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JULY 2, 2013 DINNER MEETING
Who: Lukas Zurcher will be our featured speaker. See abstract below.
Where: Sheraton Tucson Hotel and Suites, 5151 East GramidRat the intersection of Grant and
Rosemont on the North side of Grant in Bima Room The Pima Room is located on the second floor in
the northwest corner of the hotel.
When: Cash Bar at 6 p.m.—Dinner at 7 p.m.—Talk at 8 p.m.
Cost: Members $27, Guests $30, Students are free witnkme dinner reservation ($10 without).

RESERVATIONS are REQUIRED by 11 a.m. Thursday, June27. Reservations can be made on the
AGS website (www.arizonageologicalsoc.org). If youlo not have internet access you may call

520-663-5295Please indicate regulabdef tri-tip and garlic mashed potathegegetarian, or cobb salad meal
preference. Please cancel by Thursday June 27atd if you are unable to attend.

Tectono-Magmatic Setting and Distribution of Porphyy Copper Systems in the
Central Tethys Region of Turkey, the Caucasus, Iranand southern Pakistan

Lukas Zurcher  U.S. Geological Survey
The rapidly growing body of geodynamic, geochemiggochronologic, and ore deposits studies across
Turkey, the Caucasus, Iran, and southern Pakigtawvided a good opportunity to update and review the
time and space constraints of geodynamic proce¥gehl. a focus on how these processes relate to the
diverse continental margin, intra-oceanic, and 4oofltsional tectonic settings that were generadedng
the sequential rifting of microcontinental fragmefrom the passive margin of Gondwana in the sab#iy
northward transport across the Neo-Tethys Ocean,tlagir eventual collision with the active margih o
Eurasia in the north.

Integration of geological, geophysical, and remstasing information with the 41 porphyry deposits —
including the giant Reko Diqg (Pakistan), and therldwglass Sar Cheshmeh (Iran), Sungun (Iran), and
Kadjaran (Armenia) deposits — and 319 porphyry peass in the region indicate that much of the
magmatism and related porphyry copper mineralinatan be explained in terms of traditional plate
tectonic principles. However, it is also evidenattmantle-involved post-subduction processes hia@ a
played an important role in localizing world-clgssrphyry deposits in the region, and that uplifgséon,
subsidence, and burial of mineral deposits, ndtther formation, have played a key role in getingathe
observed distribution of metallogenic patterns.

Continued on Page 2



ABSTRACT—Continued from Page 1

Twenty five partially overlapping Late Triassic tecent magmatic belts permissive for the occurraice
porphyry copper deposits were identified in the €&l ethys region. Of the 360 known porphyry cappe
occurrences (the sum of identified deposits angp®ots) in the region, about 65% are hosted byitbe

arcs or back- -collisional settings. Of the 41 known porphyry pep
deposits, roughly comparable fractions are distebuamong the different tectonic settings. The most
important deposits, however, occur in continental @eko Dig and Sar Cheshmeh) or post-collisional
settings (Sungun and Kadjaran).

The level of exposure is an important factor in tserved distribution of porphyry belts. At thgiomal
scale analyzed, the correlation is remarkable mranhumation and burial processes commonly hagipen
an order of magnitude smaller time and space stldesmagmatic events, and what is observed talay i
the sum product of several partially juxtaposeduexation and burial events. Permissive magmaticsbelt
with the highest number of porphyry copper occwesnare underlain by comparable areas of coeval
permissive volcanic and plutonic rocks, and lessmrer, reflecting adequate levels of preservatind a
exposure of porphyry systems. These magmatic l@#s host most of the known porphyry copper
resources in the Central Tethys region. Fewer poypbystems are known to occur in magmatic belts
where the proportion of coeval permissive volcaniglutonic rocks is too high or too low and thadtion

of younger cover is high, pointing respectivelyctoistal levels that are too shallow or too exhunseu
porphyry systems that may be buried.

Overall, formation of the most important porphympdsits in the Central Tethys region appear toetyos
precede the high tectonic gradients produced byinlaé “hard” continent-continent early Oligocerelate
Miocene oblique and diachronous collision betwdenArabian Platform and the Eurasian margin, and to
closely supersede the sudden southward migratidrflatiening of the subducted slab along the Makran
Trench in the latest Miocene. The highest rateapdift, erosion, and removal of volcanic rocks tlaa¢
coeval with causative porphyry intrusions also cmle with these tectonic changes.

Welcome New AGS Members

Amelia Willits, Tetra Tech Denise Levitan, Student at VT/Freeport-McMoRan
Amy Showalter, Student at UA James Armstrong, Armstrong Design and Consulting
Bruce Walker, CMI Questa Mine Kathy Long, Copper Triangle Mining Services
Deirdre Labounty, Student at UA Linda Buczynski, Self-Employed

Whitney Rutherford



About the July Dinner Meeting Speaker

Lukas Zircher is a research geologist with the USGS.
He received a BS in Geological Engineering from @worada
School of Mines (1985), and a MS and PhD in Geoses from
the University of Arizona in (1994 and 2002, respety). He
worked as an exploration and consulting geologisttie mining
industry in Mexico, Cote d’lvoire, Bolivia, Argemia, and the U
(1985-2010), as a postdoctoral fellow in the Dapartt of Lunar
and Planetary Sciences (2002-2005), and as Manaig¢he
Lowell Program in Economic Geology (2002-2011) &kt
University of Arizona before joining the USGS in120 He ha
25 years of combined industry and academic expegiein
geologic, alteration, and mineralization mappingrucural
geology, igneous and hydrothermal geochemistrytissital
methods, mineral economics, and GIS-based favdxabil
mapping. His research has included local- to regjisnale
geologic, geochemical, and metallogenic studiesintrusion- dentify this rock! _

_ The sample is approximately 12 inches tall.
related, impact-generated, and I0CG hydrothermatesys, as |t yoy know the name of this rock and how
well as comparative analyses of favorability magpimethods,. it was formed, email AGS President Alison
With the USGS, he has contriputed to the porphym}oper %onneezf tﬁgog:rfgfI:ﬁ;(xgresksvsiﬁ%%a;ilséi?ég)'
resource assessments of Mexico, Central America @@l 5t random and the winner will receive a

Caribbean, and the Central Tethys region. drink — from the bar (courtesy of Alison)
at the next dinner meeting.
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New Arizona Geological Survey Publications

The publications are available at the AZGS DocumenRepository m
http://repository.azgs.az.gov/ "J

7 -

GIS data are now available online for Estimatedtbép Bedrock in Arizona, v 1.0 (Richard and

others, 2007). 1888-2013

Rauzi, S.L. and Spencer, J.E., 2013, A Brief Owwwof the Cretaceous Mancos Shale in Northeasterora and
its Hydrocarbon Potential. Arizona Geological Syr@en-File Report, OFR-13-08, 8 p.

Huebschman, R.P., 2013, Stratigraphy of Lower PanrSikarn Protoliths, Southeastern Arizona. ArizGealogical
Survey Contributed Report, CR-13-B, 27 p.

Patten, K., 2013, National Geothermal Data Sysiamnsforming the Discovery, Access, and AnalytitBata for
Geothermal Exploration. Arizona Geological Surveye® File Report, OFR-13-06, 37 p.

Gootee, B.F., 2013, Geologic Evaluation of YumaiB#&sr Carbon Dioxide Sequestration Potential. Ana
Geological Survey Open File Report, OFR-13-04.

Murphy, R.T., Faulds, J.E. and Hillemeyer, F.L.120Preliminary Geologic Map of the North Half bEtUnion
Pass Quadrangle, Mohave County, Arizona. Arizonal@gcal Survey Contributed Map, CM-13-A, 1 mapethe
map scale 1:24,000.




ANNOUNCEMENTS

Upcoming Field Trip - Get your Geology Kick on Rouk 66

The New Mexico Geological Society and the Arizoreo(dgical Society are jointly hosting a Fall Fidldp
Conference, September 25 to 28, 2013. The tripshiéidow the historic Route 66, starting in Fladgsisf
and ending in Grants, NM. A pre-conference fieid will take place at the Grand Canyon.

Day 1will include stops at S-P and Sunset Craters Risgystaff before continuing on to Meteor Crater.
Day 2 will focus on the geology, archeology and othextdees of Petrified Forest National Park.
Day 3will conclude the conference at Mount Taylor, NM.

There will be an optional field trip to the Rio Poe after the conference. Highlights of this coafere will
include geology of the Grand Canyon area and threF8ancisco volcanic field near Flagstaff, as veell
stratigraphy, paleontology, paleomagnetism, arawobnd mining endeavors in the Petrified Foresk Pa
area and an update on the volcanic stratigrapiWaooint Taylor.

For more information visit the AGS websiteyww.arizonageologicalsoc.arg

AGS Digest and Bulletins are available for online prchase at the
Arizona Experience Store.

The AGS Publications Committee is in the processcahning and uploading AGS
Digests, Bulletins, and Guidebooks to the AZGSmalook store. Digest and
Guidebooks are also available at the monthly dimmeeting.

http://store.azgs.az.gov/product-type/books/arizgealogical-society




Join host Lee Allison, Arizona State Geologist, Emisode 6

Arizona Mining Reviewideo magazine — Live!

Day: Wednesday, 26 June

Time: 10:00 — 10:30 a.m. (MST - PDT)
Where: Streaming online at the Arizona Mining Rewigve Stream Channel

(http://new.livestream.com/accounts/2496466/azmnevigw)

Arizona Mining Review is a live, online video magazine from the Arizonaol®gical Survey exploring and
reviewing mining in Arizona -- its challenges anttsesses. From potash to copper to gold, from mliner
exploration to policy development, tune in to sepests from industry, academia, research, andipslit
discuss the current state and future of miningrizéna.

June 26 Topics

Mining News & Update. Lee Allison and Nyal Niemuth explore the newestvaopments and

trends in Arizona mining.

Dr. Mary Poulton, Director Lowell Institute for Mineral ResourcesIMR (Univ. of Arizona),
discusses game-changing solutions to modern mahatienges.

Bob Broscheid Arizona Natural Resources Review Council (NRR@J &pecial Asst. to the
Director of the Arizona Game and Fish Departmeisi;usses land management issues and potential

impact on the mining community.

Steve Rauzi AZGS Oil and Gas Administrator, on the Mancos|8laé northern Arizona — potential

shale oil and shale gas target?

Subscribeto the Arizona Mining Review listservei({p://azgeology.azgs.az.gov/newsletters)zon regular

reminders of upcoming episodes.

The Arizona Mining Review, a product of the ArizoBaological Survey, is broadcast live and recorded
later viewing at the AZGS YouTube Channettf://www.youtube.com/user/azgsweb

Our thanks to Jim Briscoe
for his recent generous
donated to the
Courtright Scholarship Fund

AGS is seeking sponsors for our monthly dinner
meetings. Sponsorship helps to offset costs and
a great way to get the word out about your
company or organization.

For more information, please contact
AGS VP of Marketing, Ann Pattison
(msgeo8laz@yahoo.com).
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Attention Student MembersAGS is pleased to proved free meals for student lbeesnwith a dinner
reservation. Please keep in mind that these mealgaad for with a generous gift from BHP Billitolfi.you
make a reservation and do not attend, AGS mustpstyl for the meal. If you are unable to attendapk
cancel your reservation by 11 a.m. on the Thurdddgre the meeting. If the cost of no-shows cormtnto

be a problem, the AGS Executive Committee may camstharging for unclaimed student meals, as we do
for regular members.

AGS is grateful to
BHP Billiton for
their generous
support of our

student members!

Sustainability

In BHP Billiton, we achieve sustainability when ey@ne builds and maintains meaningful,
long-term relationships with internal and exterstakeholders.

That is why we are proud to sponsor the studemtaigof the Arizona Geological Society.
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