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As we settle in for another winter in the high desert of Nevada, |
hope you all have had time to catch your breath from the busy
Holiday Season. And now, take a new deep breath as we head
into another year of busy activities in the Silver State. While the
downturn in many metal prices may curtail some plans, 2009
brings renewed hope as gold prices are on the rise again, with
many prognosticators predicting all-time highs for the yellow
metal in the near future! Several major and junior mining/
exploration companies are on the trail of significant new discov-
eries and expansions of existing mines and resources, substanti-
one of

ating Nevadads
provinces in the world.

The annual GSN Christmas Party showed no signs of the cur-
rent, and hopefully short-lived, market malaise. The event was
attended by hundreds of enthusiastic members, as Jon Price
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CALENDAR OF GSN EVENTS

Jan. 14
Wednesday

Jan. 15
Thursday

Jan. 16
Friday

Jan. 29
Thursday

WINNEMUCCA CHAPTER (Every 2nd Wednesday of the month)

The monthly meeting will be held at the Martin Hotel, 94 West Railroad Street.
Drinks and appetizers at 6:30 PM, speaker at 7:00 PM. Sponsor for the evening
will be TonaTec Exploration. Speaker for the evening will be Mark Coolbaugh.
His talk will be titled fExploration for Geothermal Resources -- Field
Techniqueso (see abstract on page 8). For more information contact John
Marma at (775) 635-6472.

ELKO CHAPTER (Every 3rd Thursday of the month)

The monthly meeting will be held at the Western Folk Life Center, 501
Railroad Street. Refreshments at 5:00 PM, Dinner at 6:00 PM, talk at 7:00 PM
beginning at 6:00 PM, speaker at 7:00 PM. Sponsor and speaker for the
meeting to be announced at a later date.

For more information contact Moira Smith at (775) 934-2987.

GSN MEMBERSHIP MEETING (Every 3rd Friday of the month)

The monthly meeting will be held at the Reno Elks Lodge, 597 Kumle Lane,

Reno, NV. Drinks at 6:00 PM, dinner at 7:00 PM, and talk at 8:00 PM.

Sponsor for the evening will be Envirotech Drilling LLC. Speaker for the evening
will be Donald M. Hudson. His talk will be tittedi The Comst oc k Di
Years Latero. For reservations
e-mail gsn@gshv.org.

SOUTHERN NEVADA CHAPTER (The last Thursday of the month)

The monthly meeting will be held at to be announced beginning at 6:45 PM.
Speaker for the evening to be announced at a later date.

For more information contact Josh Bonde at (702) 468-2500.

FROM THE PRESIDENT

Marcus Johnston, GSN President 2008-2009
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presented an excellent recap of his recent experiences in Africa. (continued on page 2)
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News and Announcements

(Continued from page 1) GSN MEMBERSO

The contrast between the long-lived, yet declining production from PERSONAL NOTES & NEWS

the Witwatersrand in South Africa, and the up-and-coming opera-

tions in Ghana shed poignant light on the similarities and differ- John (Jack) Mottor, 62 of Reno passed away peacefully in his

ences between the two regions. Mining memorabilia, spectacular home, with his family beside him, after a year's battle with Leu-

mineral specimens, and fine wines were all available via raffles, kemia.

silent auctions, and open auctions, and many GSN members left

the meeting with new items for their libraries, collections, and fu- He was born in Oakland, CA. Jack moved around in his early

ture imbibing. Thanks to all who participated in the event, and to years, while his father finished out his naval career. After his

those who participated in the equally enjoyable GSN Chapter father left the Navy, they settled in Seattle, WA, where Jack

Christmas Parties. A special thanks goes to all those who donated  completed a degree in Geochemistry from Western Washington

time and/or items to the various functions. University. In 1969 he moved to Reno, NV to continue his work
in the field of Geology. In 1970 he and Liz married and spent

In reverent honor to the 150" anniversary of the discovery of the their early years traveling the western United States for Jack's

Comstock Lode, we have Don Hudson presenting for the January geology jobs. Jack completed his MBA at UNR in 1980, later

meeting. Don and others have recently completed a new map of utilizing his degree at Sierra Pacific Power Company. After retir-

the geology of the Comstock area, which should spark new ing from SPPC, he worked at Moana Lane Nursery.

thoughts and interpretations of the mining history and future po-
tential of this venerabl e di st rThibghoutkhe yeds, Mahyepeoble wefe todcHed bylhig ihtdlis t A
GSN, o and provides a history t hgehce, Integity, kifdnesshadd wilihghedd t& Fovide @fppotto mo d
-day mining man. those in any aspect of life. Those who were fortunate to have

been part of Jack's life, he leaves them with many warm and
Please note: the fiStudent Tal ksHKumddudneindtiés!His WishSstHateve all ceferatd hig life, t h e J

F
e

ary meeting have been moved to the February meeting. We are and find comfort in the memories we have of him.

still soliciting potential speakers, and encourage all students to

consider giving a talk and/or setting up a poster to highlight your Jack is survived by his wife, Liz, of 38 years; his son, Chris Mot-
work. All proposed talks and/or posters should be sent to ter and his partner, Amy Hoffman; his brother, Jimmy Motter
gsn@gsnv.org. and wife Patty, and many other family members and friends.
Stay safe, especially in our unpredictable winter conditions, and At Jack's request, the family will hold a private memorial. The
prepare accordingly. family requests memorial donations be sent to the Leukemia

and Lymphoma Society.

UPCOMING EVENTS applj@ o'
Y
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Jan. 12 SME Northern Nevada SME Dinner Meeting at 6:00 PM, a

V :
Monday at the Mandalay Room, Circus-Circus Hotel & oy ('89 ‘g(_@))
. ) o 5

Marcus

Casino, 500 North Sierra Street, Reno. Price is $22.00
per person. Presentation: Harry Parker, Amec, Inc. The

title of his talk is AReserpto—Ect imation at +ha Antaming
Mi n e, Per uo
RSVP required by Thursday, January 8, 2009. Contact: Thanks to Boart Lorjgyear Nevada
Neville Rhoden (775) 746-4856 or e-mail for sponsoring the
neville.rhoden@gmail.com Elko December meeting.

Jan. 23 Jim Faulds, Nevada Bureau of Mines and Geology,
UNR,AStructur al controls of aoot haor mal oot oo oot
ern Turkeyo Friday at 3:00 ThankstoALSChemex
alt Mineral Research Building on the UNR campus. for SpOI’lSOfI ng the
See the GSN website for all announcements: Winnemucca December meeting.

Wwww.gsnv.org

Thanks to Agnico-Eagle (USA) Limited
for hosting the December Christmas meeting
and for donating $1,050.00 to the GSN Foundation.
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GSN January 16, 2009 Membership Meet

Date: Friday, January 16, 2009
Time: Social-6:00, Dinner-7:00 ($17.00), Meeting-8:00

Reservations: Phone: (775) 323-3500, Fax: (775) 323-3599,

Location: Elks Lodge, 597 Kumle Lane, Reno, NV

Directions: Across (W) from the Reno-Sparks Convention Center
(S. Virginia Street, behind the Les Schwab Tire Center)

E-mail: gsn@gsnv.org Speaker/Title: Donal d M. Hudson/ 0The Comst o
Years Latero
Deadline: Reservations by 1:00 PM Wednesday, January 14th See abstract below:
THE COMSTOCK DI STRI CTeé. 150 YEARS

Donald M. Hudson
Consulting Geologist
1540 Van Petten Street - Reno, Nevada 89503
Abstract

On January 28, 1859, James
sociates located placer claims on Gold Hill at the base of Sun
Peak. By March or April while working the claim down through
decomposed rock, gold was discovered in quartz. The Com-
stock district in the southern Virginia Range of western Ne-
vada, as the area came to be known, was the first major silver
-gold discovery in the United States.

The geology of the district includes Early Mesozoic meta-
igneous and meta-sedimentary rocks intruded by Late Meso-
zoic granitic plutons that are unconformably overlain by Oligo-
cene to Early Miocene silicic ash-flow tuffs and Early to Mid-
dle Miocene andesites with accompanying intrusions of ande-
site-diorite stocks. High sulfidation alteration accompanied the
latter stages of this magmatism (~15.3 Ma, Hudson et al, in
press). After a brief hiatus, andesite dikes were intruded con-
currently with east-side-down normal faulting and renewed
andesitic volcanism. Intermediate sulfidation precious metal
mineralization of the Comstock and Silver City Lodes (14.1
Ma, Hudson et al, in press) appears to have been related to
further tectonic activity but not directly to dated magmatic
activity. The similar intermediate sulfidation Occidental Lode
formed somewhat later (~13.4 Ma, Hudson et al, in press).
Pliocene to Recent reactivation of the major structures down-
dropped and preserved from erosion much of the high level
alteration while exposing near the surface much of the ore
mineralization.

F i nHiga sulfidatidrCaltedatiol includes quartz-abuiite, quartk-

as -
pyrophyllite-diaspore, quartz-illite, and quartz-sericite assem-
blages in several centers of alteration. Overprinted locally on this
earlier alteration are the Comstock i Silver City and Occidental
hydrothermal systems. The Comstock i Silver City Lode systems
consist of complex cross-cutting, multi-phased quartz, quartz-
adularia, quartz-calcite veins with precious and base metal depo-
sition occurring in many selective bodies along the lodes. The
Occidental Lode contains quartz-adularia stockwork veining
above and below massive calcite that hosts much of the ore.
Epidote-bearing propylitic alteration forms belts along the inter-
mediate sulfidation veins. Pyrite--rich anhydrite-quartz-illite al-
teration occurs in the hanging wall of the Comstock Lode, but is
unclear as whether it was formed by high or intermediate sulfida-
tion activity. Enrichment of Ag, Au, As, and Tl characterize oxi-
dized lode mineralization, whereas the acidic alteration is charac-
terized by enrichment of Tl, Te, As, B, F, Hg, Mo, Pb, and Sbh.
District wide depletion of Zn, Co, Ni, and Mn in surface expo-
sures may result from either hypogene or supergene leaching.

Reference:

Hudson, D.M., Castor, S.B., Garside, L.J., and Henry, C.D., in
press, Geology of the Virginia City Quadrangle, Washoe, Storey,
Lyon, and Carson City Counties, Nevada: Nevada Bureau of
Mines and Geology Map 165, scale 1:24,000.

Nevada Bureau of Mines & Geology and Mackay

The following items are new at NBMG and Mackay:

MI-2007 i Nevada Mineral Industry 2007, Web version,
available free at:

http://www.nbmg.unr.edu/dox/mi/07.pdf

Please call to order on-demand paper copies of MI-2007.
The paper copy is not yet available on their shopping cart.

New - Interactive Web Maps:
http://www.nbmg.unr.edu/webmaps

MM2- Mackay Memories 1908-2008: The First 100 Years
of the Mackay School of Mines by Holly Walton-
Buchanan, Ph.D. with James V. Taranik, Ph.D., 2008, 238
pages, chapter titles: John William Mackay and the Com-
stock Lode; The Silver State and the Founding of the

University of Nevada; Mines Buildings, Museum and Li-
brary; Programs, Laboratories, and Centers; Students at
Work and at Play; Memorable Deans, Directors, Faculty,
and Staff; Alumni; Benefactors and Donors; Epilogue; Ap-
pendix (List of Mackay Students and Graduates, 1892-
2007) $39.95

Click here to view book cover:
http://www.mackayhistory.com/2008 wilsonbook.html
Please call NBMG (775-682-8766) to order this book. It is
not yet available on their shopping cart.

Mackay Miner:
http://www.nbmg.unr.edu/ads/
Mackay Miner/2008 Miner.pdf
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FACES OF GSN

Fred Breit, Winnemucca, Nevada
Newmont Mining Corporation, Phoenix Mine Geology Manager

| graduated with a B.A. in Geology from Whitman College, Walla
Walla, Washington in 1986, and promptly went to work driving a
truck for the Bonanza Produce Company in Reno, Nevada. In
early 1989, | ran into a college Ultimate Frisbee acquaintance who
was working for an exploration company in Sparks, and he sug-
gested | get a resume together and get back into geology.

| took my first geology job in June of 1989 (with a $4,000/yr cut in
pay!) with Nevada Goldfields at the Aurora Mine, Mineral County,
doing ore control. (As a side note, Great Basin Gold just pur-
chased the Aurora mill to process their Hollister Mine ore). It was
a small project, with about 50 employees and a 250 ton/day mill
producing about 1,000 oz. Au/month, but it was a great opportu-
nity to get exposed to mining, geologic mapping, and sampling in
open-pit and underground settings. As a side note, Great Basin
Gold just purchased the Aurora mill to process their Hollister mine
ore.

I quit Nevada Goldfields in 1991 to attend the Mackay School of
Mines and pursue an M.S. under Dr. Don Noble. | did my M.S. on
the structure, geochemistry, and temporal relationships between
the low-sulfidation mineralization in the Aurora district and the
adjacent high-sulfidation Brawley Peaks prospect. At the top of
East Brawley Peak, one of the Miocene vents from which the an-
desitic volcanics that host the Aurora veins erupted, is a NW-
striking, dilatant jog that is still undrilled today. What are coarse
quartz vein fragments containing fluid inclusions with variable
compositions, some with liquid CO,, some with halite daughter
miner al s, and some that donot

outcrop at el evation?
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Contention Pit, Copper Basin, Fred Breit packing out
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a sample of turquoise hosted in Cambrian (?) Harmony

After my coursework was completed in 1993, | took a job doing
ore control at Twin Creeks for Santa Fe Pacific Gold Corp. After
the Newmont merger, | was exposed to RC-chip and core logging
and three-dimensional modeling. The understanding of the sedi-
mentary rock package that hosts Twin Creeks greatly advanced
when exploration geologists working out of the Newmont office in
Winnemucca completed a significant re-logging campaign and
reinterpreted the stratigraphy of the Comus Formation. Passing
on those geologic observations were, in part, what motivated sev-
eral of us working at Twin Creeks to update the geology of the
deposit in the 2005 GSN symposium proceedings.

| took an opportunity to travel to Peru and work at Yanacocha
from mid-2000 to mid-2001, on a rotating six-week-on, two T week
-off schedule, logging core and then mapping road-cuts and drill
pads in the Yanacocha and Carachugo/Chaquicocha subdistricts.
In December of 2000, we completed the first mine geology compi-
lation map of the Yanacocha subdistrict. Walking and mapping
roadcut s and exposures outside
mountains was my favorite job yet in geology.

| returned to Twin Creeks in June of 2001, again doing ore con-
trol. In 2002, | had the opportunity to update the geologic map of
the south end of Mega pit and then update the digital model
based on my mapping. In 2003, | executed a drill program ex-
panding on drilling Goldfields began earlier in section 30.

(Continued on page 5)
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(Continued from Page 4) Faces of GSN, Fred Breit

After a cumulative nine years at Twin Creeks, | had the opportu-
nity to transfer to Newmont ds
Mountain district. Since working at Phoenix, | have gained great
appreciation for the necessity of screen-fire assays for coarse-
gold projects! Because the project was understaffed in 2004,
Newmont hired Pat Wotruba, the Chief Geologist for Battle Moun-
tain Gold during the heyday of the mining of the Fortitude deposit,
to help log core. In the mid to late 1980s, Fortitude was one of the
highest-grade gold-skarn systems in the world. My thinking of the
geology of Phoenix is greatly influenced by my discussions with
Pat and looking over the core he had logged.

I would like to acknowledge some of the geologic influences in my
life:nTong Barffixgot me started gn this businesscat Aurbra, where b
subsequently worked with Chris Pratt, who introduced me to
Brawley Peaks; Don Noble at Mackay School of Mines; Mark
Jones and Mike Ressel at Twin Creeks; Eric Saderholm and Pete
Rowgoski at Yanacocha; Pat Wotruba at Phoenix; and Chris
Clode, who has assisted and supported the Phoenix copper-leach
project.

Bat

| have been a member of GSN since 1991, and have served as
the Winnemucca Chapter President for 2003-2004, and on the
Board of Directors for 2006-2009.

The GSN Foundation would like to thank all of you who bought raffle tickets and bid on auction items. We raised over $13,000 for the
Foundation to support our education and outreach activities. We could not be successful without the generous gifts that our mem-
bers donate and so many thanks go to the following individuals and corporations:

A&A Equipment - Rick Allison
Opal Adams & Rich DelLong
Agnico Eagle

ALS Chemex - Brian Park-Li
April Barber & Tom Callicrate
Barrick Gold Company
Boart-Longyear - Steve Barnwell
Dennis Bryan

Mac Canby, FMI UK

Stephen Castor

Centerra Gold

CGS

Consolidated Goldfields Corporation
Consultant and Independent Geologists
Mark Coolbaugh

Ken Cunningham

Alan Day

Richard Dixon

Enviroscientists, Inc.

Greg Ferdock

Greg & Lacey French

Fronteer

Geotemps - Lance Taylor
Global Hydrologic Services Inc.
Lew Gustafson

Holabird Mining & Associates
Jack Hursh

Marcus Johnston

Susan Judy - Stone Quilt Design
Kappes Cassiday & Associates
Bill Kohlmoos

Dieter Krewed|

D.D. LaPointe

Maureen Leshendok

Mark Lewis, Legend Labs

Gwen Linde

Mackay School of Earth Sciences and Engineering
Ed MacKevett Estate

Meridian Gold - John Pierson

Marilyn Miller

Miner's Lunchbox - Scott Werschky
Miners Supply

NDOM - Alan Coyner

Newcrest Resources - John Wood
Newmont Gold Corporation

Placer Gold Design - Mark Castagnoli
Neil & Cami Prenn

Beth & Jon Price

H. Neville Rhoden

A. Dan Rovig

Ruen Dirilling Inc. - Gerald Marasovich
Laura & Eric Ruud

Debbie Schneider

David Shaddrick

Silver Jewelry by Joan Colgan

Roger Steininger

Charlotte & Mark Stock

Stone Age Quarry

Debra & Eric Struhsacker

Jim Taranik

Territorial Mint

Thunder Mountain Mine - Jim Collord
Joseph Tingley

UNR College of Science

Peter Vikre

Clancy Wendt

Yamana Gold i William Wulftange
Fred Zoerner



Thank you to our generous don

GSN FOUNDATION

GOLD LEVEL DONORS $500+

Agnico-Eagle (USA) Limited (Mark Abrams)

SILVER LEVEL DONORS $100-$499
Ken Ainsworth
Fred Breit
Steve Castor
Jack C. Hamm
Joseph Anthony Kizis, Jr.
Melissa Mateer
Brian Metzenheim
Ronald L. Parratt
John Prochnau
Tommy B. Thompson

BRONZE LEVEL DONORS $1-$99
Fred Barnard
Keith Blair
Roger W. Bond
Kelvin J. Buchanan
Kenneth Coleman
Kim S. Craig
Elliott M. Crist
Jerry D. Dolence
Herb Duerr
0. Jay Gatten
Robert O. Laidlaw
Walter Lienhard
John M. Lucas
Thomas (Toby) K. Mancuso
Sebastian A. Mollapaza
Roger A. Newell
Winthrop A. Rowe
Jim (JD) Slayton
Shea Clark Smith
Charles P. Snow
Brion Theriault
Mike Visher
Steven |. Weiss
David P. Young

STUDENT DINNER FUND

Mark J. Abrams
Ken Ainsworth
Fred Barnard
Keith Blair
Tom Cordova
Lindsay Craig
William F. Durbin
0. Jay Gatten
Lew Gustafson
William B. Henderson
Melissa Mateer
Michael A. Measures
Patrick Mohn
Ronald L. Parratt
John Prochnau )
Larie Richardson
Jim (JD) Slayton
Charles P. Snow
Brion Theriault
Mike Visher
Steven |. Weiss
Dana Willis

Information Available on The

GSN Website

http://www.gsnv.org

Information About the Geological Society of Nevada
GSN Board of Directors

GSN 2008-2009 Officers

History of the Geological Society of Nevada

Past Officers of the Geological Society of Nevada
GSN Honorary Members

Speakers and Abstracts

GSN Constitution

GSN By-Laws

Nevada Major Elected Officers Nevada Legislature
MSHA Training

And more...
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A Note of Thanks

To the Donors of the GSN Dinner Fund and Geotemps, Inc. —
for Sponsoring the GSN Student Memberships: -

The students at the Mackay School would like to say thank |
you for the support that we receive. The Geological Society
of Nevada and its members have been very generous to
give the students funds that allows us to come and be part
of your group. We have students in geology, geologic engi-
neering, mining engineering, and hydrology. The students
gain so much from being able to socialize with industry pro-
fessionals and experts in their field. Some students even
have received internships and career jobs from contacts
gained at GSN. In Northern Nevada there is no better group ||
to be a part of the mining and geology related industry. On |
behalf of the student members of this year and the next, |
Thank You! It is appreciated even though it is probably not
said often enough and your support often goes unrecog-
nized, even by the students themselves.

Thank You again for everything you do to support the students of the Mackay School of Mines!

Wes Henson-b
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GSN Winnemucca Chapter
Meeting
January 14, 2009

Exploration for Geothermal Resourcesd Field Techniques

Mark Coolbaugh
Great Basin Center for Geothermal Energy
University of Nevada, Reno

The western United States is remarkably well-endowed with a
large variety of world-class geothermal resources. Among these
are the amagmatic geothermal systems of the Great Basin, which
are unusual in that their temperatures sometimes reach and ex-
ceed 200°C without the aid of heat supplied by upper crustal mag-
mas. Geothermal systems in the Great Basin currently produce
approximately 600 MW of electricity, roughly equal to one aver-
age-sized coal-fired power plant. The potential for finding addi-
tional geothermal resources in the Great Basin is excellent be-
cause many of these systems are blind at the surface and geo-
thermal exploration has not been nearly as thorough as gold ex-
ploration, due to economic and regulatory barriers that have oper-
ated in the past.

Three-dimensional models of fluid flow in amagmatic geothermal
systems illustrate the importance of structural preparation for pro-
viding the necessary deep circulation and heating of meteoric
fluids at depths of 4-6 km. Near-surface thermal groundwater
outflow plumes in many geothermal systems provide a large areal
footprint making it easier to recognize the existence of the geo-
thermal systems but at the same time can make it challenging to
find deeper higher-temperature reservoirs.

There are a number of surface and near-surface features that can
provide clues to the existence of a geothermal system at depth.
Most obviously these features include hot springs, steam vents,
and mud pots, but in the absence of surface thermal phenomena,
they include anomalous spring and groundwater fluid geochemis-
try, silica sinter and silicified sediments, calcium carbonate tra-
vertine and tufa, hydrothermal eruption craters and breccias, non-
thermal gas discharge zones, sulfate and borate evaporite miner-
als, shallow temperature anomalies, argillic alteration, fault
scarps, vegetation anomalies, and the presence of young volcanic
rocks, particularly young silicic volcanic rocks.

Geothermal exploration tools include geological mapping (with an
emphasis on young structures), remote sensing (for mapping
hydrothermal alteration, evaporate minerals, and thermal anoma-
lies), water geochemical sampling (especially for estimating sub-
surface water temperatures with geothermometers), surface and
down-hole temperature logging and temperature gradient drilling,
and several geophysical methods. Gravity surveys can be valu-
able because many geothermal systems occur within or on the
margins of sediment-filled valleys. A number of electrical meth-
ods, including resistivity, time domain electromagnetics, and mag-
netotellurics, are employed because geothermal fluids are typi-
cally more conductive than non-thermal groundwaters and be-
cause argillic alteration characterizes the upper to central portions
of many geothermal systems. Three-dimensional reflection seis-
mic surveys have also been proven useful in geothermal explora-
tion, even though Basin and Range fault structures have required
adaptations to the methodology.

WINNEMUCCA CHAPTER

JANUARY MEETING SPONSOR

Back-Pack Kids

Thanks to the generosity of many GSN members, the food drives
to benefit the Food
Program were an enormous success. The food drives, which
were held during the November meeting in Reno and during the
December meeting in Winnemucca, collected 711 pounds of food
and several hundred back packs and canvas brief cases. The
Food Bank will distribute the back packs and brief cases filled with
food to children who rely on school meal programs during the
week and who dondt have

The Humboldt Sun ran an article about both the Reno and the
Winnemucca GSN food drives, giving GSN some very positive
public exposure.

GSN Back-Pack Kids Food Drives
Collect Over 700 Pounds of Food

The management of the Food

to working with GSN in the future.

Thanks to all who contributed to the food drives
which give GSN a way to help kids in need in the
communities in which we live and work. GSN will
hold a second round of Back-Pack Kids food

e n o u g hdrives thiespring idaok for detpilsinlupcomwe e k e nd s .

ing newsletters.

Bank
B a n KPack Kids N o involtementwithiNtee Backt Raék KidsBPeogram and looks forward
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