
 
The Arms Race from a Snail’s 

Perspective: Evolution of the Naticid 

Gastropod Predator-Prey System 

  

 

The Paleontological Society  

2017 Distinguished Lecturer 

Dr. Patricia Kelley 

Professor Emerita of Geology 

Department of Earth and Ocean Sciences 

University of North Carolina at Wilmington 
  

NOVEMBER 2017                         PGS NEWSLETTER           VOL  LXX   NO  3 

NOVEMBER 15, 2017 

Social hour    6:00 PM 

Dinner      7:00 PM 

Program      8:00 PM 

 

Dinner costs  

$30.00 per person 
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Reservations 

Email your name and 

number of attendees in 

your party to: 

pgsreservations 

@gmail.com  

 

You can also reserve 

and pay via PayPal on:  
https://www.pittsburgh

geologicalsociety.org/ 

 
Location 

Foster’s Restaurant 

Foster Plaza Bldg. 10 

GreenTree PA 
 

Deadline for reservations is noon on Monday, Nov 13. 
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SPEAKER ABSTRACT 
 

The hypothesis of escalation (proposed by 

Geerat Vermeij) states that, through geologic 

time, biological hazards (such as competition 

and predation) have increased, as have 

adaptations to those hazards.  Thus as the 

number and efficiency of predators have 

increased, prey species have honed their 

defenses against them.  Escalation has 

engendered debate; results of some studies 

are consistent with its predictions and some 

are not.  The shell-drilling naticid gastropods 

(moonsnails) have figured prominently in this 

debate because they have left an unusually 

complete fossil record of a predator-prey 

system.  The naticid predator typically drills 

round beveled holes in the shells of its mollusc 

prey, which not only identify the attacker but 

also provide information on its size and 

effectiveness.   

 

To provide a detailed test of the hypothesis of 

escalation, Kelley and Hansen surveyed ~ 

46,000 specimens of molluscs from 17 Upper 

Cretaceous through lower Oligocene 

formations of the U.S. Gulf and Atlantic coastal 

plain.  This work suggested that escalation in 

the naticid system is controlled by mass 

extinctions, which preferentially eliminate 

escalated prey, allowing drilling to intensify 

until prey escalate defenses.  Based on this 

hypothesis, we predicted that escalation cycles 

should continue in the Neogene to Recent, 

with significant increases in drilling frequencies 

after the middle Miocene and Plio-Pleistocene 

extinctions.   

 

Data on naticid predation were collected from 

bulk samples of mollusc assemblages 

(~100,000 specimens) from 11 upper 

Oligocene through Pleistocene mid-Atlantic 

coastal plain formations.  Escalation cycles 

continued through the Neogene to the Recent, 

with surges in drilling roughly coincident with 

mass extinctions.  However, the data do not 

indicate that cycles were caused by 

preferential extinction of escalated prey.  

Patterns of drilling frequency with latitude 

suggest that climate may play a role in the 

intensity of predation. 

SPEAKER BIOGRAPHY 
 

 
 

Patricia Kelley parlayed an interest in 

dinosaurs at age 7 into a lifetime of studying 

and teaching about fossils.  She received her 

BA in Geology from the College of Wooster (in 

Ohio) 1975 and her PhD from Harvard 

University in 1979. She taught at New England 

College, University of Mississippi, and 

University of North Dakota, then served as a 

program officer at the National Science 

Foundation before joining the faculty of the 

University of North Carolina Wilmington in 

1997.  She is a former president of the 

Paleontological Society and former president 

of the Board of Trustees of the Paleontological 

Research Institution. Her research on 

evolutionary paleoecology of mollusks (not 

dinosaurs!) earned her the University of North 

Dakota Faculty Award for Outstanding 

Scientific Research and the UNCW 

Distinguished Faculty Scholar Award.  She 

received the Association for Women 

Geoscientists Outstanding Educator Award in 

2003 and the AWG Professional Excellence 

Award in 2011. At UNCW she has received the 

Chancellor’s Teaching Excellence Award, 

Distinguished Teaching Professorship Award, 

Board of Trustees Teaching Excellence Award, 

and Board of Governors Teaching Excellence 

Award.  In 2014 she was named the United 

States Outstanding Master's Universities and 

Colleges Professor of the Year.  When not 

occupied with professional tasks, Tricia enjoys 

watching Johnny Depp movies, traveling, and 

spending time with family.  Although still 

professionally active, Tricia retired from 

teaching in 2016 for other pursuits, including 

helping with her two grandchildren.   



 

About This Month’s Cover Image 
 

This month’s image is taken from a video 

excerpt posted online by the nonprofit 

Sea Studios Foundation.  Their scientific 

video series is called The Shape of Life: 

the Story of the Animal Kingdom.    

 

On this site, you can watch the 

predatory behavior of a moon 

snail as it attacks several cockle 

shells.  The video also captures 

the way that cockle shells can 

break free from a gastropod 

predator like this.  To view the 

molluscan drama for yourself: 

http://www.shapeoflife.org/video/molluscs-moon-snail-preys-cockles 

 

Preview of our Next Meeting 
 

http://www.shapeoflife.org/video/molluscs-moon-snail-preys-cockles


PRESIDENT’S STATEMENT  
 
A year ago, in 

the president’s 

statement for 

the November 

2016 issue of 

this newsletter, 

I recognized 

the availability 

of several 

avenues of 

communication among PGS, the geological 

profession, and the community at large and 

expressed appreciation for the fine work of 

those who managed them.  I’m happy to say 

that, through their collective effort, the capacity 

of the society to reach out to members and 

non-members alike and provide forums for 

geoscientific discourse continues to function 

well and grow. 

 

Shortly after my message of last year Wendell 

Barner, Director at Large, set up a LinkedIn 

Group for PGS members and other like-

minded individuals to participate in an open 

forum for disseminating geologic ideas and to 

connect with other geoscientists.  LinkedIn is a 

business- and employment-oriented social 

networking service that operates via websites 

and mobile apps.  The system is mainly used 

for professional networking, including 

employers posting jobs and job seekers 

posting their CVs.  It allows members to create 

profiles and "connections" to each other in an 

online social network.  PGS’s LinkedIn Group 

currently has 70 members.  Any member can 

post information about the geosciences or post 

job openings. To join, go to 

http://www.linkedin.com and search for 

Pittsburgh Geological Society Group. 

 

Diane Miller set up the PGS Twitter account in 

June 2016 as another means to communicate 

with PGS members and others. The account 

has 44 followers and tracks 33 other accounts 

that are related to geology, general science, 

Pittsburgh, and Pennsylvania. The Twitter 

profile has a link in the PGS website.  Since its 

inception, PGS has sent 355 tweets that 

typically include news and information from 

one of the accounts we follow, as well as 

information regarding upcoming PGS events. 

Those interested in following PGS news and 

conversations on Twitter are encouraged to 

connect with us at @PghGeoSociety or 

https://twitter.com/PghGeoSociety.   

 

Erica Love, the Chairperson of our 

Communications Committee, continues to 

oversee our society’s Facebook account 

(https://www.facebook.com/PittsburghGeologic

alSociety).  PGS has been on Facebook since 

November 2009, and has been a way to 

interact with a wide audience including our 

student members and those that have left the 

area.  Facebook is used to promote meetings 

and field trips and share announcements or 

interesting articles from PGS, our sister 

societies, and other geology-related 

organizations.  We currently have 370 people 

in the Unites States following our posts and 

about 50 people from outside the US, including 

Mexico, Australia, Europe, and the Middle 

East.  It is no surprise that the majority of 

followers are in the 25- to 34-year-old 

demographic (39%).  This is followed by the 

ages of 35 to 44 (21%), 45 to 55 (11%), 55 to 

64 (9%), and 65+ (6%). 

 

Since last fall, our society’s website 

(http://www.pittsburghgeologicalsociety.org) 

has undergone a complete redesign and 

upgrade.  Our new format was designed and 

installed by Pam Sammons and is currently 

maintained (and occasionally tweaked) by 

Karen Rose Cercone.  Our attractive home 

landing page now hosts an active slide show 

which allows us to advertise both the upcoming 

PGS meeting as well as meetings sponsored 

by other local geological societies.  These 

informative slides (hyperlinked to outside web 

pages where appropriate) are interspersed 

with photos of past PGS field trips, student 

workshops, and interesting geological features 

photographed by our members.  On other parts 

of the website, we have updated our list of 

geological consultants and added an 

embedded Google map that represents 

consultant specialties with clickable icons 

http://www.linkedin.com/
https://twitter.com/PghGeoSociety
https://www.facebook.com/PittsburghGeologicalSociety/
https://www.facebook.com/PittsburghGeologicalSociety/
http://www.pittsburghgeologicalsociety.org/


linked to their web pages.  This service is 

offered free of charge to all who work in the 

earth science field as part of our educational 

mission.  Thanks to John Harper we also 

provide free downloads of colorful, high 

resolution educational resources such as the 

geologic map of Pennsylvania and our local 

stratigraphic section.  Web statistics show 

these are often the most viewed pages of our 

site! 

 

Finally, Karen Rose Cercone has given this 

monthly newsletter a bit of a face-lift this year.  

It is designed to make the important meeting 

information more readable on small mobile 

device screens.  We now have web links to the 

"Did You Know..." section so that our members 

can find out more about the fascinating news 

items that John Harper brings to our attention 

each month.  Web links and logos for our 

Corporate Sponsors have been added on both 

our web-page and at the end of each monthly 

newsletter to thank them for their support.   

One brand-new feature that you will see in this 

month's newsletter is a Donor Spotlight, in 

which we acknowledge members and others 

who have generously donated to the society's 

Galey Fund in support of student activities and 

to the PGS Endowment established through 

the Community Foundation Serving the Heart 

of Western Pennsylvania.  Of course, we honor 

the request of those who prefer to remain 

anonymous, but we want everyone to know 

how much we appreciate your contributions to 

our success as a society. 

 

Before I close I wish to welcome and thank 

APTIM Environmental & Infrastructure, Inc. as 

Corporate Sponsor.  I also wish to express 

sincere appreciation to Mr. Richard Gray for 

his generous donation to PGS. 

 

 

  Peter R. Michael 
           President

 

 

 

The following members and friends of PGS have donated recently to the Galey 

Fund in support of student activities or to the PGS Endowment Fund: 

 

Wally and Sue Phillips    Richard Gray 

Tamra and Christopher Schiappa  Steve McGuire 

 



 

PGS MEMBER PROFILE:  DAN HARRIS  

 

 

Company, title or role, years with company, any interesting internships/previous work history: 

California University of PA, Assistant professor, 5 years. Previous work history includes adjunct 

lecturer for West Virginia University and Bethany College.  

 

Education:  

M.S and Ph.D. in Geology from West Virginia 

University, B.A. in Environmental 

Geosciences at Slippery Rock University 

 

How long have you been a member or PGS? 

Five years 

 

Have you held any officer positions? 

Director-at-Large, 2017-present 

Membership subcommittee 2015-present  

 

What are some of your day-to-day 

responsibilities in your current role?  

Instruction of college courses, student 

advisement and mentoring, undergraduate 

collaborative research  

 

What is the best and worst thing about your current job? 

Best thing: I love working with students and watching them progress through their education. It 

is fun watching them develop as scientists and expand their understanding of Earth. 

 

Opportunities to take students outdoors is another nice benefit!   

 

Worst thing: Not sure! 

 

What was your first geology job out of college or weirdest geology job and did you learn 

anything you would like to pass on to students? 

I’ve pretty much always been in academia, but I guess my weirdest geology “job” was picking 

conodont jaw fossils under microscope for Dr. Tamra Schiappa! 

 

What is one thing you wish someone would have told you when you were starting out in the 

geology profession? 

Do NOT underestimate the value of networking with professionals AND with peers.  

 

(profile continues on next page) 



 

 

What is one class (geology or otherwise) you wish you would have taken in college that would 

have helped you after graduation?  

More math and computer programming 

 

What is your dream geology job?  

Teaching! 

 

What is your favorite PA geology site/fun fact/phenomenon, etc.?   

The highest point in Pennsylvania (Mt. Davis) is lower in elevation than the lowest point in 

Colorado! 

 

What is the most exciting place you have been geologically? 

The Kular Dome in Siberia 

 

What is your favorite rock, mineral, or fossil? 

Zircon! (ZrSiO4) 

 

What is your favorite song (of all time or right now) or your favorite geology related song? 

I’ve been listening to a lot of blues music lately. Pretty much anything by the Tedeschi Trucks 

Band is pretty solid right now. 

 

 

 
 

Professor Dan Harris shows his students how exciting sand dunes can be.  This photo 

was taken in 2014 at Great Sand Dunes National Park and Preserve in Colorado. 

http://tedeschitrucksband.com/
http://tedeschitrucksband.com/


 

GEOPHYSICAL SOCIETY OF PITTSBURGH 

 

November 7, 2017 

“Hilbert Transform of the Distributed Acoustic 

Sensing (DAS) Fiber Optic Data for the Marcellus 

Shale” presented by Payam Kavousi of 

West Virginia University 

 

Cefalo’s Banquet & Event Center, Carnegie PA 

 

NORTHERN ALLEGHENIES GEOLOGICAL 

SOCIETY 

 

November 7, 2017 

“Curiosity on Mars: Deciphering Trace Organic 

Compound Signatures from Gale Crater” presented 

by Kristen Miller Slawter of MIT. 

 

Amici’s Restaurant, Ebensburg PA 

 

HARRISBURG GEOLOGICAL SOCIETY 

 

November 9, 2017  

“Spooky Geology: Weird “Upside-Down” Ideas 

about Earth Science” presented by: Sharon Hill, 

P.G. – PA DEP, Bureau of Mining 

 

AEG Offices, Harrisburg PA 

 

 

AEG -  GREATER PITTSBURGH CHAPTER 

 

November 16, 2017 

“Landslides in Paradise: Case Histories of 

Landslides near Delaware Water Gap, Stroudsburg, 

Pennsylvania” presented by Dan Martt, PG, 

American Geotechnical and Environmental 

Services, Inc. 

 

Foster’s Restaurant, Green Tree PA 

 

 

ASCE PITTSBURGH - GEO-INSTITUTE  

 

November 30, 2017 

Annual Terzaghi Lecture presented by Kerry Rowe  

GEOLOGICAL EVENTS 

The Pittsburgh Geological Society is 

delighted to welcome the following 

professional members to the society: 

 

Clay A. Wilcox, Geologist 

BS, Geology – WVU (2001) 

MS, Geology – University of  

  Kentucky (2005) 

 

Steven M. Frank, GIT 

Geologic Specialist  

American Geotechnical & 

Environmental Services, Inc. 

BS, Geoscience -  Penn State  

   (2013) 

 

We are also happy to welcome the 

following new student members: 

 

From California University of 

Pennsylvania: 

Justin E. Fleischmann 

Morgan R. Jones 

Kayla L. Warhola 

 

From Slippery Rock University of 

Pennsylvania: 

Henry D. Kramer 

Courtney M. Slavic 

 

We look forward to seeing all of you at an 

upcoming society event!  

 

http://www.thegsp.org/event-2690605
http://www.thegsp.org/event-2690605
https://www.facebook.com/Northern-Alleghenies-Geological-Society-177847959291767/?ref=br_rs
https://www.facebook.com/Northern-Alleghenies-Geological-Society-177847959291767/?ref=br_rs
https://www.facebook.com/Harrisburg-Area-Geological-Society-271671046059/
http://www.aegweb.org/events/EventDetails.aspx?id=1025758&group=149908
http://www.aegweb.org/events/EventDetails.aspx?id=1025758&group=149908
http://www.asce-pgh.org/event-2619091?CalendarViewType=1&SelectedDate=11/30/2017
http://www.asce-pgh.org/event-2619091?CalendarViewType=1&SelectedDate=11/30/2017


 

PGS Wants to Hear from You!  

 

The Board of Directors invites all members of the Pittsburgh Geological Society 

to submit their ideas for the following: 

 

• Speakers and/or topics for future monthly meetings 

• Ideas for future PGS annual spring field trips 

• Volunteers willing to lead or help lead annual field trips 

• Suggestions for ways to mentor PGS student members 

• Volunteers to help mentor PGS student members 

 

Send your feedback to any member of the board of directors (see page 14 for 

our email links) or submit it using the contact form on the PGS website. 

 

 

 

 

THE ORIGIN OF WESTERN PENNSYLVANIA PLACE NAMES 
 

John Hopwood, a native of Virginia, 

purchased several large tracts of land 

between Uniontown and Chestnut 

Ridge in Fayette County and set up a 

town plan in 1791.  His village, which 

he called Woodstock, included wide, 

straight roads and 400 level lots 

sectioned into half-acres that were 

offered to settlers at prices that could 

be paid through installments of up to 10 

years – a very uncommon option at that 

time.   

 

After President James Monroe stayed 

at the Moses Hopwood House in 1816, 

the village was renamed Monroe.  In 

1881, someone discovered that a town 

named Monroe already existed in Pennsylvania (the town in Bradford County is now called Monroeton), so it 

was renamed Hopwood after its founder.   

 

Hopwood is known for its 19th century early-American stone buildings that can be seen along the Old US 

40, a number of them being on the National Register of Historic Places.  Besides President Monroe, other 

notables who stayed at the Moses Hopwood House while it was operated as an inn included presidents 

John Quincy Adams, William Henry Harrison, James K. Polk, and James Buchanan.   

  

Historic Moses Hopwood House in Hopwood, Fayette County 

https://www.redbubble.com/people/johnathanpoppe/works/23740714-gift-for-geologist-geologist-definition-shirt-geologist-meaning-shirt?p=iphone-case


. 

DID YOU KNOW . . . ? 
 

There are certain things that we know about how 

planets are formed.  For example, they grow by 

accretion of additional material gained through 

collisions with neighboring bodies, an often-

chaotic process in which material is lost as well 

as gained.  Massive planetary bodies that hit 

each other at speeds of several miles per second 

generate a lot of heat that produces oceans of 

magma and blankets of vaporized rock in their 

“atmospheres”.  Until planets attain the 

approximate size of Mars, their gravitational 

attraction is too weak to retain this “atmosphere” 

of silicate vapor, and the repeated loss of this 

envelope while collisional growth continues can 

cause the incipient planet’s composition to 

change substantially.   

 

Now, by using measurements of their Mg isotope 

compositions, a team of scientists has found 

evidence that Earth and Mars underwent just 

such a sequence of events during their early 

evolution.  Isotope ratios of Mg change during the 

loss of silicate vapors, which contain lighter 

isotopes.  Using this method, the team analyzed 

samples of the Earth as well as meteorites from 

Mars and the asteroid Vesta to estimate that 

more than 40% of the Earth’s mass was lost 

during its construction.  They found that Earth, 

Mars, and Vesta all have Mg isotope ratios 

distinct from any plausible starting materials that 

would have been present in the beginning 

nebula.  Isotopically heavy Mg isotope 

compositions indicate loss of mass following 

repeated episodes of vaporization (and 

subsequent loss of the vapor) during accretion.  

This process then results in other chemical 

changes during growth that generated the unique 

chemical characteristics of Earth.  Previously, it 

was known that the formation of planets was a 

violent process; it was equally well known that 

planetary compositions are distinct.  However, it 

was never clear that these were somehow linked.  

The team’s research now shows that vapor loss 

during high-energy collisions has a profound 

effect on a planet’s composition. 

 

http://www.sci-

news.com/space/planetaryscience/earth-

mars-creation-05266.html 

 

 
 

According to a new study, the Cretaceous-

Tertiary mass extinction led to a reduction in size 

of many groups that survived, including the birds.  

Scientists from Cornell University and the 

University of Bath in England presented evidence 

of what is called the “Lilliput Effect” in birds 

following the K-T extinction.  They hypothesized 

that, because smaller birds generally have faster 

metabolic rates and shorter generation times, 

characters that affect the rate of DNA evolution, 

these 

characters 

might have 

been 

influenced 

by the K-T 

extinction 

event.  

 

 The team 

focused on 

this subject 

because of 

the on-going “rocks and clocks” debate, which 

highlights the discrepancies between age 

estimates implied by the geologic record and 

those generated by molecular clocks.  Molecular 

clocks estimate how long ago a new species 

began based on the rate that DNA sequences 

change.  This, of course, assumes a relatively 

steady rate of genetic evolution.  So, if an 

extinction event caused the molecular clocks in 

organisms to speed up, even temporarily, it could 

explain why there are so many discrepancies 

Archaeopteryx, the first bird 

Planetary collisions also change the 

compositions of the planetary bodies 

http://www.sci-news.com/space/planetaryscience/earth-mars-creation-05266.html
http://www.sci-news.com/space/planetaryscience/earth-mars-creation-05266.html
http://www.sci-news.com/space/planetaryscience/earth-mars-creation-05266.html


between the two methods.  Reductions in size of 

birds following the extinction would be a good 

example.  The team believes that, by speeding 

up genetic evolution, the K-T extinction might 

have temporarily altered the rate of molecular 

clocks in birds, as well as plants, mammals, and 

other life forms.  Now, the real question is:  if the 

K-T extinction wiped out so many life forms, why 

did the birds survive at all?   

 

http://www.sci-news.com/paleontology/dino-

killing-mass-extinction-bird-evolution-

05249.html 

 

 
 

Scientists have wondered for years just how 

Earth's atmosphere filled with oxygen.  Earth's 

early atmosphere and oceans were devoid of 

free oxygen (oxygen that isn't combined with 

other elements), despite the work of the 

cyanobacteria (“blue-green algae”) that were 

producing it as a byproduct of photosynthesis.  

Then a change occurred about 3 Ga when small 

areas of the ocean started containing free 

oxygen. About 2.4 Ga, oxygen in the atmosphere 

increased about 10,000 times in just 200 million 

years.  The Great Oxidation Event changed 

chemical reactions on the surface of the Earth 

completely.  Now an international team of 

geologists might have discovered why. They 

suggest that oxygenation was just waiting to 

happen - it just needed the continents to mature.   

The composition of the continents also changed 

during the Great Oxidation Event, so the team 

set out to find a link by looking at records 

detailing the geochemistry of more than 48,000 

shales and igneous rocks from around the world 

dating back billions of years.  As it turned out, a 

huge change occurred in the composition of 

continents at the same time that free oxygen was 

starting to accumulate in the oceans.  Prior to the 

Great Oxidation Event, continental rocks were 

Mg-rich and Si-poor.  More to the point, the rocks 

contained olivine, a mineral that consumes and 

sequesters oxygen when it comes into contact 

with water. That’s probably what happened to the 

oxygen produced by early Precambrian 

cyanobacteria.  When continental crust changed 

its composition to be more like today's, the olivine 

virtually disappeared. Without it, oxygen finally 

began to accumulate. The oceans became 

saturated, and oxygen moved into the 

atmosphere. After that, the Earth became much 

more suitable for the evolution of complex life.  

Why the continents changed composition is still 

subject to study.  As it turns out, modern plate 

tectonics began at about the same time, and 

there are many scientists who feel there is a 

definite connection.  

 

https://www.sciencedaily.com/releases/2017/0

9/170918111851.htm 

 

 
 

Although any flood can be a nuisance, “nuisance 

flooding” is a term used for the kinds of nonfatal 

floods that close roads, seep into basements, 

and create chaos – in other words, they’re 

nuisances.  What is interesting is that such 

nuisance floods are increasing along southern 

stretches of the east coast of the US and 

decreasing farther north.  This phenomenon is 

being blamed in part on the ways humans are 

altering the natural flow of water in and on the 

Earth.   

 

A team of researchers used data from the last 20 

years to measure vertical land motion along the 

East Coast. They found that, on average, the 

coastal areas of Virginia, North Carolina, and 

South Carolina are sinking slowly at a rate of 

about 1.5 millimeters per year, significantly faster 

than geologic average.  These are regions where 

groundwater extraction is occurring faster than it 

can be replenished by precipitation and area 

streams.  And they are experiencing increased 

rates of nuisance floods as a result because 

even a relatively moderate rise in sea level could 

be enough to increase the frequency of floods.   

Cyanobacteria mounds generated oxygen during 

photosynthesis in the early Precambrian. 

http://www.sci-news.com/paleontology/dino-killing-mass-extinction-bird-evolution-05249.html
http://www.sci-news.com/paleontology/dino-killing-mass-extinction-bird-evolution-05249.html
http://www.sci-news.com/paleontology/dino-killing-mass-extinction-bird-evolution-05249.html
https://www.sciencedaily.com/releases/2017/09/170918111851.htm
https://www.sciencedaily.com/releases/2017/09/170918111851.htm


 

In contrast, the Maine and New Hampshire 

coastlines are actually rising, and nuisance 

flooding in northern U.S. coastal cities has 

decreased as a result.  This is because the 

weight of water building up behind Canadian 

dams about 500 miles away is pressing down on 

the land beneath the reservoirs and pushing the 

land to the south upward.   

The researchers highlighted the importance of 

vertical land motion in coastal areas, with the 

human contribution of groundwater extraction a 

critical factor in some regions.  They suggest that 

frequent nuisance floods can act as an early 

indicator of areas that will eventually see 

accelerated land loss and increased catastrophic 

flooding from hurricanes and tropical storms. 

They further suggested that their work could help 

identify those regions that will be most at risk for 

increased nuisance flooding, allowing for more 

conscientious water management policies by 

local officials.  

 

https://eos.org/articles/playing-with-water-

humans-are-altering-risk-of-nuisance-floods 

 

 
 

New research on a diverse group of extinct 

amphibians from the Carboniferous, Permian, 

and Triassic periods shows that these animals 

had a large array of different kinds of teeth, from 

large fangs to thousands of hook-like structures a 

few hundred microns in length called denticles on 

the roofs of their mouths.  Despite their size, the 

denticles have all of the features of the larger 

teeth on the margin of the mouth.  In many 

vertebrates, ranging from fish to early ancestors 

of mammals, denticles typically are found in 

concentrations on the bones of the roof of the 

mouth.  In this group of amphibians, known as 

temnospondyls, the denticles were also found on 

small, bony plates that filled the large soft part of 

the palate, resulting in the entire roof of the 

mouth being covered with literally thousands of 

tiny teeth were used to grab prey.   

 

Researchers at the University of Toronto who 

studied Permian fossils from Oklahoma, used 

thin sections of denticles to ascertain that they 

have all the main features of regular teeth, 

including enamel, dentine, pulp cavity, and 

peridontia.  A similarly extensive field of teeth in 

modern amphibians indicates they probably were 

also of similar use by their fossil ancestors.  The 

researchers suggested that the denticle-bearing 

plates were ideally suited for holding on to prey 

and may have expedited the swallowing of prey 

by retracting the eyeballs into the mouth, as 

some modern amphibians do.   

 

Their next question remains unanswered – if the 

astonishing number of teeth found in the ancient 

amphibians was so important to their feeding 

strategies, why have most modern amphibians 

reduced or entirely lost their teeth?   

 

http://www.sci-

news.com/paleontology/ancient-primitive-

amphibians-mouthful-teeth-05234.html 

 

 
 

Nuisance flooding in Charleston, SC, due to increased 

groundwater extraction accelerating land subsidence. 

An Early Permian temnospondyl 

amphibian displays its teeth. 

https://eos.org/articles/playing-with-water-humans-are-altering-risk-of-nuisance-floods
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A video has surfaced of a river of mud and grass 

“flowing” through a village in Tibet in September 

that was identified as an earthflow, a type of 

landslide that typically oozes rather than slides.  

Such landslides are slow, and usually 

unstoppable, but they are slow enough that most 

people can just get out of the way.  In fact, even 

though this occurred in a village, no injuries 

occurred.  Property, on the other hand, is not 

immune.  The video indicated that one family’s 

farm, including their car, was lost.   

 

It has been speculated that the earthflow was 

caused by the melting of permafrost.  Permafrost 

is important in cold environments for keeping the 

overlying soil layers in place and acting as 

foundation for trees and plants, and now the 

International Panel on Climate Change estimates 

that about 20 to 35 percent of the Earth’s 

permafrost could be gone by the mid-2000s.  

This sets up a dangerous situation for people 

who live on permafrost.  When it thaws it can no 

longer support the soil above it, and the ground 

can become highly unstable.  

Scientists aren’t sure what caused the earthflow 

in the video.  It could be due to thawing 

permafrost or a top layer of temporarily frozen 

soil that thawed during some unusually warm 

weather.  However, the video showed landslide 

scars on hills in the surrounding regions, so it is 

likely that this wasn’t the first time the ground has 

shifted beneath the surface in this region. 

 

http://news.nationalgeographic.com/2017/09/p

ermafrost-thaw-landslide-tibet-video-spd/ 

 

 
 

As geologists, we know that climate change can 

affect Earth's surface processes like erosion and 

sea level fluctuations.  But can such surface 

processes influence volcanic activity?  To answer 

this, a team of European geologists took a look at 

volcanic data from the Messinian salinity crisis in 

the Mediterranean Sea during the Miocene about 

5.5 ma.  At that time, the Strait of Gibraltar was 

blocked, which temporarily isolated the 

Mediterranean from the Atlantic. They found 

there was a sharp rise in volcanic activity at that 

time – 13 eruptions over a span of only 600 ka 

(twice the average activity) – so they tested 

various hypotheses and concluded that the 

increased magmatic activity could only be 

explained by the almost total desiccation of the 

Mediterranean.   

 

The team suggested that a sudden lowering of 

sea level caused the pressure to change at 

depth, thereby affecting magma production.  

They used numerical models to reproduce the 

history of charging and discharging of the weight 

of water and sediment in the Mediterranean as it 

was drying out, then calculated the changes in 

pressure at depth and the impact it might have 

had on magma production.  Their simulations 

showed that the only way to account for the 

increase in volcanic activity was that water level, 

and thus the weight of the Mediterranean Sea 

decreased by about 1.2 miles.  

 

Recent Earthflow in Tibet.   

Was it caused by thawing permafrost? 

The Mediterranean region today (white line) and during 

the Messinian salinity crisis (blue), with red circles 

showing the locations of volcanic areas enhanced 

during the crisis (size of each circle is proportional to 

the augmentation of volcanic activity). 

http://news.nationalgeographic.com/2017/09/permafrost-thaw-landslide-tibet-video-spd/
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The team’s research also demonstrated indirectly 

that climate change influences volcanic through 

the effects on erosion and hydrology, which 

modify the pressure exerted at Earth's surface on 

the deep layers.  We have been aware of the 

impact of volcanism on the climate for quite some 

time, but this new study shows that the opposite 

is also possible.  

 

https://www.sciencedaily.com/releases/2017/0

9/170925111400.htm 

 

 
 

Science has shown that the most important 

atmospheric warming agent is carbon dioxide, 

CO2, and most of that is coming from the burning 

of fossil fuels.  We also know that the second 

most potent greenhouse warming agent is 

methane, CH4, but where the majority of that gas 

comes from is still being hotly debated.  From 

2000 to 2007, there was a flattening of 

atmospheric concentrations of CH4, but there’s 

been a more recent 

increase that has 

been causing 

concern.  Some 

have blamed the 

petroleum industry 

because of an 

increased use of 

hydraulic fracturing 

in the effort to 

produce oil and gas 

from very tight rocks 

like shales.  Others 

blame agriculture – 

for example, rice 

paddies release 

large amounts of 

CH4.   

 

New research by a team of scientists from the 

Joint Global Change Research Institute places 

the blame on agriculture, specifically the livestock 

industry, for an 11% increase in CH4 emissions.  

Although not the largest contributor to the annual 

CH4 budget in the atmosphere, livestock seem to 

be the largest contributor to increases in recent 

years.  Cows and other ruminants expel CH4 into 

the atmosphere as a result of their digestive 

chemistry, with the subsequent “exhalation” (i.e., 

cow burps and farts) accounting for the majority 

of livestock emissions.  In addition, their waste 

can contribute to emissions if it isn’t handled 

properly (“manure management” is listed as a 

separate category of methane emission sources).   

This new study also found that some of the 

guidelines of the Intergovernmental Panel on 

Climate Change (IPCC) needed to be updated 

because, in most developed regions, livestock, 

especially dairy cows, are being fed more and 

bred to be larger.  In addition, their manure is 

being managed differently, often by the use of 

anaerobic waste lagoons that give off large 

amounts of methane.   

 

Using their new methodology, the researchers 

found that in 2011, global emissions were 8.4% 

higher from cow burps and farts and 36.7% 

higher from manure management than research 

by the IPCC originally estimated it should be.  

This brings up the question of whether these 

changes are large enough to account for recent 

global increases in CH4 concentrations.  The 

team seems to think so.  They suggest that their 

results indicate that 

livestock CH4 

emissions, although 

not the dominant 

overall source of global 

CH4 emissions, could 

be a major contributor 

to the observed 

increases over the 

2000s and 2010s. 

 

Not everyone agrees, 

of course.  Some “anti-

frackers” are quick to 

blame the boom in 

drilling shale wells, with 

their subsequent use of 

massive hydraulic 

fracturing, as the most 

likely cause of CH4 emissions.  Only time and 

more research will tell.   

 

https://www.washingtonpost.com/news/energ

y-environment/wp/2017/09/29/scientists-find-

that-belching-cows-could-solve-a-key-

mystery-about-the-

atmosphere/?utm_term=.0b5324f00aca 
 

 

 

Global monthly mean methane over the last three decades 

from the NOAA Earth System Research Laboratory. 
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President: Peter R. Michael Director-at-Large:  Diane Miller Director-at-Large:  Wendell Barner 
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Treasurer: Kyle Fredrick Director-at-Large: Brian Dunst Counselor: John Harper 
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Officer Contacts:  If you wish to contact a current PGS Officer, you can email Peter Michael, President, at 

shabell9@comcast.net; Tamra Schiappa, Vice President and Speaker Coordinator, at 

tamra.schiappa@sru.edu; Kyle Fredrick, Treasurer, at fredrick@calu.edu; and Ken 

LaSota, Secretary, at lasota@rmu.edu. 

Memberships: For information about memberships, please write PGS Membership Chair, PO Box 

58172, Pittsburgh PA 15209, or e-mail jharper.pgs@gmail.com.  Membership 

information may also be found at our website:  www.pittsburghgeologicalsociety.org. 

 

Programs: If you would like to make a presentation at a PGS meeting or have a suggestion for a 

future speaker, contact Tamra Schiappa, Program Chair at tamra.schiappa@sru.edu. 

 

Newsletter:    To contact the Newsletter Editor, Karen Rose Cercone, with questions or suggestions 

for articles, job postings or geological events, please email kcercone@iup.edu.   

 

Facebook:  Follow the PGS at https://www.facebook.com/PittsburghGeologicalSociety  

 

Twitter: PGS can be followed on Twitter by using the handle @PghGeoSociety  

 

LinkedIn: To join the PGS Group, click https://www.linkedin.com/groups/12018505 
   

  

 

 

 

 

 

  

PGS WEBSITE OF THE MONTH 

   The Messinian Salinity Crisis 
 

https://www.atmos.umd.edu/~dankd/

MessinianWeb/_private/HOME.htm 

 

Fun Fact Having Nothing to Do with Geology  

M&M candies were developed in 1941 for the US military so 

American troops would have chocolate that wouldn’t melt 

before it could be eaten.  The name comes from the last names 

of the founders, Forrest Mars Sr. of the Mars candy company 

and Bruce Murrie, son of Hershey’s president William Murrie. 
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ACA Engineering, Inc. 

www.acaengineering.com 

  

American Geosciences, Inc. 

www.amergeo.com 
 

  

 

American Geotechnical & 

Environmental Services, Inc. 

www.AGESInc.com 

  

Ammonite Resources 

www.ammoniteresources.com 
 

  

 

APTIM Environmental  

& Infrastructure, Inc. 

www.aptim.com 

  

AWK Consulting Engineers, Inc. 

www.awkengineers.com/  

  

Barner Consulting, LLC 

  

http://www.acaengineering.com/
http://www.amergeo.com/
http://www.agesinc.com/
http://www.ammoniteresources.com/
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The Baron Group Inc. 

 

 

Billman Geologic Consultants, Inc. 

www.billmangeologic.com 

 

DC Energy Consultants 

 

 

DORSO LP 

 

DiGioia, Gray & Associates, LLC 

http://www.digioiagray.com 
 

 

 

Enviro-Equipment, Inc. 

www.enviroequipment.com 

 

Falcede Energy Consulting, LLC 

 

Gannett-Fleming 
http://www.gannettfleming.com/ 

 

 

 

Geo-Environmental Drilling Co., Inc. 

www.geoenv.com 

http://www.billmangeologic.com/
http://www.digioiagray.com/
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http://www.gannettfleming.com/
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Groundwater & Environmental 

Services, Inc. 

hwww.gesonline.com  

 

 

Hayward Natural Resources, Inc.  

 

HDR Engineering, Inc. 

www.hdrinc.com 
 

 

 

 Howard Concrete Pumping Co., Inc. 

www.howardconcretepumping.com 

 

 

Insite Group, Inc. 

www.insitegroup.org 

  

 

Michael Baker International 

www.mbakerintl.com 

Montrose Air Quality Services 
www.montrose-env.com  

 

  

Moody and Associates Inc. 

www.moody-s.com 

 

Oil & Gas Management, Inc. 

 

http://www.gesonline.com/
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Pennsylvania Drilling Co. 

www.pennsylvaniadrillingco.com 

  

Pennsylvania Soil and Rock, Inc. 

www.pasoilrock.com 

 

  

 

Range Resources Appalachia 

www.rangeresources.com 

 

Seneca Resources Corporation 

www.natfuel.com/seneca 
 

  

 

THG Geophysics, Ltd. 

www.THGGeophysics.com 

  

Vista Resources, Inc. 

www.vistaresources.com 
 

  

 

Woodard & Curran, Inc. 

http://www.woodardcurran.com/ 
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