
Newsletter is the 20th of each month.
Submit requests to Newsletter Editor.
Andy Hennes
ahennes@sm-energy.com 245-6248
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MGS PUBLICATIONS

2006 Montana Oil & Gas Fields CD.

$65.00

MGS - NRGDC Northwestern Geologic Service Sample Logs (MT, ND, SD)

$2500.00

Over 2500 sample logs on CD-ROM, regional sets also available

2000 Guidebook: Northern Montana & the Montana-Alberta Thrust Belt (2 Vol. Set)

50 Anniversary Symposium

$125.00

1998 8th International Williston Basin Symposium
1998 Core Workshop Guide for Williston Basin Symposium

$55.00
$30.00

$50.00

1997 Bighorn Symposium Guidebook

1997 MGS-TRGS Field Conference Guide
“The Edge of the Crazies: Where the Mountains Meet the Plains”
1996 AAPG Rocky Mountain Section Meeting Expanded Abstracts Volume

$25.00

$25.00

1995 Guidebook: Seventh International Williston Basin Symposium

$100.00
$54.00

1993 Guidebook: Energy and Mineral Resources of Central Montana
1991 6th International Williston Basin Symposium

$55.00

1991 Guidebook: Geology and Horizontal Drilling of the Bakken Formation
1991 Field Trip Guides: Beartooth Mountains

$50.00
$7.50

Sequence Stratigraphy of the Eagle Sandstone at Billings

$7.50

1989 Guidebook: Geologic Resources of Montana
1986 Guidebook: Geology of the Beartooth Uplift and Adjacent Basins

$80.00
$45.00

$55.00

1985 Symposium: Montana Oil and Gas Fields

1978 Economic Geology of the Williston Basin
1971 Catalog of Stratigraphic Names

$100.00
$10.00

1969 Guidebook: Economic Geology of Montana

$8.50

1951 BGS 274 Annual Central Montana Field Conference
1950 BGS 15t Annual Field Conference

$12.50
$12.50

To place an order please contact Doretta Brush (406) 259-8790 dbrush@ballardpetroleum.com

S & H charges are not included in prices. Add $6 US shipping or $12 Canadian for each book
ordered. For 1985 guidebooks add $15 US shipping or $25 Canadian.
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