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SEGF Student-dedicated Field Trip Course 
Porphyry Systems of Southern Peru 

 
 

 
Welcome to the Society of Economic Geologists Foundation, Inc. Field Trip Course – 

Porphyry Systems of Southern Peru, September 16 to 22, 2012.  This field trip course is the tenth 
in Society of Economic Geologists Foundations Series that was established as a response to a 
student petition at the at the 2006 SEG Conference held in Keystone, Colorado, to provide more 
support for field trips to important mining districts. 
 

The course starts in Tacna.  An organizational and safety meeting for all participants will 
take place at 6:00 pm on Sunday the 16th at the Hotel Maximo in Tacna.  At 6:00 am the next 
morning we depart for Toquepala.  Tuesday we will visit Quellaveco and Wednesday we will 
visit Cuajone. On Thursday and Friday we will visit the Zafranal and Don Javier prospects, 
respectively.  The field trip course ends on Friday evening with participants departing on 
Saturday. 
 

Entrance to the mine sites usually follows a specific protocol; please be patient.  At the 
mines we will receive safety training and a geological/engineering presentation.  Do not take 
any pictures of the presentations unless and until we clear this point with company personnel.  
We will ask, but in general, participants can take pictures and collect samples on company 
property.  Participants are responsible for their own samples (be aware of weight limits if you 
plan to take samples back with you). 
 

We will have VERY LIMITED . . . REPEAT: VERY LIMITED . . .  space for luggage, so 
you should bring clothing and field gear ONLY IN DUFFLE BAGS - NO HARD-SIDED 
LUGGAGE.  See you in Tacna. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

View of Cuajone Pit looking east (ca. 2000) 
 
Cover: Misti Volcano, Arequipa. All photos by Erich U. Petersen 
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SEG Foundation Field Course 
Porphyry Systems of Southern Perú 

16-22 September, 2012 
 
 
Leaders: Dr. William X. Chávez, Jr. Dr. Erich U. Petersen 
 New México School of Mines  University of Utah 
 Socorro, New México, U.S.A. 87801  Salt Lake City, Utah 
 wxchavez@nmt.edu  eupetersen@gmail.com 
 Office: 575-835-5317 Office: 801-581-7238 
 
Date Itinerary                                                                                                 Overnight  
. 
16 September 6:00 PM – Safety and Logistics meeting – Maximo Hotel. Tacna 
Sunday Discuss course content and expectations, course logistics. 
 
 
17 September 7:00AM  - Depart for Toquepala Cu-Mo porphyry system, Toquepala 
Monday Paleocene-age intrusion complex. Discuss structural controls on 
 regional distribution of porphyry systems and Incapuquio Fault System. 
 
 
18 September 07:00AM – Depart for Quellaveco porphyry Cu-Mo property Moquegua 
Tuesday Leached capping examination and discussion of supergene processes 
 
19 September 6:30AM – Depart for Cuajone Cu-Mo porphyry system; discuss Pedernales 
Wednesday geomorphologic development of southern Perú, post-enrichment 
 erosional processes. 
 
 
20 September 7:00AM - Visit  Zafranál porphyry Cu-Mo system.  Arequipa 
Thursday 
 
 
21 September Visita a Don Javier, porphyry Cu-Mo prospect. Arequipa 
Friday Review core from various regions within the Don Javier system; 
 discuss interpretation of alteration assemblages with regard to location 
 within a porphyry environment. 
 
 
22 September Course ends 
Saturday 
 
 
NOTES: 
 
♦ Participants must arrive at the Hotel Maximo in Tacna by 6:00 PM on the 16th of 
September for a safety and logistics meeting. 



 
♦ All participants MUST – REPEAT…MUST - bring hardhat, STEEL-TOE BOOTS, 
reflective vest, gloves, and eye protection. DO NOT plan to obtain these items during the 
course, as there is no time to do so! 
 
♦ All participants MUST bring and wear long pants and long-sleeve shirts for the mine 
visits. 
 
♦ Participants must provide proof of insurance coverage valid in Perú PRIOR to 
participation in the course.  Please bring your insurance card ID with you. 
 
♦ Please bring all prescription medications and your written prescriptions – carry these with 

you, do not place in your checked baggage. If there is any conditions that might affect you 
during the course, please advise SEG prior to the course. 

 
♦ All participants must sign a liability waiver form that will be provided by SEGF prior to 
participation in the course. 
 
♦ Participants will need money for incidental expenses. SEGF provides transportation during the 
course, plus lodging and some breakfasts; most mines provide lunches, but prospects may not 
have facilities to do so. As such, you will need CASH (not credit cards) for your meal and other 
incidental expenses. You may change money at the Lima airport, in the Baggage Claim area, 
where there are two kiosks that offer decent exchange rates. 
 
♦ Participants will need to check on Perú visa requirements well in advance of their travel to 
Peru; for some nationalities, the visa may be obtained on the flight to Perú. 
 
♦ All participants will need to submit their passport information (name, country of issue) to 
SEGF so that this information may be passed along to the mining companies as a part of our 
mine entrance procedures. 
 
♦ The weather in southern Perú during September is generally balmy and warm; nights may be 
cool. Please bring layers of clothing for warm days and cool evenings. 
 
♦ It is recommended that participants bring sun screen/block, as well as a hat or cap for sun 
protection. 
 
♦ Please bring a towel and toiletries for our stays in hosterías / hotels. 
 
♦ Pack Lightly – we have LIMITED SPACE on the bus, so you will need to pack 
appropriately.  Only duffle bags will be allowed on the bus.  If you are staying for the 
conference, you may deposit clothing and other materials in hard luggage at the convention hotel 
(Westin) prior to your departure for Tacna, saving you the hassle of excess baggage. 
 
♦ Students are recommended to purchase a Perú guide or tour book for reference – these guides 
make your travels within Peru easier, have hints about bus connections and restaurants, and 
usually contain vignettes on local history and culture. 
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Fayol Noémie University of Quebec, Montreal  Canada  

Timothy Garrison Gross Colorado School of Mines  U.S.A.  

Adrian Gutierrez University of Texas, El Paso  U.S.A.  

Harold Phillip Hanneman Colorado School of Mines  U.S.A.  
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Minerals Commonly Found in the Oxide Zone of Copper
Deposits

Alunite ........................................................... KAl3(SO4)2(OH)6

Antlerite ......................................................... Cu3SO4(OH)4

Atacamite (paraatacamite, botallackite) ........ Cu2Cl(OH)3

Bonattite......................................................... CuSO4.3H2O

Brochanite...................................................... Cu4SO4(OH)6

Ceruleite......................................................... Cu2Al7(AsO4)4(OH)13.12H2O

Chalcanthite ................................................... CuSO4.5H2O

Chalcosiderite (compare to tourquoise)......... CuFe6(PO4)4(OH)8.4H2O

Chenevixite .................................................... Cu2Fe2(AsO4)2(OH4.H2O

Chrysocolla (mineraloid) ............................... Cu(Fe,Mn)Ox-SiO2-H2O, with
copper content varying from
~20-40 wt % Cu

Copiapite........................................................Fe5(SO4)6(OH)2.20H2O

Coquimbite..................................................... Fe2(SO4)3.9H2O

Goethite.......................................................... a-FeOOH

Jarosite ........................................................... (K,Na)Al3(SO4)2(OH)6

Kröhnkite ...................................................... Na2Cu(SO4)2.2H2O

Levandulite .................................................... NaCaCu5(AsO4)4Cl.5H2O

Libethinite...................................................... Cu2PO4(OH)

Paramelanconite............................................. Cu4O3 (see tenorite (CuO) and
cuprite (Cu2O)

Poitevinite ...................................................... (Cu,Fe,Zn)SO4.H2O

Posnjakite....................................................... Cu4SO4(OH)6.H2O

Pseudomalachite ............................................ Cu5(PO4)2(OH)4

Scorodite ........................................................ FeASO4.2H2O

Turquoise ....................................................... CuAl6(PO4)4(OH)8.4H2O

Voltaite........................................................... K2Fe8Al(SO4)12.18H2O

Wroewolfeite (Langite).................................. Cu4SO4(OH)6.2H2O



Some Common Mineral Formulas

Chlorite .....................................  (Mg,Fe)3(Al,Si)4O10(OH)2.(Mg,Fe)3(OH)6

Biotite........................................  KFe3AlSi3O10(OH)2

Muscovite..................................  KAl3Si3O10(OH)2

Kaolinite....................................  Al2Si2O5(OH)4

Alkali feldspar...........................  (K,Na)AlSi3O8

Plagioclase ...............................  CaAl2Si2O8

Dumortierite..............................  Al7O3(BO3)(SiO4)3

Tourmaline................................  (Na,Ca)(Li,Mg,Al)(Al,Fe,Mn)6(BO3)3

 (Si6O18)(OH)4

Bornite ......................................  Cu5FeS4

Chalcopyrite..............................  CuFeS2

Chalcocite .................................  Cu2S

Covellite....................................  CuS

Cuprite ......................................  Cu2O

Tenorite.....................................  CuO
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AQM Copper Inc., 2011, Zafranal Copper Project Peru. Technical Report December 2010 

Resource Estimate, Document No. 60246-00000-23-002-001, 173 p. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dune field northeast of Majes.  Cusp to cusp distance is 30 meters.  North is up. 



Contacts and other important information 
 
 
Erich U. Petersen 
Department of Geology & Geophysics 
115 S. 1460 East, Room 383 
University of Utah 
Salt Lake City, Utah 84112-0101 
801-581-7238 (Tel) 
801-440-1069 (cell) 
erich.petersen@utah.edu 
 
 
 
Chávez, William, X., Jr. 
Mineral & Environmental Engineering 
Department 
New Mexico School of Mines 
Socorro, New Mexico, U.S.A. 87801 
505-835-5317 (Tel) 
505-835-5252 (FAX) 
wxchavez@nmt.edu 
 
 
 
 
 
 
 

 
Borden R. Putnam, III 
Society of Economic Geologists Foundation 
7811 Shaffer Parkway 
Littleton, CO, U.S.A. 80127 
720-981-7882 (Tel) 
720-981-7874 (FAX) 
bputnam@mionecapital.com 
 
John Thoms 
Society of Economic Geologists Foundation 
7811 Shaffer Parkway 
Littleton, CO, U.S.A. 80127 
720-981-7882 (Tel) 
720-981-7874 (FAX) 
johnthoms@segweb.org 
 
Brian Hoal 
Executive Director, Society of Economic 
Geologists 
7811 Shaffer Parkway 
Littleton, CO, U.S.A. 80127 
720-981-7882 (Tel) 
720-981-7874 (FAX) 
brianhoal@segweb.org 
 

********************************************************************** 
 

At the end of the trip, and as soon as possible, please send a brief e-mail 
to Borden Putnam with a copy to Brian Hoal and John Thoms describing 
your experience on the trip and acknowledging the support of the Society 
of Economic Geologists.  This is very important, as the feedback received 
by SEG is critical for the planning of future field course trips.  You will also 
find that maintaining contact in this manner will greatly benefit your career 
whatever course it may follow.  Your note may be in your native language. 

 




