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 SEARCHING FOR HERITAGE SITES IN PERU

Preserving cultural heritage sites is an impor-
tant  way for communit ies to stay in touch w ith, 
and understand, their history and culture. In 
Trujillo, Peru, Research Associate Professor 
Richard Krahenbuhl and student  Jared Low, on 
behalf of a larger project  team includ ing Asso-
ciate Professor Jeffrey Shragge and Jessica 
Smith, d irector of the Mines? Humanitarian En-
g ineering & Science Graduate Program, per-
formed surveys at  Moche archeological sites as 
part  of preservat ion effort s for irrep laceable 
Peruvian cultural heritage sites. The work is a 
collaborat ion w ith Mines, the Universidad Na-
cional de Trujillo (UNT), and the Denver Mu-
seum of Nature and Science (DMNS). The team 
is surveying a Moche archeological site at  Hua-
cas de Moche, Peru. This site has two temples 
that  hold layers of history for d ifferent  civiliza-
t ions and which served as the urban center of 
the Moche people. The Moche civilizat ion ex-
isted between 1 to 80 0  CE along the northern 
coast  and valleys of Peru, and were known for 
their vibrant  and naturalist ic art  in pot tery and 
metalwork. Today, there is a d irt  road and small 
canal in the area, which when built , dest royed, 
and now  are erod ing, the western half of one 
of the temples. Addit ionally, the local commu-
nit y is encroaching into the space as the site 
does not  have an off icial heritage site designa-

t ion. The object ive of these collaborat ive 
archaeo-geophysical invest igat ions is to help 
preserve these cultural heritage sites, which 
are st ruggling in the face of urban and agricul-
tural expansion, so people do not  lose the abil-
it y to learn about  this civilizat ion. 
     There were several goals during the init ial 
f ield  campaign. The f irst  was to build  a long-
term internat ional collaborat ion between the 
three inst itut ions (Mines, UNT, DMNS). The sec-
ond was to share state-of-the-art  technologies 
w ith UNT facult y and students for archaeologi-
cal invest igat ions through the use of presenta-
t ions and hands-on experience w ith the inst ru-
ments in the f ield . The f inal goal was for the 
Mines team and UNT students to evaluate and 
ident ify the best  combinat ion of geophysical 
inst ruments/ frequencies for the work. The 
team implemented a combinat ion of drone 
photogrammet ry, magnet ic, elect romagnet ic, 
and ground-penet rat ing-radar surveys over a 
subsect ion of the two sites to ident ify buried 
archaeolog ical features. These geophysical in-
st ruments and technology can be used to pro-
vide images of the subsurface to locate key 
build ings and features. Know ing the locat ions 
of important  features allows for potent ial re-
covery and understand ing of the heritage site. 
Ident ifying the best  combinat ion of inst ru-
ments and frequencies w ill guide expanded 
follow-up surveys in the future.  ?  Cullen Young 

Jared Low is working with UNSA student Merianth Verástegui Marín to gather 
frequency-domain electromagnetic data at the Huacas de Moche archaeological 
site in Trujillo, Peru.  Specifically, data are being collected above an extensive 
Moche residential center between the temple Huaca de la Luna and the ancient 
palace known as Huaca del Sol, the two major pyramids at the site.  In the 
background of the photo are Cerro Blanco (the mountain) and the temple Huaca 
de la Luna. (Photo: Richard Krahenbuhl)
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Dear Mines Geophysics Community,

I am cont inually inspired and excited by all t he amazing act ivit ies 
happening in our Department . I hope you enjoy the Fall 20 22 
newslet ter where we highlight  some of the science Mines 
Geophysics does and how  we are reaching mult ip le audiences 
through d ifferent  t ypes of service. Just  like our science, our 
service has breadth ranging from support ing the creat ivit y of 
small student  groups on campus to help ing address some of 
society?s grand challenges like f ind ing reliab le sources of freshwater. 

W hile spanning a w ide range of top ics, our internal and external service act ivit ies have a 
few  common threads. First , our student  engagement  in out reach and service is 
second-to-none, and in many cases, students are leading the init iat ives, such as w ith 
projects in the GeoMaker space and w ith the Society of Student  Geophysicists?s t rail 
cleaning along our wonderful Clear Creek. Second, we have grow ing interest  in t raining 
members of the communit ies w ith w hom we work, so they have the skills they need 
moving forward. This is most  evident  in the Department?s act ivit ies in Peru, Benin, and 
Cameroon where we are working w ith local community members and universit ies to help 
provide the technology, skills, and know ledge needed to manage freshwater resources, 
mit igate landslide hazards, and characterize heritage sites. Third, we have a grow ing 
culture of cont inuous improvement  w here we are consciously review ing our act ivit ies and 
assessing how  we can improve our cont ribut ions to society through our technical 
expert ise, our community support , and our desire to help others. 

We also have two new  members of the Department , w ho are already cont ribut ing to our 
success and grow th. Lynn Lundebrek joined us as department  manager in summer 20 22 
and has hit  the ground full sprint . She helped us kick off the fall semester through 
organizing our presence at  SEG/ IMAGE, welcoming our new  graduate students, and 
coord inat ing recruit ing and welcome back events. Bia Villas Boas joins us as an assistant  
professor, bring ing physical oceanography to our Department  and expanding our 
grow ing data science act ivit ies. Bia?s impact  is already being not iced w ith novel f ield  
programs to assess the interact ions between ocean currents, temperature, and the 
atmosphere. In the spring, Bia w ill bring her passion for data science and student  
engagement  together when she begins teaching Geophysical Data Analysis. 

I hope you enjoy reading the details of the fall newslet ter and learning about  our recent  
act ivit ies. A lso, I?d like to remind you that  Geophysics is turning 10 0  in 20 26 and we are 
having monthly GP@10 0  events to celebrate this monumental b irthday for the world?s 
f irst  Geophysics Department . I hope to see you at  some of the events and at  our b ig 
celebrat ion in 20 26!

-Brandon



Welcome to the Department

Lynn Lundebrek

The Department  is happy to welcome Lynn Lundebrek, the new  
department  manager. Lynn is from Minnesota and received her 
Bachelor's Degree in Communicat ions from Concord ia College. She is 
current ly working on a Master's Degree in Organizat ional Leadership 
from Colorado State Universit y. Lynn has previously worked for the 
United Way and spent  over four years as a regist rar advisor in the 
Mines? regist rar off ice before joining the geophysics team. She is most  
excited to ?help the Department  achieve it s st rategic goals? and loves 
meet ing and learning about  each student , facult y, and staff member. 
Lynn is thankful for all of the warm welcomes from everyone in the 
geophysics community.                                                       ?  Chloe Locke
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Postcard from Michelle

Greetings from South Alabama!

We have made a successful ( I think) transition to the 
coastal South.The food is outstanding, the people 
warm and welcoming, and the beaches unrivaled, at 
least in the contiguous US. Alabama is different from 
Colorado, but it does seem to be a special place.
As you can guess, I do not miss the bunches of email, 
but I miss my Geophysics family very much. I think of 
you every day and hope that you are well and 
happy? and staying warm, which is not a problem, 
here.

May our paths cross again soon,

Michelle
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6    GEOPHYSICS.MINES.EDU

GEOPHYSICS: MAKING AN 
IMPACT ON THE WORLD
The Department is actively expanding and engaged in a wide range of 
research, education, and project-based activit ies to benefit our local 
and global communities. This issue we explore our role in the broader 
community and the impact that our Department has around the world. 

These stories focus on commitment to society and the posit ive 
impacts that we are working to achieve.   

s the volume of geophysics-applicable 
challenges has increased in recent  years, hu-
manitarian out reach projects have become a 
larger focus for the Department . Two interna-
t ional projects that  highlight  these effort s in-
clude a Geoscient ists W ithout  Borders project  
in Cotonou, Benin, and a project  in Majes, Peru. 
Associate Professor Jeffrey 
Shragge, Research Associate 
Professor Richard Krahenbuhl 
and students Bailey Mullet t , 
Wyat t  Lindsey, Bret t  Bern-
stein, and Cullen Young are 
involved in the Cotonou, 
Benin project , which uses 
low-cost  geophysical equip-
ment  to perform surveys w ith 
local universit y students. In 
Majes, Peru, several Mines 
project  teams have performed surveys w ith a 
local universit y to bet ter understand the cause 
of ongoing landslides in the area. 
     For the Benin project , a team of researchers 
from the Department  are working to design 
and const ruct  low-cost , open-source geophysi-
cal equipment  for use in hydrogeological stud-
ies. In the summer of 20 19, Mines geophysics 
students and facult y worked w ith hydrology 
master?s students at  the Universit y of Abomey-
Calavi, and in December 20 22, the team w ill re-
turn to Benin in order to expand collaborat ions 
w ith mult ip le stakeholders. The project  team 
aims to build  low-cost  equipment  that  could be 
used in parallel w ith commercial-grade geo-

physical equipment  during a f ield-camp-style 
campaign to characterize the subsurface. The 
project  kicked off w ith students and facult y 
from the Department  sharing low-cost  equip-
ment  designs and best  pract ices for acquiring 
the necessary components to const ruct  the 
tools.  Follow ing the equipment  fabricat ion 

workshop, act ive-source seis-
mic and resist iv it y lines were 
deployed in an area of Benin 
where potent ial future wells 
could be drilled for freshwa-
ter ext ract ion. A fter data ac-
quisit ion, team members in-
t roduced open-source pro-
gramming packages and pro-
cessing techniques that  could 
be used to interpret  the ac-
quired data. The built  inst ru-

ments w ill remain in Benin for future surveys. 
In Majes, Peru, a collaborat ion w ith the Univer-
sidad Nacional de San Agust in de Arequipa 
(UNSA) funded by UNSA through the Mines 
Center for Mining Sustainabilit y, is part  of a 
f ive-year partnership. Phase I focused on es-
tablishing relat ionships w ith the universit y and 
performing init ial surveys. Phase II ?  now  un-
derway ?  focuses on using addit ional geo-
physical survey methods and improving exist -
ing surveys to provide a bet ter understanding 
of the area. Since 20 0 5, an ongoing landslide 
has impacted a farming region and vital high-
way systems that  provide food and resources 
to the second largest  cit y in Peru. A  major goal 

A



Mines Geophysics Newslet ter 7

Dr. Shragge and UNSA seismic crew in Majes Peru.  The controlled seismic 
source (accelerated weight drop) was taken by Peruvian customs, so the 
team improvised with a tractor and large boulder for the source. Inset: 
Looking over seismic data. (Photos: Richard Krahenbuhl)  2

of the Phase II collaborat ion is to help UNSA 
build  sustainable long-term research capacit y 
through t raining using state-of-the-art  geo-
physical inst rumentat ion. This is done while ac-
t ively applying these skills in the f ield  to under-
stand anthropogenically induced landslide haz-
ards at  the Majes agricultural community. 
During Phase I, the init ial project  visit  in 20 19, 
the Mines team worked w ith UNSA to perform 
seismic refract ion, ground penet rat ing radar 
(GPR), t ime-domain elect romagnet ics (TDEM), 
and d irect -current  (DC) resist iv it y surveys. In 
coord inat ion w ith local farmers, the group ac-
quired data to update geologic models and 
const rain the local water tab le. This led to a 
bet ter understanding of the landslides that  
were dest roying local infrast ructure. During 
Phase II, t hree Mines teams t raveled to Majes 
from November 20 21 through Summer 20 22, 
w ith the common goal of t raining the UNSA 
facult y and students how  to use the technol-
ogy in the f ield  and follow ing up w ith data pro-
cessing and interpretat ion. The f irst  team of 
Research Associate Professor Richard Krahen-
buhl and alumnus Hanna Flamme taught  about  

DC resist ivit y and Frequency-Domain Elect ro-
magnet ics (FEM). Next  to go was Professor 
Yaoguo Li, who taught  how  to use deep-
sensing t ime-domain elect romagnet ics (TEM) 
inst ruments to gather data in areas w ith and 
w ithout  agricultural development . This kind of 
work can determine if  irrigat ion may have con-
t ributed to the landslides. The third team of 
Associate Professor Jeffrey Shragge and alum-
nus Gavin W ilson t rained the UNSA students to 
use new  seismic acquisit ion inst ruments while 
acquiring a series of seismic profile data col-
lected at  two sites. The seismic surveys were 
conducted at  the f irst  team?s DC resist ivit y sur-
vey locat ion near the act ive landslide and the 
second locat ion is near a potent ial landslide 
concern. Further processing must  be done to 
make conclusions on the cause of the land-
slides. However, the collaborat ion between 
UNSA facult y and students and the Depart -
ment?s facult y and students on how  to use 
geophysical inst rumentat ion and perform f ield  
surveys is a mutual commitment  to humanitar-
ian projects that  benefit  communit ies around 
the world.                                  ?  Cullen Young



W ater scarcit y and se-

curit y are top issues for 
many count ries in the 
face of a changing cli-
mate. Dr. Manika Prasad, 
geophysics professor 

and d irector of the Mines 
Carbon Capture, Ut iliza-

t ion and Storage  (CCUS)  
Innovat ion Center and co-

d irector of the Center for Rock and Fluid Mult i-
physics, has been tackling one aspect  of these 
issues through her involvement  in a water re-
covery mission in Cameroon.  
      Cameroon is facing an increasingly worri-
some water supply issue. Western A frica is 
heavily dependent  on seasonal precip itat ion 
for it s water and there is less falling each year. 
Accord ing to a report  pub lished in the Ameri-
can Journal of Climate Change1, t he mean 
monthly rainfall in Cameroon has been de-

creasing at  a rate of 2.2% per decade since 
1960 . During the drier months, shallow  aquifers 
are the primary water source for Camerooni-
ans. As these aquifers receive less runoff and 
their water levels decrease, the wells approach 
a layer of brackish water that  is not  safe for 
consumpt ion. 

     

Dr. Prasad collaborated w ith her colleague 
from Fort  Hays State Universit y Dr. Hendret ta 
A li on a grant  funded by the Society of Explo-
rat ion Geophysicists' Geoscient ists w ithout  
Borders to locate an alternat ive, deep aquifer 
water sources that  could provide potable wa-
ter for the surrounding towns. Their research 
group involved off icials from the town govern-
ment , local hydrologists, universit y students 
and staff from Cameroon, an American gradu-
ate student , and anyone else interested in 
help ing w ith f ield  work. 
      "We formed a team w ith the students as 
well as the hydrologists from the local area and 
anyone who wanted to help, so we had a lot  of 
people help ing," Dr. Prasad explained. "It  was 
actually a lot  of fun because people would vol-
unteer for f ield  work and say, 'Okay tell me 
what  we're doing." 
      To carry out  this research, the team ut ilized 
an elect rical resist ivit y survey w ith the Syscal 
Pro mult ielect rode system. Elect rical resist ivit y 
measurements are part icularly useful for water 
locat ion and allow  for comparat ively inexpen-
sive data acquisit ion and processing. Such a 
project  design is affordable and at tainable for 
many communit ies throughout  the world. The 
result s, handed over to the local government  in 
20 22, ident if ied numerous potent ial new  
drilling sites. 
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LOCATING WATER IN CAMEROON

                      Image: MSClaudiu 
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Left: Running a line to conduct electrical resistivity 
measurements which are particularly useful for 
water location and allow for comparitively 
inexpensive data acquisition and processing. 

We formed a team with the students 
as well as the hydrologists from the 
local area and anyone who wanted to 
help, so we had a lot of people 
helping.

                        ? Dr. Manika Prasad



Aside from locat ing wa-
ter sources, an impor-
tant  part  of the work in-
volved collaborat ing 
w ith a group of enthusi-
ast ic researchers. Dr. 
Prasad was inspired by 
the unique, d iverse 
backgrounds w ithin the 
research group and cap-
italized on the opportu-
nit y to encourage the 
team members to 
lessen the perceived 
gap between geoscien-
t ist s across the world.
      "Part  of the project  
goals were to make sure 
that  students are talking 
to each other and that  
there is no myth about  
being in one p lace ver-

sus another," Dr. Prasad said. "Our role (as fac-
ult y)  was to also provide the impetus to facili-
tate everyone communicat ing, and that  I 
think, was a major accomplishment ." 
      She added on the importance of how  low-
cost  projects can have b ig impacts, "Often-
t imes we think science has to be together 
w ith b ig money, but  it  doesn't  have to be. 
There are so many things we can do w ith 
small money, small resources. It 's amazing 
how  much you can do, we want  to cont inue."
                                            ?  Nicholas Dorogy 

1Mbog, S., B. Bot , O. Sosso, L. Nsobih, and D. 
Bitondo, 20 20 ,  Assessment  of Rainfall Variat ions in 
South Region, Cameroon: American Journal of Cli-
mate Change, 9 , 410 -422. 
doi:10 .4236/ ajcc.20 20 .940 26. 
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Yaounde university students and volunteers planning 
survey design at a site. (Photo: Manika Prasad)

Clear water from a 
source near the sur-
vey that dries up af-
ter the rainy season. 
We had to climb 
down a slippery 
slope of ca. 10  m. 
(Photo: Manika 
Prasad)

https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.4236%2Fajcc.2020.94026&data=05%7C01%7Cnvance%40mines.edu%7C51763a89318140b3007808dac67392be%7C997209e009b346239a4d76afa44a675c%7C0%7C0%7C638040496924605941%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=Xe7SjABzCn2NG0rNuej57y7531nH%2BUa1o4ASk8nHgBM%3D&reserved=0


INSTALLING SENSORS IN MINES

     Last  spring, a team of researchers led by 

Dr. Eileen Mart in?(Mines) and John Hole (Vir-
g inia Tech) deployed a massive, high-
resolut ion vibrat ion sensing network through-
out  a longwall coal mine in Virg inia.  
     The longwall m ining process is designed to 
include small, cont rolled rock collapse events 
as coal is removed. This new  seismic sensing 
network ran for over six weeks and has already 
g iven researchers an unprecedented g limpse 
into small seismic events inherent  to the min-
ing process. These insights have been learned 
by acquiring dense seismic array informat ion 
about  events very close to where they occur.?
Improved catalogs of mine seismicit y may ex-
pand our understand ing of mine geology and 
provide informat ion to help engineers reduce 
risk in their p lanning. ? 
     This new  sensing network uses a technol-
ogy known as d ist ributed acoust ic sensing 
(DAS) to repurpose f iber opt ic cables as seis-
mometers. Previous at tempts to adopt  seismic 
monitoring underground have often encoun-
tered challenges w ith maintaining high accu-
racy t im ing synchronizat ion between the sen-
sors. Moreover, issues w ith the permissib ilit y of 
elect ronic components in many areas of the 
mine hamper research. DAS overcomes these 
d if f icult ies by immediately collect ing seismic 

data from many virtual sensors along the f iber 
simultaneously and by using elect ronic com-
ponents only at  a single above-ground locat ion 
that  can be safely used to monitor act ivit y 
throughout  the mine.  
     The network was able to detect  numerous 
small seismic events which the team is now  us-
ing to understand the added value of the un-
derground monitoring system.  Researchers 
collected 33 terabytes of data while mining 
operat ions were occurring. Thus, this team is 
also creat ing a new  software suite to help in-
terpret  this massive amount  of data. ?
    In addit ion to collaborators at  Virg inia Tech 
and Oak Ridge Nat ional Laboratory, Mines 
graduate students Derrick Chambers (Geo-
physics (GP) and Gabe Walton (GGE). This re-
search was carried out  through the Center for 
Advanced Subsurface Earth Resource Models 
(CASERM) w ith addit ional funding provided by 
the Nat ional Inst itute for Occupat ional Safety 
& Health and addit ional materials provided by 
collaborators at  Oak Ridge Nat ional Labora-
tory. For more informat ion about  CASERM, 
p lease visit  https:/ / caserm.mines.edu
                                                     ? Eileen Martin 
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of mine geology and 

provide informat ion to 
help engineers reduce risk 

in their p lanning.
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Dr. Eileen Mart in and Dr. Ge Jin, in conjunc-
t ion w ith several outside collaborators, are 
developing open-source software for f iber-
opt ic sensing. This project , known as the 
Dist ributed Acoust ic Sensing Data Analysis 
Ecosystem (DASDAE), w ill facilit ate interop-
erabilit y between various data formats, pro-
vide reference implementat ions of process-

ing and visualizat ion rout ines, and eventu-
ally, provide domain-specif ic applicat ions 
for areas such as urban geophysics. To f ind 
out  more, visit  DASDAE?s GitHub page: 
ht tps:// g ithub.com/ dasdae or DASCore?s 
( the foundat ional library of DASDAE) docu-
mentat ion page: ht tps:// dascore.org.            
                                         ? Derrick Chambers

RESEARCHERS DEVELOP OPEN-SOURCE SOFTWARE 

Seunghoo Kim is a senior majoring in Geophysical 
Engineering.  Under the mentorship of Dr. Eileen Mart in, 
she is working on a project  to develop a compression 
method for d ist ributed acoust ic sensing (DAS) data that  
can minimize informat ion loss and avoid aliasing. Kim 
says that  the DAS data collect ion is part icularly large 
and can easily require a terabyte of storage space every 
day. Thus, making DAS data accessib le to researchers is 
very challenging. She intends to develop a compression 
method that  overcomes these storage challenges. An 
advance in this area of research has the potent ial to 
open the door for many researchers to study DAS data 
and to explore novel ways to use this technology.

Seunghoo Kim

SPOTLIGHT ON UNDERGRADUATE RESEARCHERS

Ray Lowenstein is an undergraduate researcher who 
completed his Bachelor's Degree in Natural 
Resources from the Universit y of Florida in 20 16. He is 
current ly taking a few  courses at  Mines before 
enrolling in graduate school in January. He works 
under the mentorship of Dr. Yaoguo Li and Dr. Mengli 
Zhang. Together, they are working on using ergodic 
sampling as a method of invert ing gravit y 
gradiomet ry data. Ergodic sampling has the potent ial 
to acquire more informat ion using the same number 
of samples while also being ext remely cost  and t ime 
eff icient . They are exploring this method by 
examining the qualit ies of densit y cont rast  models  
which they obtain from invert ing synthet ic gravit y 
gradient  data and sample on various grids such as 
ergodic processes w ith d if ferent  numbers of samples.
                                                                 ? Chloe Locke 

Research Briefs
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Ray Lowenst ein



Faculty Conversation

Dr. Bia Villas Bôas is 
a new  facult y mem-
ber in the Depart -
ment . She is a physi-
cal ocean-ographer 
who focuses her 
studies on the inter-
act ion between the 
oceans and the at -
mosphere. Before 
coming to Mines, Dr. 
Villas Bôas received 
a BS in Physics from 
the Federal Univer-
sit y of Rio Grande do 

Norte, her MS in Oceanography from the Uni-
versit y of São Paulo, and a PhD in Oceanogra-
phy from the Universit y of California-San Diego. 
She was a post -doctoral scholar at  Caltech. 
 
Q: W hat  is your new  posit ion here at  Mines 
and what  does it  entail? 
A : I am an assistant  professor of Geophysics. 
Being a professor on the tenure t rack line en-
tails three main components which are teach-
ing, research, and service. This year I am going 
to be teaching Geophysical Data Analysis and 
then next  year I w ill be teaching a new  class, 
Physical Oceanography. W ithin the research 
component  I am also going to be advising stu-
dents on both the undergraduate and graduate 
level, as well as p icking up my research pro-
gram here. Service entails both universit y ser-
vice (e.g., serving on commit tees) and commu-
nit y service like serving on panels. 
 
Q: W hat  are you most  excited  about , coming 
to t he Golden area? 
A : I grew  up by the beach, and I never lived far 
from the ocean, so this is a b it  of a change. I re-
ally like how  close to nature we are here. It 's re-
ally easy to go out  on a hike or go for a b ike 
ride. This is also my f irst  t ime living somewhere 
where there are proper seasons. I am fascinated 
by the change of the landscape as we go 
through fall/ w inter. and that  side of nature. I 
also like the size of Golden ?  I am not  a b ig cit y 
person. 
 
Q: W hat  is your favorite t hing  about  t he Mines 
geophysics communit y? How  does it  d if fer 
f rom other schools you have at tended or 

Dr. Bia Vil las Bôas
worked at  in t he past? 
A : W hat  I really love about  geophysics at  
Mines is the current  d iversit y of people w ith 
d ifferent  research backgrounds. This d iversit y 
is somewhat  new ; it  was not  really like that  a 
couple years ago so I am excited about  joining 
the Department  in a t ime of b ig changes. I 
come from an inst itut ion that  was primarily fo-
cused on oceanography, so everyone around 
me was sort  of doing similar things, but  com-
ing to Mines geophysics is exposing me to 
topics and research areas that  I never really 
thought  about  before. 
 
Q: How  d id  you go f rom a physics major to  
d iscovering  a passion for oceanography? 
A : I always liked math and physics and what  I 
knew  since I was a kid is that  I wanted to be a 
scient ist . I decided to major in physics because 
that  would g ive me a lot  of opt ions on what  to 
do as a scient ist , but  I was orig inally going to 
focus on ast rophysics. It  wasn't  unt il my senior 
year that  I found out  that  you could actually 
use math and physics to study the oceans. 
That  was an instant  hit  for me because I grew  
up by the ocean and had always loved being in 
the water, but  everything I knew  about  ocean 
sciences was always related to b iology (which 
I wasn't  a b ig fan of ) . W hen I d iscovered that  I 
could use physics to study the ocean and the 
atmosphere it  really fascinated me, and I de-
cided to go to grad school in physical 
oceanography. 
 
Q: W hat  are your specif ic interest s in t he 
f ields of  geophysics and oceanography? 
A : I don't  really have a background in geo-
physics, but  as far as oceanography goes, I am 
most ly interested in how  the ocean interacts 
w ith the atmosphere. The ocean is constant ly 
exchanging informat ion w ith the atmosphere 
in the form of f luxes of heat  and momentum. I 
am interested in how  small-scale processes at  
the air-sea interface can impact  climate and 
weather ?  even in p laces far away from the 

ocean, such as Colorado. A  lot  of the work that  
I do involves observat ions from remote sens-
ing p lat forms and analysis  of large datasets, 
which overlaps w ith the interests of some of 
the other facult y here in the Department  and 
at  Mines in general.  
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Q: A f ter st udying  and liv ing  in mult ip le coun-
t ries, how  do t he app licat ions of  t hese sci-
ences d if fer in other part s of  t he world? 
A : I think we are fortunate to live in a t ime 
where the Internet  allows us to collaborate w ith 
people all over the world and use observat ions 
from inst ruments that  are all over. I believe the 
potent ial for us to do work that  goes beyond 
local in terms of impact  has really grown. That  
said, I've always t ried to have at  least  one pro-
ject  focusing on understanding what  is going 
on w ith weather and climate at  a local level. 
During my masters, in Brazil, I d id  work focus-
ing on the South A t lant ic. W hen I moved to San 
Diego, my focus shifted to processes in the Cal-
ifornia current  region. Now  that  I live in a land-
locked state, I haven?t  really decided what  I am 
going to focus on, but  I am really looking for-
ward to cont ribut ing to educat ion and aware-
ness around the role of the ocean in climate, 
which most  people in Colorado are removed 
from. 
 
Q: W hat  are some research pro ject s you have 
worked? W hat  made t hem important  to  you? 
A : The thing I like the most  about  science is 
how  individuals can work on something very 
teeny t iny that  does not  seem like it  w ill make a 
d if ference, but  when it  is all put  together, you 
can actually do something w ith a b ig impact . A  
lot  of my career has been related to projects 
that  happen at  NASA, which are largely mission 
driven. One of the most  reward ing projects that  
I?ve worked on (and st ill do) is related to the 
Surface Water and Ocean Topography (SWOT) 
satellite mission.  SWOT w ill t ransform our 
know ledge of the ocean, rivers, and lakes, and it  
w ill bring together the oceanography and hy-
drology communit ies. I have been a part  of the 
SWOT science team since my f irst  year of grad 
school, together w ith a large group of scient ists 
and engineers all working on very specif ic 
problems. Next  month SWOT w ill be launched 
into space, and I'm excited to see the d iscover-
ies that  w ill come from so many years of work.

Q: W hat  research pro ject s are you working  
on? 
A : One of the two main projects that  I am work-
ing on is NASA's Sub Mesoscale Ocean Dynam-
ics and Vert ical Transport  Experiment  (S-
MODE). S-MODE is collect ing an unprece-
dented number of observat ions to bet ter un-
derstand the role of small-scale ocean 
processes in climate.  My research group w ill 
use observat ion from S-MODE to explore how  

ocean surface waves interact  w ith small-scale 
currents. I'm also part  of a small group of sci-
ent ists who are develoing a mission concept  
for a satellite that  is going to measure ocean 
currents and w inds simultaneously, called 
ODYSEA. Our proposal w ill compete w ith 
many other satellite ideas, but  if  funded, I ex-
pect  to be working on this project  for several 
years.
 
Q: How  do you t hink geophysical and 
oceanography research benef it  t he world  
communit y? 
A : There are several steps to go from basic 
science to applicat ions, and my work focuses 
mostely on basic research. That  said, one of 
the b iggest  challenges that  humans are facing 
is climate change, so any effort  that  we can 
muster to f ight  that  w ill benefit  society.  The 
research that  I and other colleagues at  Mines 
are doing focuses on bet ter understanding 
the past , present , and future of the Earth's cli-
mate. Geophysical research as a whole can 
help us f ind solut ions to mit igate and adapt  
to such challenges.  
 
Q: W hat  world  issues do you t hink geophys-
ical research can be used to help  so lve in t he 
future? 
A : Hands down climate change, in my opinion. 
That  encompasses a lot  of top ics in Earth sci-
ences, such as oceanography, g laciology, and 
hydrology, for example. There is a need for us, 
as a society, to shift  away from using fossil fu-
els as our main source of energy. I believe that  
Mines is in a unique posit ion to cont ribute to 
this challenge g iven it s focus on ent repre-
neurship and interd iscip linarit y.                                             
                                                   ?  Chloe Locke 
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Over the summer, graduate students typically participate in a variety of 
experiences. Here, students share their adventures in internships, work, and travel.  

GRAD STUDENTS LEARN AND SERVE 
THROUGH SUMMER EXPERIENCES

DAVID HERMAN

David 
was a 
teaching 
assistant  
for the 
under-
graduate 
Field 
Camp 
held in 
Steam-
boat  
Springs. 
A fter 

Field Camp, he enjoyed a 
cruise to A laska w ith his fam-
ily to see beaut iful w ild life and 
fantast ic g laciers.? A t  the end 
of the summer, David donated 
peripheral b lood stem cells 
for a leukemia pat ient  follow-
ing a long process of test ing 
and screening.

DERRICK CHAMBERS 

Derrick spent  the summer col-
lect ing Dist ributed Acoust ic 
Sensing (DAS) data in a coal 
mine in the Western United 
States. Derrick recorded sev-
eral rockbursts w ith a new  
type of DAS-based seismoa-
coust ic array. He hopes to de-
velop the monitoring concept  
into a viable st rategy for un-

derground mines and learn 
more about  rockburst  source 
physics from the record ings.?

AHMAD TOUREI 

Ahmad worked w ith Dr. Eileen 
Mart in in the northern slope 
of A laska doing f ieldwork on 
DAS permafrost  monitoring. 
They worked in the northern-
most  part  of the United 

States, Utq iagvik, A laska to 
study geophysical and geo-
mechanical propert ies of de-
grading permafrost  in the 
Arct ic. The duo had init ially 
deployed 2 km of f iber opt ic 
cable and started collect ing 
DAS and DTS data in the 
Summer of 20 21. In 20 22, they 
spliced the cable (because it  
had been chewed by a lem-
ming) and ran a mult ichannel 
analysis of surface waves sur-
vey in eight  d ifferent  locat ions 
in d isturbed and undisturbed 
permafrost  regions. Their re-
search is crit ical to help us un-
derstand and forecast  per-

mafrost  changes in the Arct ic.

YANHUA LIU  

Yanhua interned w ith Shell 
where she worked on ad-
dressing source non-
repeatabilit y prob lems in 4D, 
t ime-lapse full-waveform in-
version (FW I). She and her 
colleagues proposed a novel 
method to mit igate the 
source non-repeatabilit y 
prob lem in double-d if ference 
4D FW I. The tests on both 2D 
and 3D models demonst rate 
the potent ial of the proposed 
method for reducing the inf lu-
ence of the error in the source 
wavelets in 4D FW I. 

HANNAH VERBONCOEUR 

Hannah started the summer 
by receiving her W ilderness 
First  Responder Cert if icat ion 
to prepare her for research in 
remote, icy locat ions. She 

then t raveled to McCarthy, 
A laska for the Internat ional 
Graduate Summer School in 
Glaciology where she took 
classes on quant itat ive g la-
ciology, completed a short  re-
search project  studying the 
nearby Kennicot t  Glacier, and 
explored the area w ith 27 

Student News

14    GEOPHYSICS.MINES.EDU



other graduate students.  
Hannah also t raveled to 
Tromsø, Norway to part icipate 
in the Scient if ic Commit tee on 
Antarct ic Research's RINGS 
Workshop tackling the issue 
of large gaps in Antarct ic 
datasets. She then t raveled to 
Juneau, A laska where she 
taught  undergraduate 
through postdoctoral level 
students about  g laciology, sea 
level rise, part icipat ing w ith 
local communit ies, and com-
municat ing science to the 
public.

JAMES CARMICHAEL 

James interned as a subsur-
face engineer w ith Enstor, Inc. 
in Houston, where he modeled 
subsurface storage facilit ies 
(previously depleted conven-

t ional sandstone f ields) w ithin 
the Black Warrior Basin. His 
models relied on daily sam-
pling of inject ion/ w ithdrawal 
rate, hydrocarbon product ion 
and downhole pressure infor-
mat ion. Addit ionally, James 
assessed an internal study on 
induced seismicit y at  an un-
derground storage facilit y. To 
w rap up his summer, James 
took a quick hop to Paris, 
France, then on to Brussels, 
Belg ium, and f inally Amster-
dam, Netherlands. Once back 
in Colorado, he moved from 
Boulder to Denver!

IGA PAW ELEC 

Iga interned w ith Chevron in 
the Computat ional Reservoir 
Geophysics Department  
working on a project  in mult i-
physics anomaly detect ion us-
ing f iber opt ic data. Her work 
took advantage of cont inu-
ously recorded                    

st rain, st rain rate, and temper-
ature informat ion to uncover 
any unusual happenings in a 
product ion well. A  fun part  of 
her summer was the regular 
p ing pong games w ith fellow  
interns and coworkers that  
culminated in a p ing-pong 
tournament  (A lum Ivan Lim 
Chen Ning and Iga repre-
sented Mines!) . Interns also 
part icipated in volunteer and 
out reach opportunit ies. Iga 
assisted in a baseball-themed 
return to school event  where 
she was also able to meet  the 
Houston Ast ros' mascot , Or-
b it . 

MAUREEN JAMES 

Maureen had a fellowship w ith 
the Colorado State Senate in 
which she developed policies 
to advance Carbon Capture, 
Ut ilizat ion and Sequest rat ion 
(CCUS) and environmental 
just ice. She had interact ions 

w ith the major stakeholders 
to d iscuss the impact  of shut -
t ing down mines in the area 
and how  it  would affect  the 
community residents.  She in-
teracted w ith Governor Jared 
Polis, Senator Chris Hansen, 
Senator Bob Rankin, Depart -
met  of Natural Resources off i-
cial Dan Gibbs and other top 
government  personnel. Her 
work has been used by the 
Colorado CCUS taskforce. She 
also cont inues to work, in 
conjunct ion w ith her advisor 
Dr. Manika Prasad, to modify 
exist ing CCUS policies and 
design new  procedures for 
the state. Maureen was also a 
teaching assistant  for the cli-
mate change and sustainabil-
it y course and created step-
by-step inst ruct ions on how  
to create models from climate 
data. 

MARIHELEN HELD

Marihelen worked w ith Oxy 
in Woodlands, TX. For her 
summer project , she used 
Red, Green, and Blue 
(RGBs) spect ral decomposi-
t ion, envelope methods and 
machine learning for fault  
ident if icat ion in the Garden 
Banks prot ract ion area lo-
cated in the Gulf of Mexico.
            Cont inued on page 17
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The Society of Geophysics 
Graduate Students (SGGS) is 
a group of students that  rep-
resent  the geophysics gradu-
ate student  body. We orga-
nize social events to help stu-
dents get  out  of the off ice 
and interact  w ith one another 
in a st ress-free environment  in 
which work does not  have to 
be the f irst  thing on one?s 
mind.  
Our organizat ion also repre-
sents the Department  in the 
Graduate Student  Govern-
ment  (GSG). A  representat ive 
from SGGS at tends the b i-
weekly GSG meet ings and 
serves as the main interface 
between the Department  and 
the student  government  orga-
nizat ion. This ensures that  the 

students from the Depart -
ment  can voice their op inions 
and inf luence the vote on top-
ics important  to them, their 
fellow  graduate students, and 
the school. 

 

Grad students should be on-
the lookout  for announce-
ments regarding future act ivi-
t ies. In November, we hope to 
hold an evening bow ling 

night , where students can get  
together in an off-campus 
set t ing, socialize, and release 
some st ress. We are also p lan-
ning a game night  where we 
w ill gather on campus and en-
joy d inner w ith various board 
and video games; the perfect  
t ime to prove to your col-
leagues that  you actually are 
bet ter than them at  Mario 
Kart ! There are also a few  re-
curring events in the works 
such as weekly t rivia teams at  
Woody?s and Golden Cit y 
Brewery social hours. Further 
excit ing events are in the 
works for the remainder of 
this semester and beyond. We 
hope to see students involved 
and joining us in some fun!
                     ?  Brett Bernstein 

SOCIETY OF GEOPHYSICS GRADUATE STUDENTS

Student Organizations

The Ken Larner GeoMaker 
Space located in the Green 
Center is going to be home to 
a brand new  geoscience-
oriented club in late 20 22. Dr. 
Jeffrey Shragge is start ing the 
GeoMaker club to primarily 
focus on developing open-
source geoscience software 
and inst rumentat ion for a 
broad spect rum of applica-
t ions. The club w ill be open to 
students at  all levels inter-
ested in observing the Earth. 
A ll Earth science groups and 
projects w ill benefit  from this 
unique space and the accom-
panying resources specif ically 
dedicated to designing and 

test ing technology for envi-
ronmental and geophysical 
characterizat ion and monitor-
ing. The club w ill have access 
to several t ypes of geophysi-
cal equipment  including sol-
dering stat ions, a circuit  
board printer and mill, a 3D 
print ing stat ion, subsurface 
water test ing area, a micro-
computer and sensor break-
out  board library, a collect ion 
of basic elect rical compo-
nents, and full sets of tools 
and hardware.  
A lthough the makerspace is 
less than a year old, several 
student -led projects have al-
ready been developed. Larger 

projects include a low-cost  
frequency domain elect ro-
magnet ics conduct ivit y meter, 
a low-cost  d irect -current  re-
sist ivit y system, a low-cost  
three-channel seismometer 
nodes, a remote-cont rolled 
magnetometer vehicle, and a 
microcomputer-cont rolled hy-
draulic test ing system. 
If  you are interested in f ind ing 
out  more about  the GeoMaker 
club, and working closely w ith 
geoscience inst rumentat ion, 
contact  Dr. Shragge at  
jshragge@mines.edu. - 
                     ?  Cullen Young 

GEOMAKER CLUB SEEKS NEW MEMBERS
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We organize social events to 
help students get out of the 
office and interact with one 
another in a stress-free 
environment in which work 
does not have to be the first 



SOCIETY OF STUDENT GEOPHYSICISTS 
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A goal that  the Society 
of Student  Geophysi-
cists (SSG) undergrad-
uate club has defined 
this year is to 
st rengthen the com-
munity w ithin the club 
and Department . 
St rengthening the in-
ternal community is 
important  since the 
10 0 -year anniversary of 
the Department  w ill be 
happening in 20 26. 
Communicat ion is an 
important  factor in 
build ing a community, 
and we have st rength-
ened our communica-
t ion to include email, 
t he Daily Blast , school 
calendar, and an SSG group 
chat . We have st rengthened 
the internal community by 
host ing meet ings for the un-
dergrads in the club to get  to 
know  the geophysics profes-
sors and the graduate stu-
dents. A long w ith our b i-
weekly meet ings on Fridays, 
we have hosted a hike for SSG 
members to get  to know  each 

other outside of school. Dur-
ing this hike we st rengthened 
our internal community, but  
we also helped the commu-
nit y of Golden by p icking up 
t rash. We hiked along Clear 
Creek because it  is a t rail 
loved by many in the Golden 
community, and we wanted to 
make sure t rash was not  accu-
mulat ing along the t rail or in 

the water. Next  t ime, we p lan 
to hike along the Geology t rail 
to cont inue help ing the com-
munity, but  can also make 
stops along the way to learn 
about  the geology of the area 
and how  it  relates to 
geophysics.
             ? Danielle Vonlembke

DOROTHY KANINI 
MWANZIA 

Dorothy was a teaching as-
sistant  for Field Camp. She 
guided students in collect -
ing, processing, and inter-
pret ing geoelect rical resis-
t ivit y and gravit y data. 
Dorothy rode in a seismic 
vibrator t ruck and learned 
how  deep seismic surveys 
are conducted. This posi-
t ion refreshed her technical 
and geophysical data pro-

cessing and interpretat ion 
skills. Dorothy also won a 
Clinton Global Init iat ive 
Universit y fellowship. This 
fellowship equipped her 
w ith the know ledge to ap-
proach and implement  pro-
jects successfully. She em-
ployed linear and log ist ic 
regression algorithms to 
predict  the climate pat terns 
of the Lamu area in Kenya 
10 0  years into the future. 
? Maureen James, Aaron Girard

  ? 
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The American Geophysical 
Union (AGU) has honored Dr. 
Kamini Singha by select ing 
her to present  the 20 22 Paul 
A . W itherspoon lecture. Lec-
tureships are presented an-
nually to mid-career scien-
t ist s who have made signif i-
cant  cont ribut ions to hydro-
log ic science through re-
search aimed at  socially im-
portant  prob lems and 
through mentoring of young 
scient ists. The lecture w ill be 
presented at  AGU?s annual 
meet ing December 12-16 in 
Chicago

Dr. Roel Snieder  delivered 
the 20 22 Society of Explo-
rat ion Geophysicists-
American Associat ion of Pe-
t roleum Geologists (SEG-
AAPG) Dist inguished Lec-
ture: "Measuring Variat ions in 
the Seismic Velocit y as a Di-
agnost ic of R." The lecture 
was delivered tw ice during 
the fall.

Last  spring, just  a lit t le past  
the deadline of this newslet -
ter Drs. Kamina Singha and 
Ilya Tsvankin were named as 
Mines' Universit y Dist in-
guished Professors.

 

News Briefs

The Northern Snake Range 
metamorphic core complex in 
Nevada has been recognized 
for it s unique and impressive 
st ructure, geomorphology, and 
extensional tectonic history. 
Chosen as one of the f irst  10 0  
Internat ional Union of Geolog i-
cal Sciences ( IUGS) Geological 
Heritage Sites, it  is among the 
seven geolog ical sites g lobally 
that  expose spectacular tec-
tonic st ructure and allow  for 
the invest igat ion of tectonic 
processes. A  total of seven 
sites in the United States were 
selected as part  of the f irst  10 0  
IUGS Geological Heritage Sites. 
Among the other sites are the 
well-known Grand Canyon, Yel-
low stone, and the La Brea Tar 
Pit s. Our own Dr. Jeffrey Lee?s 
PhD research centered on the 

st ructural and tectonic history 
of the Northern Snake Range, 
and he current ly has an NSF 
grant  to specif ically research 
it s unique duct ile deformat ion 
history. This site exposes an 
aerially extensive low-angle de-
tachment  fault  where rocks 
above are deformed by brit t le 
normal fault ing and rocks be-
low  are deformed by duct ile 
deformat ion processes. Ac-
cord ing to Dr. Lee, ?The North-
ern Snake Range is an ext raor-
d inary geologic site to read 
about  and visit .? As geophysics 
is concerned, the site hosts a 
p lethora of opportunit ies to 
understand complex exten-
sional tectonic geomet ries and 
processes which can actually 
be seen by the human eye. 
                         ?  Rachel Willis 

NEW IUGS GEOLOGICAL SITE
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Aerial view to the north of the Northern Snake Range. Cliffs of ductilely 
streteched lower plate Neoproterozoic and Cambrian quartzite and 
schist units are visible in Hendrys Creek. Brittely stretched Paleozoic 
carbonates of the upper plate are visible along the ridge southwest of 
Hendrys Creek. Photo Credit: Michael McWilliams

Faculty 
Honors



Mines Geophysics Newslet ter 19

DIVERSITY, INCLUSION & ACCESS UPDATES

    
     
A new  disp lay in the geophysics 
hallway next  to the workroom 
aims to represent  the broad d i-
versit y of ident it ies and interests 
among the students, facult y, and 
staff w ith it s monthly-rotat ing 
content . The board, which is 
maintained by the Diversit y, Inclu-
sion & Access Commit tee, is st ill a 
work in progress, so keep your 
eyes out  for new  changes!?  
    

     Our Department  st rives to foster a 
welcoming and accessib le environment  
for those in the geophysics community by en-
couraging respect  and support  for people of 
all backgrounds. Therefore, the Diversit y, In-
clusion & Access (DI&A) commit tee is a vital 
component  of the Department .  Cult ivat ing 
and sustaining a d iverse and inclusive depart -
ment  is crit ical to our educat ion and innova-
t ion missions, as well as to our future success 
as one of the top geophysics departments in 
the nat ion. Students and facult y come from 
many d if ferent  count ries. The DI&A commit -
tee?s primary object ives are to build  a more in-
clusive and accessib le environment , align de-
partmental policies and procedures w ith DI&A, 
and inspire shared responsib ilit y, part icipat ion, 
and accountabilit y for DI&A effort s across the 
Department  and the Mines community. There 
have been numerous educat ional and social 
effort s and act ivit ies to ensure that  the De-
partment  is d iverse, inclusive, and accessib le.? 
     The DI&A commit tee conducted a self-
assessment  of the Department?s culture to un-
derstand improvements needed to boost  the 
department?s DI&A outcomes and successfully 
integrate DI&A as a more signif icant  compo-
nent  in facult y searches. The DI&A commit tee 
also awards the Pakiser Fellowship. This fel-
low ship is used to recruit  students who hold 

outstanding promise for future success in geo-
physical research and/ or educat ion and en-
sures that  d iligent  effort s are made to recruit  
women and members of minorit y groups who 
are under-represented in the Earth sciences.  
      To foster social interact ion and create a 
sense of community among geophysics stu-
dents, the DI&A commit tee began host ing cof-
fee hours start ing in 20 21. The gathering grew  
from an average of 10  students to meet ings 
w ith more than 20  people present . Due to the 
success rate and interest  from students, the 
Department  handed over the management  of 
the coffee hour to the Society of Graduate 
Geophysics Students. The meet ing has since 
been rebranded as the ?Geophysics Social 
Hour?. This coffee hour is held every Wednes-
day and encourages part icipat ion from under-
graduates, graduates, and members of the 
facult y. Conversat ion top ics range from re-
search d iscussions among peers fostering col-
laborat ion between students and facult y, to 
navigat ing life at  Mines and any topic in-
between. Join the fun on Wednesday morn-
ings for coffee and snacks to g ive your day a 
boost  while help ing us foster a welcoming 
community w ithin the Department .?   
                                                       ? Maureen James 

Committee News



Field Camp 

Field Camp 2022, Steamboat Springs 
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     The Mines Geophysical Field Camp needs 
no int roduct ion ? considered a signature geo-
physics student  experience by many of our 
alumni, it ?s an opportunit y for undergraduate 
students to put  the theoret ical know ledge ac-
quired in classes in pract ice. This year marked 
mult ip le milestones: Assistant  Professor 
Mat thew  Siegfried took over as Field Camp Di-
rector, and we set  off to a new  locat ion 
(Steamboat  Springs) w ith new  external collab-
orat ions.  
     I had the opportunit y to be the lead Field-
camp teaching assistant , part icipat ing in ses-
sion p lanning and overseeing deep seismic ac-
quisit ion. It  has been a joy to observe students 
make connect ions between what  they learned 

in classes and how  to p lan a geophysical sur-
vey to answer specif ic geoscience quest ions, 
use the availab le geophysical inst rumentat ion 
effect ively, and then process and interpret  the 
acquired data.  
      However, scholarly pursuit s were not  the 
only takeaways from Field Camp. Kassidy Page 
remarked, ?Teamwork is going to make-or-
break the day. Your team is going to help you 
get  through each day because everyone comes 
from a d if ferent  background w ith d ifferent  
ideas and st rengths?. W hen asked about  his fa-
vorite aspects of the Field Camp, MJ A lghamdi 
said that  it ?s ?get t ing to know  my classmates 
since I don?t  interact  w ith them a lot  in class.? 

Students also appreciated the beauty of our 
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Above: Field-camp students explaining to Provost  Rick Holz and 
Dr. Paul Sava the gravit y and elect romagnet ic survey design and 
data collect ion process.  Below : Students set  up a gravit y survey 
grid  at  the sulphur cave study area.The sulfur cave was one of the 
main study areas during Field Camp.

Above: Field-camp part icipants 
checking in at  Colorado Mountain 
College residence hall in Steamboat  
Springs.

Above: Bob Raynolds, research asso-
ciate at  the Denver Museum of Nature 
& Science, and the main geology in-
st ructor during Field Camp, is teach-
ing the students about  the geology of 
d if ferent  hot  springs along the Yampa 
River in Steamboat  Springs. He is feel-
ing the temperature of the hot  spring. 

surroundings ? part icularly the hot  springs. 
?Soaking in them or doing f ield  work next  to 
them is great ,? said Cash Koning.   
    Students are united regarding the impor-
tance of Field Camp in the curriculum. ?It?s es-
sent ial ? being out  in the f ield  is probably a 
chance that  not  everybody w ill get  to enjoy 
when they start  their careers,? sayid Zahra A l 
Mualem. ?Being in the classroom is only one 
side of the coin,? explains Venezia Follingstad, 
?being able to connect  that  theory to using in-
st ruments and interpret ing data in real-world 
situat ions was very help ful to my learning.?    
     I do not  doubt  that  Field Camp w ill keep 
evolving and using novel acquisit ion technol-
ogy. I w ill always remember it  fondly: as some-
one who part icularly enjoys seismic methods, I 
loved working w ith modern w ireless nodes, 

pushing vibroseis to it s lim it s, and watching 
f iber opt ic technology being added to the core 
acquisit ion. I can only hope that , as we march 
toward the Department?s b ig 10 0 th anniversary, 
we can 
make the 
Field-
camp ex-
perience 
more ac-
cessib le 
to every-
one who 
w ishes to 
part ici-
pate.  ?  
Iga 
Pawelec



     The geophysical community has lost  one 
of it s brightest  lights w ith the passing of Dr. 
Norman Bleistein, Universit y Emeritus Profes-
sor at  Mines. He was 83. Dr. Bleistein was rec-
ognized as one of the world 's leading applied 
mathemat icians in the f ield  of explorat ion 
geophysics.
     Dr. Bleistein received a PhD in mathemat -
ics from the Courant  Inst itute for Mathemat i-
cal Sciences at  New  York Universit y in 1965. 
A fter a year of post -doctoral study there, and 
three years as an assistant  professor of ap-
p lied mathemat ics at  MIT, he moved to the 
Universit y of Denver (DU), where in 1969, he 
advanced to the rank of full professor. 
     In 1979, at  DU, Dr. Bleistein, w ith col-
leagues Jack Cohen, John DeSanto, and 
Frank Hagin, founded a research group that  
would become the Center for Wave Phenom-
ena (CW P). In 1983, the ?DU Four? moved 
their research group to Mines where a year 
later it  off icially became CW P. Norm also 
founded the Consort ium Project  on Seismic 
Inverse Methods for Complex St ructures as 
part  of CW P. Norm served as CW P director 
unt il 1996.    
     Dr. Bleistein and his colleague Jack K. Co-
hen were p ioneers in use of large wavenum-
ber asymptot ics to develop some of the earli-
est  t rue-amplitude seismic migrat ion meth-
ods. The earliest  applicat ion produced t rue-
amplitude Kirchhoff-style migrat ions. Bleis-
tein and others would later extend these 
techniques to develop amplitude-preserving 
Gaussian beam and reverse t ime f inite-
d if ference migrat ion algorithms. The lat ter 
work was conducted after his ret irement  from 
Mines.
     The Consort ium project  at  CW P has been 

a highly successful program that  has edu-
cated many students to this day. Norm's en-
thusiasm and brilliance served to inspire gen-
erat ions of students, many of whom have be-
come leaders in explorat ion geophysics.
     Bleistein?s effort s were not  confined to 
Mines or the US; his reach was internat ional. 
W hile teaching short  courses in Europe, 
China, and Brazil, he act ively recruited stu-
dents and developed new  collaborat ions. He 
helped a number of mathemat icians improve 
their careers. Norm had a way of pulling stu-
dents into the topics he taught . "Do the easy 
problem f irst ," he would say.
     Dr. Bleistein's impact  in publicat ions is 
manifold, w ith 135 peer-reviewed art icles and 
more than 2,0 0 0  citat ions. Bleistein was also 
the author of three landmark texts on the 
subject  of the mathemat ics of seismic imag-
ing, mathemat ics of wave phenomena, and 
the general top ic of asymptot ic methods.
     In recognit ion of his impact  on the f ield  of 
seismic imaging, Dr. Bleistein was awarded 
Honorary Membership in the Society of Ex-
p lorat ion Geophysicists (SEG) in 20 0 5. For 
his lifet ime of achievements, in 20 14 he was 
awarded the SEG's highest  honor, the Maurice 
Ew ing Medal.
     Bleistein had passions for foreign t ravel, 
b icycling, and photography. He would im-
merse himself in local cultures, capturing 
scenes and moments from his t rips in his 
photography.  
He is survived by his children Steven (w ife 
Kayu and son A lexandre)and Abby (husband 
Rich, and sons Max and Jack), his w ife Judy 
Armst rong and her children Clare and Kevin 
(w ife Rachel and daughter Mia).
                                      ?  John W. Stockwell, Jr.

 Norman Bleistein
(1939-2022)

22   GEOPHYSICS.MINES.EDU

In Memoriam 
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Mines Geophysics w il l t urn 10 0  in 20 26! 
Our program was estab lished in 1926 as the world 's f irst  Department  of Geophysics and cont inues 
st rong today as one of the top g lobal applied geophysics programs worldw ide. We have init iated 
a w ide range of act ivit ies celebrat ing and engaging our ent ire Geophysics family. We hope that  
you w ill cont inue to join us! Calendar updates can be found at  
ht tps:// geophysics.mines.edu/ 10 0 th-anniversary/  or contact  us a geophysics@mines.edu

December 12, 20 22 - 
Chicago, IL

AGU Mines GP Alumni Reception

20 23

January Remote Sensing Challenge Cup - Prize Awarded! 
Challenge will post in early January 2023

February Colorado School of Mines # idigmines - Field 
Closet Init iative

March Distinguished Alumni Heiland Lecture and 
Reception in Person and Remote Zoom

April GP Day Around the Word - Hoist one for GP! 
Regional Ambassador Hosts Needed

May 20-21 - Steamboat 
Springs, CO

Field Camp Alumni Weekend - Visit us in 
Steamboat!

June - Vienna, Austria EAGE Mines GP Alumni Reception

July GP Virtual 5K - Race details to come

August 28 - Houston, TX SEG IMAGE Mines GP Alumni Reception

September - Golden Welcome Back BBQ

October Distinguished Alumni Heiland Lecture and 
Reception In-Person and Remote Zoom

November GP Gives Workshop, topic and date TBD - Free to 
Alumni

December 11 - San 
Francisco, CA

AGU Mines GP Alumni Reception

Thank you t o our alumni and 
f r iends who at t ended our f irst  
GP@10 0  GP Gives W orkshop!

Dr. Eileen Mart in and Dr. Jeffrey 
Shragge hosted the Department?s 
f irst  GP@10 0  GP Gives Workshop 
focused on Dist ributed Fiber 
Opt ic Sensing (DFOS), on Friday, 
November 11th. This workshop 
included an int roduct ion to DFOS 
technology, varied applicat ions, 
related research programs in the 
Department  of Geophysics, and 
live demonst rat ions of f iber opt ic 
sensing. 

First GP@100 Workshop

https://geophysics.mines.edu/100th-anniversary/
https://geophysics.mines.edu/100th-anniversary/
https://geophysics.mines.edu


The Department of Geophysics is grateful 

for gifts and support from alumni, friends 

of the Department, and corporate partners. 

Your support helps us deliver many of the 

programs from which our students benefit, 

including graduate and undergraduate 

fellowships and scholarships, opportunities 

for students to engage in professional 

development activities, computing 

upgrades, department initiatives, and Field 

Camp. 

If you are interested in making a gift to the 

Geophysics Department or sponsoring one 

of its programs, please contact the Mines 

Foundation (303-273-3275) or 

Https://weare.mines.edu/supportgeophysics  

150 0  ILLINOIS ST.
GOLDEN, CO 80 40 1-1887
GEOPHYSICS.MINES.EDU

SUPPORT 
GEOPHYSICS
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