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MESSAGE FROM THE PRESIDENT

2025 marks 25 years of Professional Geologist licensing in NH.
Having been an active participant in GSNH’s meetings and field
trips since 2010, and obtaining my PG in 2013, | have gratitude
for my mentors, many of whom were integral in the origin of
GSNH and vital for PG licensing in NH. They are leaving a
legacy, and | am benefitting from their accomplishments and
teachings for the past 20 years. | also realize that | am no longer
a young professional, as | have been a member of this
organization for more than half its tenure. | am part of the group
of colleagues that must work to recruit young professionals to
our industry; one who now mentors.

As a board, we’ve been discussing how to appeal to young
professionals; discussing online payments and renewals,
adjusting dues and meeting prices, new meeting locations and
events. Regardless of what we change, or don’t change, the true
value of GSNH is the community. To be a professional, you
must belong to a professional community. The greatest gift
GSNH has given me is the networking relationships and insights
on how to practice geology. Looking back, | have had very little
direct financial gain from attending meetings. My gain has been
the sharing of knowledge and experiences, discussions of
trends in projects, their failures and successes. These have
been invaluable to me in this field. | belong to this community.

There are people | can call for guidance that would give me their
expertise at the drop of a dime or lead me to the one with the
expertise. | get those calls, too. This helps me be a better
professional. It is the collegiality of the industry that | appreciate
the most, which | want to stress as we recruit new members. If
you want to be a geologist, be a geologist. If you want to be a
professional geologist, be a part of our community.

— Abby
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DATES TO REMEMBER

January 16, 2025 — GSNH meeting (virtual via Zoom) — Nelson Eby will discuss the Kkiller lakes of
Cameroon. See next section, bottom of this page, for details.

March 20, 2025 — BOD meeting. Location TBD.

March 27, 2025 — 2025 Maine Sustainability & Water Conference. Augusta Civic Center.
https://umaine.edu/mitchellcenter/event/2025-maine-sustainability-water-conference/

March 27-30, 2025 — 2025 Geological Society of America Joint Northeastern and North-Central
Section Meeting. Erie, Pennsylvania.

https://www.geosociety.org/GSA/Events/Section Meetings/GSA/Sections/ne/2025mtg/home.aspx?hke
y=88411fd7-3278-41be-aa78-f451032e17f3

April 24, 2025 — GSNH Spring dinner meeting. Location TBD.

Looking for some continuing ed credits? Some webinar series are below:
e clu-in.org compiles webinars of interest to EPA and the environmental community here:

https://clu-in.org/training/#upcoming

e The geoscience online learning initiative (GOLI) has several webinars and short courses:

https://www.americangeosciences.org/workforce/goli

January Meeting Announcement — The Killer Lakes of Cameroon

Our next meeting will on-line via Zoom at 7 PM on Thursday, January 16.
Nelson Eby, professor at UMass Lowell, will be give a presentation on The Killer Lakes of Cameroon:

On the night of August 12, 1984, 17 mysterious deaths occurred near Lake Monoun, Cameroon. Two
years later, on the night of August 21, 1986, 1700+ mysterious deaths occurred near Lake Nyos. What
caused these deaths — bad actors or natural processes? An international team investigated these
deaths and came to a surprising conclusion.

Lakes Monoun and Nyos fill volcanic craters and are part of the active string of volcanoes known as
the Cameroon line. These volcanoes lie along a SE-NW trend that spans the boundary between the
Atlantic Ocean and the African continent. Did the geology play a role in the disasters? To find out the
answer attend the GSNH January Zoom meeting.

Please send Sharon Lewandowski an email to request a Zoom invite for the January meeting:

sharon.lewandowski@des.nh.gov
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What’s Your Board Been Doing?

The GSNH Board of Directors last met on Thursday December 12th. The primary topics of discussion
were commemorating the legacy of John Cotton, and preparing for the meetings and activities for

2025. There are some great events in the works, stay tuned for more information!

New Hampshire Geological Survey Update
By Shane Csiki, State Geologist and Director

December 2024

One of the primary functions of a State Geological Survey is to conduct and produce geologic maps.
For decades, NHGS has overseen the creation of hundreds of 1:24,000-scale maps, both for surficial,
and to a lesser extent, bedrock, geology. (Though, on the bedrock side, we’re starting to work to
change that!) The survey is also home to a suite of 1:62,500-scale maps, 1:100,000-scale maps, and
of course, the statewide bedrock and surficial maps. All of these maps are available in PDF format
online, and are frequently sought after. There’s only one small problem . . . have you tried to navigate

our website in order to find the map you need?

Since 2021, all of our maps have been available in NHDES’ Document Library, which can be difficult to
navigate, unless you know exactly how to use the pull-down menus and keywords to get to the map
you are after. Many other State Geological Surveys have developed web-based interfaces to allow the
public to access their maps in a map-based user friendly format, such as ArcGIS Online. To address
comments we received by the public that it was hard to find our maps, starting in 2023, Rebecca
LeCain put together the framework for a web-based map viewer. She designed it with color
symbolization for the geologic maps available that are Americans with Disabilities Act (ADA) compliant
to allow maximum use. In the middle of the project, Rebecca was promoted to our full-time Geoscience
Specialist position, which necessitated her time to be devoted to other projects. Our recently hired
Outreach Coordinator, Emily Beard, inherited the project and brought it over the finish line. Our new
mapper has been live since September. The “NHGS Interactive Publication Viewer,” as it is called, is
an ArcGIS Online application. To find a map that you are interested in, either surficial or bedrock, at
any scale that is available, in the viewer, simply navigate to the point or address of interest and click on
the map. A pop-up will appear that you can toggle that shows each surficial and bedrock geologic map
that is available for that location. For your map of interest, the pop-up window will provide a link to the
map (housed in the Document Library), and after clicking on it, will open up the PDF of the map right in

your web browser.
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You may access the viewer by going to: https://www.des.nh.gov/land/geology, and clicking the link for
“NHGS Interactive Publication Viewer.” You can then navigate to your point(s) of interest and start

browsing geologic maps.

We hope you find the new viewer valuable for your geologic maps searching. The viewer is designed
for you. So, if you have suggestions for improvement, or questions about the viewer, please send an e-

mail to Emily: Emily.A.Beard@des.nh.gov.

October 2024 Meeting Recap

Our meeting on October 17 was held at the McAuliffe-Shepard Discovery Center, with 47 attendees.
Attendees got to check out the exhibits after hours, and we watched a planetarium show on “Tonight’s
Sky”.

We also had cores of the Jurassic Conway Granite from the Redstone Quarry as centerpieces/door
prizes. The Redstone Quarry is at Rattlesnake Mountain, east of Conway, NH in Redstone Village. For
more information about the quarry, check out the following link:

https://conwaypubliclibrary.org/redstone-quarry-trail

New Hampshire Magazine had a recent article about the quarry; see page 13 for details.
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Setup for dinner at the Discovery Center: photo by Sharon Lewandowski.

We also had our annual membership meeting and voted in a new board! See article on page 6.
Professor Silas Laycock of University of Massachusetts, Lowell gave a presentation on The Magellanic

Clouds, which offer a unique window to stellar evolution and had a major impact on the development of

astronomy in the ancient world through today.

Page 5 of 17 Granite State Geologist December 2024 — Issue No. 127



Outgoing GSNH president Tom Fargo and presenter Silas Laycock: photo by Abby Fopiano

GSNH 2024 Election Results
By Julie Spencer, Nominating Committee

The 2024 election for the Board of Directors was held during the Annual Meeting on October 17, 2024.
To vote each member must be present at the meeting with an up-to-date membership. Thirty-three
members voted in the election and the results were unanimous. The incoming board will serve until the
next election in October 2026. Incoming board members are listed below with a notation of the term
they are starting. With the exception of Member-at-Large, there is a 3-term limit for each board
position. The Member-at-Large position has a 2-term limit. Congratulations to the new board!

e President — Abby Fopiano (1st term)
o Past President - Tom Fargo (the immediate past president serves in this position)
o Society Vice President — Nelson Eby (3rd term)

e Council Vice President — Doug Allen (3rd term)
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e Treasurer — Melissa Lombard (1st term)
e Secretary — Rebecca LeCain (2nd term)
o Members-at-Large:
o Sharon Lewandowski (2nd term)
o Mike Howley (2nd term)

o Lea Anne Atwell (1st term)

USGS Releases New Products that Map Four Decades of Land Cover Change

U.S. Geological Survey, October 24, 2025
https://www.usgs.gov/news/national-news-release/usgs-releases-new-products-map-four-decades-
land-cover-change

RESTON, Va. — The U.S. Geological Survey today released a newly updated and improved National
Land Cover Database, known as Annual NLCD, which offers insights into the changing characteristics

of landscapes across the conterminous United States from 1985 to 2023.

The updated land cover database now offers data starting in 1985 and in one-year increments—an
improvement over the previous NLCD, which only mapped land cover from 2001 to 2021 and in two- to

three-year increments.

The shift to Annual NLCD means scientists and resource managers will now have access to more
timely and consistent land cover data, enabling them to track changes and trends at a finer time scale.
This improved frequency of updates will support environmental modeling, more accurate monitoring of

land cover dynamics, and better decision-making for conservation and resource management.

“These improvements are the result of two years of research and development with the science user
community’s evolving needs for land cover data in mind, so we anticipate a lot of interest,"

stated Jesslyn Brown, USGS research geographer. “Over the summer, we processed more than 1.4
million Landsat observations and touched almost 300 trillion Landsat pixels to construct this land cover

database.”

The NLCD project is a joint effort between the USGS and a group of federal agencies known as the
Multi-Resolution Land Characteristics (MRLC) Consortium. The group ensures that land cover
information is consistent and relevant at the national scale, which can make it invaluable for a variety

of environmental, land management, and modeling applications.
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Annual NLCD is a new generation of land cover mapping that offers annual land cover and land change
science products nationwide with nearly four decades of data. Sources/Usage: Public Domain. View
Media Details

1. Land Cover — This dataset provides 16 land cover classes such as deciduous and evergreen
forest, grassland, cultivated crops and developed.

2. Land Cover Change — These data represent annual land cover changes from one year to the
next.

3. Land Cover Confidence — This layer provides confidence levels for the land cover
classifications.

4. Fractional Impervious Surface — This component provides the proportion of land covered by
developed surfaces, such as roads and rooftops.

5. Impervious Descriptor — This feature offers additional information about impervious surfaces
by distinguishing between roads and other built surfaces.

6. Spectral Change Day of Year — This attribute captures the specific day of the year when

significant changes in surface reflectance occur.
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To ensure the reliability of these data, the USGS conducts a rigorous accuracy assessment, reviewing
thousands of 30-meter plots annually to classify land cover and validate the data.

Annual NLCD is the new generation of land cover mapping with the ability to display four decades
annual land cover change. Here is an animation showing land cover change of the Great Salt Lake and
Salt Lake Valley, Utah from 1985 to 2023. Sources/Usage: Public Domain. View Media Details

More About the Database
The NLCD data leverage the extensive Landsat satellite data record at a 30-meter resolution going
back to the early 1980s.
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NLCD supports thousands of applications in the private, public, and academic sectors. It has been
used to assess ecosystem status and health, examine spatial patterns of biodiversity, understand
climate change, and develop land management policies. It also serves as a critical data layer in
national assessments of surface and ground water quality, wildfire monitoring and modeling, urban

heat risk, biological carbon sequestration, biodiversity conservation efforts and more.

For more information on the Annual NLCD Collection 1.0, including how to access the data, visit the

USGS website: https://www.usgs.gov/annualNLCD.

Call for Articles

Have a geological story you want to share with your fellow geologists? Did you go on a field trip or just
see a cool geological feature in your travels? Feel free to submit to the GSNH newsletter, published
quarterly. The submission deadlines are March 1, June 1, September 1, and December 1, but content

can be submitted any time for inclusion in the next newsletter article. Send to jlambert@nobis-

group.com. For more details, see the submission guidelines at the GSNH website:

http://www.gsnh.org/submission-quidelines.html.

USGS Critical Minerals Study: Bans on Gallium and Germanium Exports Could Cost the
U.S. Billions

U.S. Geological Survey, November 19, 2024.
https://www.usgs.gov/news/national-news-release/usgs-critical-minerals-study-bans-gallium-and-
germanium-exports-could

RESTON, Va. — U.S. Geological Survey researchers have developed a new model to assess how
disruptions of critical mineral supplies may affect the U.S. economy. Using the model, the researchers
estimate there could be a $3.4 billion decrease in U.S. GDP if China implements a total ban on exports

of gallium and germanium, minerals used in some semiconductors and other high-tech manufacturing.

Export bans are a risk, given that China imposed export licensing controls on mineral commodities
containing gallium and germanium in 2023, requiring state approval for all exports and establishing a
pathway to progressive export restrictions. China is the leading producer and exporter of both minerals
and the 2022 List of Critical Minerals showed that gallium had the highest supply risk of the minerals
analyzed. The new research paper, “Quantifying Potential Effects of China’s Gallium and Germanium
Export Restrictions” by Nedal Nassar and USGS colleagues, estimates the impact of varying levels of

Chinese export restrictions for either or both minerals on U.S. GDP.
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Figure 3. Estimated net decrease in L.S. gross domestic product at different levels of restrictions of China's net exports of 4, gallium or
B, germanium, by industry.

Estimated net decrease in U.S. gross domestic product at different levels of restrictions of China's net
exports of A, gallium or B, germanium, by industry. Sources/Usage: Public Domain. View Media Details

"Modern technology and manufacturing depend on reliable supplies of minerals, so it makes sense for
the USGS to track mineral supply chains and develop approaches to scan the horizon for potential
disruptions," said USGS Director David Applegate. "This research allows us to quantify how
important supplies of particular minerals are to the U.S. economy, enabling policymakers, industry and
the public to make informed decisions based on science. This cutting-edge research is also improving
the analysis behind the U.S. List of Critical Minerals."
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Economic losses to the U.S. from decreased gallium and germanium imports would be concentrated in
the semiconductor device manufacturing industry, which would account for more than 40 percent of
the net loss. Additional losses would be spread across multiple industries including downstream
producers dependent on semiconductors. Based on the results of the new model, gallium prices could
rise more than 150 percent and germanium prices by 26 percent in the case of a total ban, but the

decreased economic activity would be primarily driven by reduction in supplies.

"Losing access to critical minerals that make up a fraction of the value of products like semiconductors
can add up to billions of dollars in losses across the economy," said Nedal Nassar, lead author. "The
USGS has the expertise and the responsibility to help assure access to minerals and supply chain

resilience."

Another major driver of the impacts is the lack of significant production outside of China. “We do
account for currently available production capacity outside of China and the short-term substitution
potential. Our model projects the impacts in the near term and in many cases developing new supply

sources or substitute materials takes far longer,” Nassar said.

The estimates also help policymakers and industry make informed decisions on:

e maintaining or expanding stockpiles of gallium, germanium, and other mineral commaodities,

e investing in new plants to recover gallium and germanium from active and legacy mine waste,
and

e investing in postconsumer recycling of e-waste to recover gallium and germanium from

discarded products.

Through modeling studies like this one, the USGS supports supply-chain resilience. USGS experts
provide scientific expertise and technical advice to numerous government organizations, including the
intelligence agencies, the National Defense Stockpile, the Federal Reserve Board, the U.S.
International Development Finance Corporation and the U.S. Departments of Commerce, Defense,

Energy, Homeland Security and State.

In addition to identifying mineral supply risks and projecting the impact of supply chain disruptions, the
USGS, through its Mineral Resources Program, is the Federal government’s primary provider of
scientific information and research on mineral potential, production, consumption, and interaction with
the environment. This work includes developing the whole-of-government List of Critical Minerals,

assessing the Nation’s mineral resource potential, and through the Earth Mapping Resources Initiative
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(Earth MRI), partnering with state geological surveys to modernize the Nation’s data and mapping of

mineral resources.

The study can be found at https://pubs.usgs.gov/publication/ofr20241057.

Renew Your Membership for 2025!

It's almost 2025! Consider renewing your GSNH membership today. With your membership, you get a
discount on dinner meetings and field trips, information of upcoming events of interest to the geological
community, voting privileges at Society business meetings, and automatic subscription to this
newsletter! Membership dues also help to support outreach for the greater community, including

teaching grants.

See the last page of this newsletter for a membership renewal application.

Other Geology News:

See below for a roundup of recent geology articles that caught the interest of GSNH members:

Redstone Remains: The Abandoned Quarry Lies Hidden in the White Mountains
By Marshall Hudson. From New Hampshire Magazine, November 12, 2024.
https://www.nhmagazine.com/redstone-remains-the-abandoned-quarry-lies-hidden-in-the-white-
mountains/

Redstone is now a village in the town of Conway, but it began as a company town of the Maine and
New Hampshire Granite Company quarry. The quarry, which operated from the late 1800s to the mid
1900s, produced a red-brown granite and a green granite. Both granites had similar composition and
were soft enough for carving and etching, but hard enough to be long-lasting. In the late 1800s, the
quarry flourished, as the granite was in high demand as a building material and for carvings. It's now
owned by the Nature Conservancy and the state of New Hampshire, and managed by the Conway

Conservation Commission. There are hiking trails with interpretive signs — consider a visit!

How Stone Walls Became a Signature Landform of New England
By Robert Thorson. From Smithsonian Magazine, November 14, 2024.

Why does New England have so many stone walls? We have an estimated 240,000 miles of stone wall,

or six miles of stone per square mile of land. There are three major factors: hard rocks of igneous and
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metamorphic origin, glacial soils littered with stones broken out of the fractured bedrock, and old family

farms that required many fences to manage small parcels.

New full Sun views show sunspots, fields and restless plasma
From the European Space Agency, November 20, 2024.

https://www.esa.int/Science Exploration/Space Science/Solar Orbiter/New full Sun views show su
nspots fields and restless plasma

The European space agency has a set of new high resolution images of the sun from the Solar Orbiter.
These images are the highest-resolution views of the Sun’s visible surface (photosphere) — take a look

and zoom in!

Did Venus Have Oceans? This Surprising New Study Suggests Not, a Theory That Could Upend
the Search for Extraterrestrial Life

By Margherita Bassi. From Smithsonian Magazine, December 5, 2024.
https://www.smithsonianmag.com/smart-news/did-venus-have-oceans-surprising-new-study-suggests-
not-theory-could-upend-180985579/

Currently, Venus is exceptionally deadly to life as we know it, with a temperature high enough to melt
lead, air pressure 100 times that of earth’s, and clouds of sulfuric acid in the atmosphere. There are two
leading theories on how Venus developed: a “wet” theory that Venus originally was temperate enough
for oceans, and a “dry” theory that Venus was always hot and dry. A team of astronomers at the
University of Cambridge looked into the water content of volcanic emissions, which seem to support the
“dry Venus” theory. However, the debate may not be put to rest until we can send a physical probe,
planned for 2030.

The Webb Telescope Reveals a “Featherweight Giant” Planet
By Benjamin Cassese. From Sky & Telescope, December 13, 2024.
https://skyandtelescope.org/author/bcasseseskyandtelescope-com/

In 2023, the James Webb Space Telescope (JWST) observed the exoplanet HIP 67522B, which initially
appeared to be a relatively close planet similar to Jupiter. However, a recent study used a new method
(measuring a planet’'s mass using starlight passing through its atmosphere) to determine that it has an
extended atmosphere of water vapor and carbon dioxide, with a much smaller mass than initially
anticipated. While it appears to be a giant planet for now, that relatively low gravity means that its

atmosphere is likely already boiling off and that most of the atmosphere will be lost eventually.

Original study:

The Featherweight Giant: Unraveling the Atmosphere of a 17 Myr Planet with JWST
Pa Chia Thao et al. The Astronomical Journal, Vol 168, Number 6. DOI 10.3847/1538-3881/ad81d7
https://iopscience.iop.org/article/10.3847/1538-3881/ad81d7
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Legislative Committee Update — December 2024

By Tom Fargo

Below is a list of 2025 Legislative Service Requests (LSRs or draft bills) submitted as of

December 17, 2024, that are potentially relevant to members of the Geological Society of New

Hampshire. LSRs are identified by number only, and only the title of the proposed bill is

available at this time. This table lists LSRs identified by keyword searches as noted below.

LSR Number | Title

Key Word “Environ”

2025-0058 directing the dissolution of the department of health and human services' office of health
equity, department of environmental services' functions for civil rights and environmental
justice, and the governor's council on diversity and inclusion.

2025-0132 making an appropriation to the department of environmental services for wastewater
infrastructure projects.

2025-0466 establishing a climate change and damage division in the department of environmental
services.

2025-0467 establishing a commission to study the short and long-term impacts of pending national and
regional carbon pricing mechanisms on New Hampshire's citizens, businesses, institutions,
and environment.

2025-0579 requiring the department of environmental services to establish a site-specific setback
distance for proposed new landfills.

2025-0840 creating a private cause of action against companies that misstate the impacts of their

business on the environment.

Key Word “Water”

2025-0049 allowing subdivision regulations concerning water supply.

2025-0181 prohibiting the intentional disposal of yard waste into the surface waters of the state.

2025-0189 relative to rejecting all offshore wind energy projects in the waters off the coast of New
Hampshire and the Gulf of Maine.

2025-0528 prohibiting fluoridation of public water systems

2025-0544 allowing for the establishment of a village district to protect and remediate surface waters

2025-0555 requiring water districts to provide a water filtration system to residential customers in certain
cases.

2025-0655 recognizing the fundamental right to have clean air, clean water, and a healthy environment.

2025-0929 relative to regional drinking water infrastructure.

Key Word “Waste”

2025-0160 relative to hazardous waste accident fees.

2025-0404 relative to the membership of the solid waste working group.

2025-0610 making an appropriation to the solid waste management fund

2025-0774 establishing a committee to study the use and problems associated with regulating the

distribution and disposal of certain solid waste within landfills and transfer centers.

Key Word “Professional”

2025-0530

relative to the definition of professional engineer.

2025-0964

relative to office of professional licensure and certification investigations.

Key word searches with no returns: geology, mineral, rock, soil
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GSNH T-Shirt Order Form

Number | Price per Total
of Shirts Shirt
GSNH Small T-Shirt $18.00
GSNH Medium T-Shirt $18.00
-GSNHtarge T=Shirt $18-00
GSNH-ExtratLarge T-Shirt $18-00
Subtotal
Shipping & Handling costs Shipping & Handling
One Shirt $4.00 Total
Two Shirts $7.00
Ship to:
Name
Street Address

City, State, Zip Code

Phone #

(in case of questions about your order)

Please make checks payable to "GSNH" and mail with this
completed order form to:

GSNH
P.O. Box 401
Concord, NH 03302
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MEMBERSHIP & RENEWAL APPLICATION

Geological Society of New Hampshire

PO Box 401, Concord, NH 03302

Name: (Please print clearly)

Renewing Members: Only update this section if you have changes to your contact
information (including email) or educational history.
New applicants: please complete this section.

Preferred address/email to receive GSNH Communication: _ Home or __ Business
Home Address: Business Address:

(Employer):
Home Telephone: Office Telephone:

New Hampshire PG # (if applicable)

Education: Degrees received or in progress:

Year Degree Maijor College or University

I volunteer to help with one of the following committees or tasks:

___Membership Committee Membership Category:
___Legislative Committee ___ Regulations Committee _ .
. . Communications Committee
Giving a talk at a meeting — Education Committee N
e e e e m e m = = = bVents Committee (Newsletter or Website, circle preference) _

__ Other:
— Regular Member (Annual Dues $20.00)

__ Student Member (Annual Dues $10.00)...Please_complete Education section above.

Make checks payable to "Geological Society of New Hampshire." Note that GSNH dues are not deductible as
a charitable contribution, but may be deductible as a business expense. Please return this completed application
form with any necessary corrections and a check for the appropriate dues to the GSNH at the address above.
The Society’s membership year runs from January 1 to December 31.

Signature: Date:
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