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 Greetings GeoAlums 

er great year here in the de-
partment. We reached im-
portant milestones including: 
(a) the highest number of 

received, (b) the largest total 
amount donated over a single month, (c) one of 
our geology majors giving the valedictorian 
speech (Page 8), and (d) an important paleonto-
logical discovery made by one of our students 
amongst other firsts (Page 6).  I extend my sin-
cerest gratitude to all those who generously do-
nated to the department.  I also extend my sin-

cerest appreciation to all the first time donors.  
I also need to reiterate that while the size of 
donation is great, the number of donors is an 
even better metric.  Your donations help us 

offer merit-based scholarships to outstanding students 
and field-trip scholarships to all students.  

 I have been especially blessed to have had remarkable 
mentoring from our erstwhile Chair, Dr. Don Schwert.  
Don is always a great colleague and a good friend!  Don 
cantors at the church and plays piano.  I also have noticed 

example, when he was handing over the reins to the Chair 
position; on sequential days, he brought by : 5 sets of 
keys, 4 Green hammers, 3 storage boxes, 2 filing boxes 
and 1 can of green spray paint.  

   

As the new editor- in-chief of The Buffalo Rock, I am 
bringing by some noticeable changes that may look mod-
ern but they still have elements of the past.  For example 
the cover now features a Pearly Nautilus design from one 
of our museum collection pieces.  It is oriented to form 

be featuring current students or faculty doing field geolo-
gy or working in the laboratory.  Now, the inside cover 
and content pages feature a mural located in the connect-
ing passageway between Stevens Hall and Van Es build-
ings.  It is rumored that Dr. Ashworth inadvertently 

Fine Arts, on one fine Saturday morning asked Dr. Ash-
worth if he could give them access to the passageway.  
And voila! We now have an artwork commissioned by 
Dr. Ashworth gracing the pages of The Buffalo Rock.  
While I would like to continue in the editorial policy of 
our first editor-in-chief that this newsletter being 
completely uncopyrighted. Any material herein may be abused, torn 

up, passed on, spindled, mutilated
for, (ahem) Geology Crossword Puzzle (Page 19).   

 We all enjoy hearing from  GeoAlums and hope you 
will drop a line, become  a fan of the department's Face-
book page, or stop by for a visit!  Last year, Dale Chepu-
lis, visited the department and had great stories to share 
about his NDSU field-geology experience.  I couldn't stop 
laughing at all the funny details!  I feel blessed having the 
opportunity interacting with alums, parents and friends of 
the department.  I have started a page (Memoirs, Page 18) 
to collect as many interesting memoirs as I can and share 
them with you all.  If you have any interesting story to 
share, please feel free to email me 
(Peter.Oduor@ndsu.edu).   

 I would also like to mention that your well-wishes 
brighten our days.  Dr. John Brophy sent me one of the 
best welcome messages I have ever received.  On behalf 
of the students, staff, and faculty, thank you for your sup-
port  and best  wishes from all of us at NDSU  Geosci-
ences!   

  

 

Peter Oduor 
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Meet the new INQUA President: 

Allan Ashworth 

 Allan Ashworth (pictured on the left), research professor and NDSU 
distinguished professor emeritus was elected the new International Un-
ion for Quaternary Science (INQUA) executive president, at the 2015 
Congress in Nagoya.  Ashworth was recognized for his research in fos-
sil beetles and his long record of excellence in teaching and service.  An 
Antarctic glacier and five species of beetles are named after him.  His 
research has been featured in numerous media.  Ashworth is also cur-
rently a co-Principal Investigator of the full-searchable multiproxy Ne-
otoma Paleoecology Database (http://www.neotomadb.org/).  He is a 
frequent invited speaker on global warming and paleo-ecological issues.  
INQUA was established in 1928 and promotes Quaternary research 

worldwide. INQUA has five commissions: (a) Coastal & Marine Processes (CMP); Humans & the Bio-
sphere (HABCOM); Palaeoclimates (PALCOM); Stratigraphy & Chronology (SACCOM); Terrestrial 
Processes, Deposits & History (TERPRO).  Each commission is headed by a commission president and 
involves an advisory board of 12 senior scientists.  INQUA decrees help promote collaborations among 
scientists around the world and places special emphasis on early career scientists and research in devel-
oping countries.  Allan plans on recruiting more member-nations, increasing financial assistance to sci-

entists from developing nations in cross-cutting collaborative ventures, and increasing visibility of quaternary re-

nary research and is looking at fossil assemblages from the Quaternary of North and South America and the Mio-

Geographic and in the world press.  It was by nature of 
his exemplary research that he was recognized by the 
New Zealand Geographic Board for the naming of Ash-
worth Glacier.   

 

 

Right.  Adam Lewis (glacial geologist) and Allan 

Ashworth (paleoecologist) working in upper Taylor 

Valley, McMurdo Dry Valleys, Antarctica.  Ash-

worth and Lewis have studied well-preserved fossils 

of tundra life from the McMurdo Dry Valleys.  

These fossils offer a glimpse into Antarctic past. 
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Since the fossil find was the first of its kind in North Dako-
ta, the implications may include a remapping of the current 
paleo-climatic and environmental regimes.  Sean found this 
fossil working as a North Dakota Geological Survey Intern 

last summer.  His work involved data preparation about 
Bakken region sandstone formations and teaching fossil-
hunting techniques to volunteers.  It was on one of those 
fossil-hunting ventures that Sean came across a pile of 

modern bones, most likely from a modern mammal.  A mere foot 

it may have come from a modern mammal.  But the little discolora-
tion and its morphology set it apart!  Sean believes that the jawbone 
could have been recently unearthed by water or wind erosion be-
cause the fossil was in superb condition and had not been excessive-
ly sun-bleached.  Clint Boyd, North Dakota Geological Survey senior 

 
 
Future Plans:  Sean plans on going to graduate school and pursuing a career in economic geology. 
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Cover Story: Geomajor discovers a rare, fossil mammal jaw. 

Sean Ternes 

Sean Ternes (left), discovered a rare fossil mammal jaw belonging to 
Glasbius twitchelli.  The tiny mammal jaw, close to an inch in diameter, 
was complete with six teeth.  Glasbius twitchelli lived near the end of the 

one of those rare moments when something really strikes you as worth 
looking into.  When he showed the fossil to a USGS survey paleontolo-
gist, the paleontologist got really excited.  This was when Sean realized 
that his discovery was a major one.  Glasbius twitchelli fossils have been 
found in Wyoming and Montana but never as far east as North Dakota. 

 

I showed it to one of  

the survey paleontol-

ogists and he got 

very, very excited. 

Then, I knew I had 

found something 

pretty important. 

 

Sean demonstrating fossil-finding 

field-techniques to North Dakota 

Geological Survey volunteers partici-

of public digs. 



 

 

Archaeological sites:  Speeding up the assessment process! 

Stephanie Day 

 Stephanie Day (pictured on the left with John the budding geologist), 
an assistant professor and her research team including Drs. Jeffrey Clark, 
Anne Denton, Donald Schwert and Seth Quintus; and graduate research 
assistants (Shuhang Li, Matthew Radermacher and Nolita Motu) have 
developed an algorithm to process faster archaeological site-specific data.  
The algorithm filters through immense amounts of information, eliminat-
ing non-essential data and retaining key markers.  The algorithm looks for 
certain landscape patterns.  The algorithm will significantly aid in com-
pleting archaeological and cultural land surveys.  The traditional way of 
performing surveys utilized archaic methods, for example, tireless traips-

ing all over the land and looking 
for potential sites, countless hours 

spent scanning topographic 
maps, and evaluating subjective 

on key elements of landscape analysis, 
have successfully managed to eliminate the 
subjective nature of manually evaluating 
potential archaeological sites.  Govern-
ments require site assessments prior to any 
ground-breaking. 

 Top.  Jeff Clark , near 

the pit center, processes an ar-

chaeological dig site.  This in-

volves retrieving, measuring 

and recording object data.  

Don Schwert is in the yellow 

shirt. 

 

Left.  Seth Quintus (left) and 

Stephanie Day (not pictured) 

perform a slope analysis in 

Samoa. 
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Welcome everyone to the Fall 2015 commencement. 

have today.  And thanks to my fellow students for be-

every day; our teachers and faculty would be quickly out of a job.  

all have enough fun with that in the coming months.  I would 
also like to thank all the family and friends for coming to support 
our graduates today.  It really means a lot!  I remember my very 
first week at NDSU walking down Albrecht Boulevard from 
Severenson Hall to explore campus.  And on a sunny Friday 

And now this is graduation day, done with college, moving on to 

generations, our parents, grandparents sometimes have the funny habit of saying how we have it so much easier 
than they did.  Have you heard the story, they had to walk a mile to get to school uphill both ways?  That tends to 
be something that every generation says of the younger generation.  But with that mentality you would think that 

 
Some of those who have come before us here at NDSU have faced seemingly insurmountable challenges 

like Sonja Blegen.  When Sonja entered NDSU in the 1950s, the landscape was much different for women pursu-
ing higher education in United States.  Sonja wanted to study Geology, which was not a common desire of young 
women at the time; luckily she was hard-headed and persistent.  And she did not let negativity or gender discrimi-
nation get in the way of her education.  Even though she was unwelcome in both the classroom and on depart-
ment field trips, Sonja graduated near the top of her class in 1955.  But the challenges were far from over!  After 
graduation, she was able to land a job at Shell Oil Company.  There she still faced gender inequality.  Her co-

been brutal but she nonetheless persevered.  Over time she even eventually earned better income and respect and 
now is a role model for female scientists.  It took time, but the world around her gradually progressed to see in her 
what she saw in herself all along.  

Geomajor speaks at commencement: 

Jackie Wrage 

Jackie Wrage was one of two students selected to deliver the valedic-
tory (graduation speech) to the graduating class at 2015 NDSU Winter 
commencement ceremonies, both noon and 4:00 pm events, held on 

ing outstanding students and entails looking beyond academic excel-

Alvarez.  Jackie was active in several organizations and clubs, including 
serving as an ambassador of the College of Science and Mathematics.  

tioned that in the past, women haven't been provided equal opportuni-
ties especially in developing countries.  The full excerpt of her valedic-
tory is presented here. 

Jackie is congratulated by Vice President Alvarez. 



 

 

Sadly, access to education is still bad for many women around the world.  In Nepal for example, the ratio 
of boys to girls in primary and secondary schools is almost 2:1.  While male literacy is 71%, only 44% of females 
are literate.  Girls education is largely regarded as less important than boys education. And girls in Nepal may be 
sold in a bonded servitude, instead of being allowed to go to school.  Nepal is just one example of many around 

the world where women are not afforded equal rights, equal education, or equal treatment as men.  In 
addition to gender inequality our generation faces other significant problems such as: diminishing fresh 
water supplies while half the world still has no access to clean water; rising oil prices with an increasing 
need for safe alternative energy sources, mistreatment of animals, overfishing, loss of ecosystems around 
the world due to deforestation all while battling a rapidly changing climate.   
Despite these worldwide challenges, we must remain optimistic.  Our generation is the most educated, 
the most diverse, the most tolerant, the most politically independent, and the most digitally fluent in our 
history.  And is also the most prepared to solve these hard problems, but there is one necessary require-
ment, reason with the tools of logic.  Our reasoning abilities gave rise to the great achievements of hu-
manity, the first civilizations, the philosophers who first theorized about existence, to the great scientific 
endeavor that followed; giving us things like modern medicine, computers that will one day challenge 
our own abilities and a vast wealth of scientific knowledge.  The ability to truly understand the universe.  
These things are at our fingertips but we must use our minds to objectively view the evidence and draw 
conclusions based on fact.   
Some of you will be doctors, some engineers, some geologists, some business owners, chief executives, 
and some political leaders.  Some of us will be in positions to influence the world in a positive way and 

fit the whole, to evaluate the evidence, to conjecture meaning, and to draw logical meaningful conclu-
sions in the face of those of who disregard that which makes us human.  I am optimistic that we will be 
the ones who to solve the difficult problems, after all, a few billion years ago life was merely equipped 
with the ability for self-replication and now we have the ability to understand why.  For these reasons 
we will go to work and make contributions however large or small and leave this world a better place 

than when we started so that we can honestly say that our children really do have it better than we did.  
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Jackie also received a prestigious Fulbright research grant.  She is currently in Santiago, Chile at the University of 
Chile.  She is researching ways in which geothermal energy can be effectively utilized in producing renewable ener-

Surfeando Hacia el Futuro: Chile en el Horizonte 2025 (Surfing To-

20% contribution to the national energy grid from non-conventional renewable energy (NCRE) sources.  Jackie 
expressed enthusiasm for this opportunity and has already started brushing up on her Spanish.  Jackie plans to 
pursue a graduate degree in geochemistry and mineralogy. 

Jackie Wrage was the recipient of  2015 

Allan Ashworth Award.  This award 

recognizes the Geology major at the 

senior level with the highest aca-

demic standing.  These funds are pro-

vided by alumni and friends of  the Ge-

osciences Department. 



 

 

EEnnvviirroonnmmeennttaall    QQuuaalliittyy    &&            

LLaa
bb
oo
rraa

ttoo
rryy  

Geosciences laboratory spaces provide platforms 
for scientific research, teaching, and development.  Research pro-
gress and discoveries made include: 

Bioremediation of  wastewater using bacteria.  
(i) Methanobrevibacter ruminatium, an anaerobic bacteria, and (ii) 
Methylobacterium fujisawaense, an aerobic bacteria, were success-
fully grown and used in purification of simulated agricultural 
wastewater. 

 
Increasing efficiency of hyperfiltration systems.  Various 
loadings of bentonite and glass beads were successfully used to 
optimize a custom reverse osmosis system. 

 
Modeling land use and land cover changes.  Using statisti-
cal and geospatial software; land use and land cover changes 

across North Dakota have been documented. 
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Discovery of three major periods of Antarctic glaciation 

based on deposition of tills.  These periods may represent: (i) 
glaciation of coastal mountains, (ii) ice cap or large alpine system 
glaciation and (iii) modern ice sheet-dominated system. 

 
Identification of multiple erratic clats in tills from the Friis 
Hills.    

 
Discovery of thin flows of relatively clear water that built 

the Antarctic alluvial fans.  This is contrary to the fact that in 
temperate latitudes the usual procedure is that dense debris flows 
usually build alluvial fans. 

 
An estimate of sheet flow depths of between 5 - 15 cm and 

These have been deter-
mined for Antarctic alluvial fans based on maximum clast size. 

 
Geologic dating of melting events in the Antarctic interior.  
This was the first time these events were dated using optically 
stimulated luminescence (OSL) dating. 

National Science Foundation (NSF) funded laboratories features 
unique laboratory design fundamentals.  The laboratories were 
designed for current  and future program needs including expan-
sion.  Laboratory space was funded through the Academic Re-
search Infrastructure program of  NSF. 
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2015 Graduating Seniors: 

Spring & Fall Commencement 

Spring Graduating Class 
F
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Congratulations ! 

-  



 

 

Pterodactyl now has a new name! 
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Left: The department Pterosaur now has a 
name, Pterodonald schwertii.  Right: Don of-
ficially joins the retirees club. 

2015 Changes: Geosciences Logo 

The department logo was 
changed.  The new logo fea-
tures Pleistocene age bison 
skull.  Bison latifrons were native 
to North Dakota.  The Bison 
latifrons horn core span a 
whopping 7 feet! 

Geosciences building officially named! 

Geosciences building on Albrecht Boulevard was officially named.  The building was first com-
missioned for construction back in 1913 and was known as the dairy building.  In 1976, the 
Dairy building became the Horticultural Science building and remained so until 1991.  In 1992, 
the building was renamed Engineering Technology.  It provided classroom space as well as of-
fice space for programs such as Tri-College University.  In 2008 the building was turned over 
to Geosciences department. 
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Alumni Center 

HHaappppyy RReettiirreemmeenntt DDoonn!!
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Honors Day 

2015 Scholarship Recipients 

Cheyanne Jacobs receives John & Margaret 
Brophy Scholarship. Scholarship. 

Left: Jackie Wrage receives Allan C. Ashworth Scholarship.  Right: Jackie Wrage speaks during Honors Day. 

Left: Don presenting a history of Geosciences department.  Right: Scholarship recipients pictured together with 
Dean Scott Wood and Don Schwert. 

highlighted the changing nature of students and faculty in Geosciences.  Don especially noted that the percentage 
of female students and faculty in the department has increased over the years.  The talk was a significant eye-
opener especially on gender disparity that the department faced for many years.  Don also listed various depart-
ment female alums who have had successful careers in male-dominated sectors. 



 

 

including stronger claws and rounded teeth for crushing shells.  Many of these features are widely found 
in modern marine taxa and are important ecological features in shallow marine communities.  In the eco-

logical scenario, two important evolutionary transitions took place during the Mesozoic (250-65 million 
years ago), one at the beginning and one at the end.  The earlier event appears to have affected many 
groups of animals which lived in a similar way.  Prior to this transition, 
many marine animals lived on the surface of the seafloor and were mostly 

immobile.  Within a relatively short time interval, many groups of predators that 
crawled or swam very close to the seafloor developed specialized teeth or claws that 
allowed them to crush the hard shells of their prey.  The most common feature  
rounded, harder teeth  represents a widespread example of convergent evolution, 
and these teeth are much better at crushing shells than thin, pointy teeth which are 
best suited for tearing flesh.  Around the same time, lots of new adaptations ap-
peared among the shelly prey; several clams developed the ability to cement to hard 
surfaces (which makes them harder to pick up by predators) and scallops became 
capable of rapid swimming, thereby escaping their slower predators!  Other groups 
that were capable of burrowing deep into the sand became more common, while the 
previously abundant surface-dwellers became much more rare.  The second event 
took place about one hundred million years later, in the Cretaceous, when snails ca-
pable of drilling small holes in their prey and injecting a debilitating poison began to 
be very abundant in these marine ecosystems.  These snails were able to burrow into 
the sand where their shelly prey hide, and this predation specialization has allowed 
these voracious predators to continue as one of the most important marine predators 
on the planet today.  The evolutionary and ecological events of the past are im-
portant to understand because they help us to predict how adaptations can cause cas-
cades of effects.  For example, the increase in predation in the early Mesozoic may 
have caused huge numbers of clams to burrow into the seafloor sand churning up 
that sand to much greater levels than before, allowing oxygen to penetrate much fur-
ther, and creating a more hospitable sub-surface ecosystem for many other kinds of 
animals!  
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2015 Darwin Day: 

Lydia Tackett: Darwin Day keynote speaker. 

Darwin Day celebration marks the birthday of the naturalist and geologist 
Charles Darwin.  The Geosciences department co-sponsors this annual 
event.  Lydia discussed how ancient marine life evolved as predators and 

Escalatory Adaptive Arms-
She outlined a variety of evolutionary adaptations among clams and other 
shelly marine animals in the Mesozoic to avoid being eaten by predators.  
These included critters that crawled, swam along the surface of the sea-
floor, burrowed, cemented on to hard surfaces, or those with shell orna-
mentation like spines.  Predators, perhaps in response to these adapta-
tions, developed increasingly specialized adaptations of their own,  

Top: An example of spe-

cialized adaptation in the 

claws of a crab.  

Bottom: Ventral view of a 

snail radula, a scraping 

apparatus which may be 

specialized for drilling 

holes into shells of ma-

rine animals like clams 

and other snails.  



 

 

The Department of Geosciences is appealing to 
all alums and friends of the department.  The department is in great 
need of your support!  The department has over the years managed to recruit talented 
students who have gone on to succeed in rewarding careers.  This would not have been 
possible without the support of alums and friends of the department.  The departmental faculty also 
advise graduate students in various capacities.  The following are our priority areas for this first round 
of our funding campaign: (a) student support, and (b) laboratory support.    

SSttuuddeenntt  SSuuppppoorrtt 
We need your help in support of:   

Field trips:  The primary establishment of Geosciences Endowment funds was to subsidize field trip 
costs.  Each student and supporting faculty receive a percentage subsidy .  The support funds are used 
for any logistical support including campground fees, medical emergencies, various incidentals and 
contingencies.   

Undergraduate & Graduate Research:  The department has had outstanding majors, and remarkable success 
in recruiting graduate students through the Environment & Conservation Sciences Program.  We need your help 
to support field-work studies or travel to conferences to present their research.   

Undergraduate Merit Scholarships:  Every year we award various scholarships to deserving students.  These 

 

LLaabboorraattoorryy  SSuuppppoorrtt 
Paleontology & Sedimentology Laboratory Support:  A one-time donation of $14,000 can be made to sup-
port an undergraduate student field trip to New Zealand, undergraduate research for a full academic year, pe-
trography projects, light blocking outdoor tent, and travel to Earth Science Rendezvous.    

Fluvial Geomorphology / Terrestrial Laser Scanning Laboratory Support:  A one-time donation of 
$118,250 can be made to purchase a time lapse photography camera, tablet PCs e.g. IPads and an updated Laser 
scanner designed for outdoor applications.  New equipment or single items donation can also be made, e.g., sin-
gle IPads.   

Mineralogy Laboratory Support:  A one-time donation of $205,000 can be made to purchase a Buehler Pe-
trothin thin section machine ($20K), a desktop Scanning Electron Microscopy (SEM) with EDS system ($150K), 
and a handheld XRF for field and laboratory rapid chemical analysis ($35K).  Your help and support is greatly 
appreciated!  No amount is too small or great!  

Please contact me at: Peter.Oduor@ndsu.edu for details on how to support any of these projects. 
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Trips to Dairy Queen! 

 
Usually the first (or certainly the second) ques-

tion I get from our alums is "do you still have 

the Camaro?" or "how is the Camaro?" 

A Trip Down Memory Lane 

 When I joined the Department it was back to campus for the Camaro.  In the early days it was really in need of restora-
tion.  It  was rusty and the engine burned oil.  I used to drive around with a case of oil in the trunk because it usually needed 
a quart about every 100 miles.  Doing that really did save the engine because when we finally got it reconditioned in the late 
1980's the mechanics were amazed it could be repaired.  The engine was restored and then the body, so by 1989 it looked like 
it does today.  Several of our majors and students from those days will remember when I got it back from the body shop and 
going out to the parking lot to inspect it.  I was relieved that people that knew more about cars than I did thought it was a 
good job.  Now 27 years later I can still say I am pleased with the work done on it for both the engine and body. 

 I used to drive it in the winter to campus and finally in 1997 my husband said it was getting too valuable to drive during 
the winter and we started storing it.  If you remember that was the first of the big Red River floods that have occurred in 
recent times.  The winter was so harsh that I couldn't get  the storage garage door open (it was really frozen to the ground) 
and didn't start it for 5 months.  Today a car would be absolutely dead but the Camaro started right up for me. Yes, it did run 
a little rough but it was able to get home without assistance.  After that winter I did go to start (and see it) every month which 
really did help on how it ran in the spring.  Now that I winter in Arizona it once again sits for the winter.  The preparation 
for leaving it is; adding gas stabilizer and nothing more!  When I return in the spring it starts right up for me.  This always 
seems to amaze Jim!  Our other vehicles won't start if they have sat for a month.  They don't build cars like they used to! 

 I would take my lab assistants to the North University Dairy Queen for treats but mostly so they would get a ride in the 
Camaro.  Being a lab assistant, I thought, was a great way to review basic geology in addition to getting some experience 
teaching.  You can understand my surprise when I  had two of my lab assistants tell me that the best part of working with me 
was that they got a ride in the Camaro!  The Camaro is still going and so am I.  The offer for a trip to the Dairy Queen in the 
Camaro still stands, so just contact me! 

 At times I have thought that my claim to 
fame (however little that is) is from being the 
owner of that car.  On Tuesday (6/28/16) I will 
have owned it for 48 years!  Which is longer 
than most Geosciences faculty have been alive. 
The Camaro was involved in academics for 
about 35 years.  I had it when I was a Kansas 
State student.  I used to pile 5 girls from my 
dorm into it to go shopping.  Women students 
owning cars at that time was rare, so a trip shop-
ping always included others going along. Seat 
belt wearing wasn't law at that time and some-
one would sit on the console if 6 of us went.  
Even my women friends from that time still 
inquire about it.  At K-State, my intro geology 3-
hour labs consisted of afternoon field trips to 
the Manhattan, Kansas, area.  We had lots of 
exposures and road cuts in part thanks to I-70 
being located just south of town.  The Camaro 
was transportation for these classes with stu-
dents sharing rides and costs.  It still is typical 
today to find a mineral, rock or fossil specimen 
in it.    
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Across 

1. Dominant region of a mountain chain 
3. Stiff compact clay 
5. A form of precipitation 
7. Blue minerals e.g. hauyne and chalcedony 
10. A horizontal entrance into a mine 
12. Flashes as seen in diamonds from dispersion of light 
14. A volcanic rock with greater than 90% mafic minerals 
17. Air-Ground Integrated Experiment (acronym) 
18. Enhanced Integrated Drive Electronics (acronym) 
20. Steep precipitous point of rock projecting from the side of a mountain 
22. A mountain peak bounded by intersecting walls of three or more glaci-

ally eroded cirques  
23. Earliest substage of the Wisconsinan 
24. The first word in LAD; a datum applied to fossils in cored sedimen-

tary rock sequences 
26. Iron Oxide Coated Keramzite (acronym) 
28. Upwardly convex posterior segment of a conodont element 
30. A general term for crest, culmination, anticline, or dome 
32. Volcanic __________ (8 letters) ________ (5 letters) from craters and 

fumaroles 
34. Assistance for Land-Surface Modeling Activities (acronym) 
35. Contracted form of technology or technician 
37. Interlaced channel braiding 
40. A vertical joint in carbonate rocks filled with clastic material 
41. _________ peat is peat derived from fragments of plants 
42. Common name of halite 
 
 

 

Down 

1. Pertaining to water 
2. Accumulation of agglutinated pyroclasts around a vent 
3. A synonym of gypsum 
4. Prefix meaning three 
5. Comparative form of reefy 
6. A zero-dimensional object in cartography 
7. A three-layered organic membrane of a diatom cell in which silica is 

deposited 
8. Inventory & Management Analysis (acronym) 
9. A light brown, pale rose or colorless tetragonal mineral (pl) 
11. Sean ____ up fossils as an intern 
13. A color of Rhodonite 
15. Synonym of pyroxene (pl) 
16. A fossil footprint or track 
17. A compass direction, especially the direction of the wind; quarter; 

region 
19. An unconsolidated organic deposit 
21. Number of dimensions in a bi-dimensional space 
25. UAV flown by unpowered rotating horizontal wings 
27. Common constituents of invertebrate exoskeletons, hyphae or spores 

of fungi 
29. Series of hydrophones used in seismic reflection 

profiling in shallow water 
31. Ground Systems Controller (acronym) 
33. Prefix meaning distance 
34. On the top of 
36. Rock older than rocks introduced into it 
38. A pouch within a plant or animal 
39. Removed or separated For answers scan the QR 

Code and download the 
digital  newsletter. 
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