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 The objective of the Society is to promote  

 the knowledge and understanding of Earth science, 

and its application to human needs 
 

 

      January 2014January 2014January 2014   Newsletter of the Society 

Tuesday, January 14th:  

Annual S.F. Emmons Lecture 

 
C O R R E C T I N G  I C E  S H E E T  M A S S  B A L A N C E  F O R  R E F R E E Z I N G  O F   

I N F I L T R A T E D  S U R F A C E  M E L T :  T H E  F O R G O T T E N  G R A N D  P R O B L E M  

B Y  W .  T A D  P F E F F E R   

Social time— 6:30 p.m. Meeting time—7:00 p.m. 

PLEASE NOTE CHANGE OF DAY AND MEETING PLACE!!! 

  

Foss Auditorium 

American Mountaineering Center 

710 10th Street 

Golden, Colorado 

 

Columbia Glacier, Alaska; Crevasses on upper glacier, 2006 (L), Calving terminus, 2005 (R). 
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Abstract 

 

Recent images showing vastly expanded regions of surface melt on the Greenland Ice Sheet are testimony to the 

climatic anomalies now occurring in the Arctic with ever greater frequency and duration. What these images tell 

about the overall mass balance of the Greenland Ice Sheet, on the other hand, is another question, not directly ad-

dressed by determination of surface melt rates. The significance of that increased melt depends greatly upon 

whether the water thus produced runs off directly to the ocean via near-surface hydrologic pathways, or drains to 

the base of the ice sheet where it may influence ice sheet sliding, or percolates some short distance vertically to 

be retained, possibly as saturated firn or as refrozen “infiltration ice.” At present the observational evidence need-

ed to investigate this problem is sparse (but not altogether absent), and relevant theory is in development, but in-

complete. Significantly, there is still no observational method for directly measuring the outflow of water from 

the Greenland Ice Sheet, and all evaluations of the surface mass balance of the ice sheet depend to some extent on 

modeled runoff, based on unconfirmed assumptions about the mobility and transport of water once it has been 

generated by surface melt. 

 

The fate of surface-generated melt on the Greenland Ice Sheet has been the focus of studies going back to the 

1950s and 1960s when research motivated by Cold War military objectives was conducted on internal firn struc-

ture, and trafficability of the ice sheet surface. The earliest comprehensive global studies on future sea level rise 

began in the late 1970s, leading to research specifically on Greenland’s overall mass balance. At that time, reten-

tion of infiltrating melt water by refreezing was identified as a crucial unknown to be resolved if the mass balance 

of polar glaciers, and the Greenland Ice Sheet in particular, was to be modeled based on projections of future 

temperature. Subsequent developments in surface energy balance measurements and modeling have yielded a 

robust capacity to model the generation of surface melt, but to date the near-surface transport of that melt has at 

best been handled by one-dimensional models of infiltration and refreezing. Observations show, however, that 

melt water infiltration in subfreezing, heterogeneous, stratified firn is highly non-linear and typically involves the 

development of vertical channels, or “flow fingers,” where water flows downward through firn of higher relative 

saturation and hydraulic conductivity.  The differences in transport characteristics between one-dimensional, ho-

mogenous and three-dimensional, heterogeneous infiltration can be dramatic. 

 

I will review the fundamental physics of the problem of melt water infiltration in cold, permeable snow, trace its 

history as a research issue in the context of forecasting future sea level rise, discuss some interesting and very 

new developments, and make an initial evaluation of the effect of this unsolved problem on sea level projections. 

 

   Biography 
                                            

 
W.Tad Pfeffer is a glaciologist, geophysicist, and photographer at the  
University of Colorado at Boulder. He is a Fellow of the University’s Institute 
of Arctic and Alpine Research and Professor in the Department of Civil,  
Environmental, and Architectural Engineering. Pfeffer’s research is focused 
on glacier mechanics and dynamics, and particularly on dynamics of ocean-
ending glaciers and glacier contributions to sea level.  He has done field 
research for more than 30 years in glacier regions from Alaska to Antarctica 
to the summit of Mt. Kilimanjaro.  Pfeffer also leads the long-term study of 
Columbia Glacier, on Alaska’s South Central Coast, one of the world’s most 
extensively studied and most rapidly changing glaciers.  He has served as 
an advisor to the United Nations Environmental Program (UNEP), the Arctic 
Monitoring and Assessment Program (AMAP), and is a Lead Author for 
Chapter 13 (Sea Level Change) in the IPCC Fifth Assessment/Working 
Group I. In addition to his scientific work, Pfeffer’s photography has ap-
peared in many publications in the US and Europe. He is the author of  
The Opening of a New Landscape: Columbia Glacier at Mid-Retreat,  

published by the American Geophysical Union in 2007. 
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CSS President’s Message     

by Scott Lundstrom 

 
It is an honor to serve as CSS president in 2014, especially considering the ex-

tensive legacy and many valuable activities of the Colorado Scientific Society, 

the critically important service of all active members, and the excellent and di-

verse examples of previous presidents. I would like to emphasize how much our 

Society appreciates the excellent leadership and dedicated work that Matt Sares 

accomplished as President for the Society throughout 2013.  For those who did 

not make our December business meeting, you missed a thoughtful and expedi-

tious review of the many activities of CSS in 2013,  a wonderful holiday pot-

luck, and an excellent Presidential address by Matt on Natural Acid Rock drain-

age in Colorado. Our officers, councilors and committee chairs each volun-

teered significant time, energy and thoughtfulness from their busy schedules to 

make CSS function smoothly - we especially owe thanks to Beth, Ben, Don, 

Linda, Lisa, Liz, Pete and several more individuals whose service we will highlight during the year. The meetings 

and other key activities of CSS could not happen without key participation from many members. 

 

Our January meeting will be our Emmons Lecture – it will be on the evening of Tuesday, January 14 at the Ameri-

can Mountaineering Center in Golden, where we had the previous Emmons lecture. (so NOT at our regular meeting 

location)  Our Emmons speaker is Tad Pfeffer, a glaciologist and professor of the University of Colorado, speaking 

about the Greenland Ice Sheet and the neglected but important problem of the fate and effects of increased surface 

melt infiltrating and refreezing at depth in the ice sheet. The problem is critical to understanding future sea level 

change in response to cryospheric change. 

Where is this Rock? By Pete Modreski 

Our December photo, looking (south) down a road through two tunnels exactly in line, was taken 

along Chaffee County Road 371, just north of Buena Vista and on the east side of the Arkansas Riv-

er.  You can see the site on a topo map marked as “Tunnels”, and just north of them is the rounded 

granite knob marked as “Elephant Rock”, which does indeed look like the south end of a northbound 

elephant (I considered a photo of the elephant for Where’s That Rock, too).  I believe the rock at 

these tunnels, forming most of the mountainsides immediately east of Buena Vista, is a probably 1.7 

Ga granodiorite. 

Here is our “Where is this Rock” photo for January, 2014.  Happy New Year!  I know that some 

of you have seen this recently. Let’s see how many can respond with an answer. Please send an-

swers to: pmodreski@usgs.gov or to lbarton1611@gmail.com 

Pleas and 
Thank Yous! 
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Upcoming CSS Meeting presentations: 

USGS Rocky Mountain Science Seminars 
Tues., Jan. 21 , 2:00 p.m., - “Zircons from Hell? SIMS and Atom Probe Tomography of Hadean Zircons.” Speaker— John Valley, University of 
Wisconsin. 
Tues., Feb. 4 , 10:30 a.m., - “Volcanic Landslides: The Inside Story.” Speaker—Carol Finn, USGS, Denver. 
Tues., Feb. 18 , 10:30 a.m., - “How to Date Sedimentary Rocks.” Speaker—John Aleinikoff, USGS, Denver. 
All interested persons are welcome to come to these lectures held in the Building 25 auditorium, Denver Federal Center, Lakewood.  Enter 
the Federal Center via the main gate (Gate 1) on Kipling St., and go north to the large parking lot (with overhead solar photovoltaic panels) 
east of Building 25; enter Bldg. 25 via the Security station at entrance E-14, near the center of the building.   
Please email:  pmodreski@usgs.gov  for a complete list of all our seminars scheduled through May 28.  
 
Friends of Mineralogy (Colorado Chapter)  
Thurs., Jan. 9, 7:30 p.m., VIP Room, Denver Museum of Nature and Science (enter the Museum through the staff/security station entrance, 
to the left of the main entrance). Topic—“Minerals of the Franklin and Sterling Mines, Sussex County, New Jersey.” Speaker—Philip 
Persson. All are welcome to attend.  
  
Lake George Gem & Mineral Club 
Sat., Jan. 11, 10:00 a.m., Lake George Community Center, north side of US Highway 24 on the east side of town, sharing a building with the 
County Highway shops. Topic—“Pegmatites.” Speaker—Pete Modreski. All are welcome to attend. 
 
Florissant Scientific Society 
Sun., Jan. 19, 12:00 p.m. Dinosaur Ridge Visitors Center, 16831 W. Alameda Parkway, Morrison (upstairs in the "barn" building). Topic-- 
“Archaeology of Black Cave in Douglas County, CO.” Speaker—Craig Bannister. Bring goodies to share for lunch. For more info contact Beth 
Simmons, cloverknoll@comcast.net.  
 
AIPG Annual Dinner (Colorado Section) 
January 14, 2014, 6:00 p.m., Golden Hotel, 800 Eleventh Street, Golden, CO. Topic—“Impacts of the September 2013 Floods on Highways 
and Other Infrastructure.” Speaker—Dr. William Hoyt, University of Northern Colorado. Dinner will be preceded by a cash bar. The cost will 
be $60 per person for members and their guests and $20 per person for student members and their guests. The annual dinner is being held 
in January rather than competing with December holiday events. Please make your reservations by January 6th with David Abbott, dmag-
eol@msn.com or 303-394-0321. Please provide your name, the name of any guests, and the entrée choice for each person. Payment can be 
made by cash or check payable to “Colorado Section AIPG.” 
 
The Rocky Mountain Association of Geologists & The Denver Geophysical Society— Tues., Feb. 14th.  
Registration, Sponsorship and Vendor Booths now available for 20th Anniversary 3D Seismic Symposium: Sheraton Hotel - Downtown  
Denver, 1550 Court Place, Denver, CO. The 3D Seismic Symposium provides case histories for geophysicists, geologists, landmen and  
engineers who seek to stay abreast of new 3D technology as applied to petroleum exploration and development. 

Pre-Paid Check In: 7:15am 
Kickoff Presentation Begins at 8:00am 

Onsite registration is dependent on availability. 
Rooms will be held at the Sheraton Hotel for a special rate for 3D Symposium attendees subject to availability. For more information visit: 

http://www.rmag.org/i4a/pages/index.cfm?pageid=3455 
 

Calendar of Events– January 
Colorado Scientific Society’s regular meetings are held the 3rd Thursday of the month at the  

Shepherd of the Hills Presbyterian Church, 11500 West 20th Ave., Lakewood, CO.  

Unless otherwise advertised- Social time begins at 6:30 p.m. and talks start at 7:00 p.m. 

For more information, contact Scott Lundstrom, 303-917-2849,  pslundstrom@msn.com. 

Tues., Jan. 14th., 6:30 p.m. Social half-hour; 7:00 p.m. Lecture 

Annual Emmons Lecture sponsored by the Colorado Scientific Society: “Greenland Ice Sheet Mass Balance, the Forgotten Grand Problem,” 
by Tad Pfeffer, INSTAAR and CU-Boulder.  At the American Mountaineering Center Auditorium, 710 10th St., Golden CO. All are welcome 
to attend. 
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Science News 

NASA's Fermi Makes First Gamma-

Ray Study of a Gravitational Lens 

Jan. 6, 2014 — An international team of astronomers, using NASA's Fermi obser-

vatory, has made the first-ever gamma-ray measurements of a gravitational lens, a 

kind of natural telescope formed when a rare cosmic alignment allows the gravity 

of a massive object to bend and amplify light from a more distant source. 

This accomplishment opens new avenues for research, including a novel way to probe emission regions near supermassive black 

holes. It may even be possible to find other gravitational lenses with data from the Fermi Gamma-ray Space Telescope. "We began 

thinking about the possibility of making this observation a couple of years after Fermi launched, and all of the pieces finally came 

together in late 2012," said Teddy Cheung, lead scientist for the finding and an astrophysicist at the Naval Research Laboratory in 

Washington. 

         In September 2012, Fermi's Large Area Telescope (LAT) detected a series of bright gamma-ray flares from a source known as 

B0218+357, located 4.35 billion light-years from Earth in the direction of a constellation called Triangulum. These powerful flares, in 

a known gravitational lens system, provided the key to making the lens measurement. 

         Astronomers classify B0218+357 as a blazar -- a type of active galaxy noted for its intense emissions and unpredictable behav-

ior. At the blazar's heart is a supersized black hole with a mass millions to billions of times that of the sun. As matter spirals toward 

the black hole, some of it blasts outward as jets of particles traveling near the speed of light in opposite directions. The extreme 

brightness and variability of blazars result from a chance orientation that brings one jet almost directly in line with Earth. Astrono-

mers effectively look down the barrel of the jet, which greatly enhances its apparent emission. Long before light from B0218+357 

reaches us, it passes directly through a face-on spiral galaxy -- one very much like our own -- about 4 billion light-years away. The 

galaxy's gravity bends the light into different paths, so astronomers see the background blazar as dual images. With just a third of an 

arcsecond (less than 0.0001 degree) between them, the B0218+357 images hold the record for the smallest separation of any lensed 

system known. 

         While radio and optical telescopes can resolve and monitor the individual blazar images, Fermi's LAT cannot. Instead, the Fer-

mi team exploited a "delayed playback" effect. “One light path is slightly longer than the other, so when we detect flares in one image 

we can try to catch them days later when they replay in the other image," said team member Jeff Scargle, an astrophysicist at NASA's 

Ames Research Center in Moffett Field, Calif. 

          In September 2012, when the blazar's flaring activity made it the brightest gamma-ray source outside of our own galaxy, 

Cheung realized it was a golden opportunity. He was granted a week of LAT target-of-opportunity observing time, from Sept. 24 to 

Oct. 1, to hunt for delayed flares. At the American Astronomical Society meeting in National Harbor, Md., Cheung said the team had 

identified three episodes of flares showing playback delays of 11.46 days, with the strongest evidence found in a sequence of flares 

captured during the week-long LAT observations. Intriguingly, the gamma-ray delay is about a day longer than radio observations 

report for this system. And while the flares and their playback show similar gamma-ray brightness, in radio wavelengths one blazar 

image is about four times brighter than the other. 

           Astronomers don't think the gamma rays arise from the same regions as the radio waves, so these emissions likely take slightly 

different paths, with correspondingly different delays and amplifications, as they travel through the lens. "Over the course of a day, 

one of these flares can brighten the blazar by 10 times in gamma rays but only 10 percent in visible light and radio, which tells us that 

the region emitting gamma rays is very small compared to those emitting at lower energies," said team member Stefan Larsson, an 

astrophysicist at Stockholm University in Sweden. As a result, the gravity of small concentrations of matter in the lensing galaxy may 

deflect and amplify gamma rays more significantly than lower-energy light. Disentangling these so-called microlensing effects poses 

a challenge to taking further advantage of high-energy lens observations. 

           The scientists say that comparing radio and gamma-ray observations of additional lens systems could help provide new in-

sights into the workings of powerful black-hole jets and establish new constraints on important cosmological quantities like the Hub-

ble constant, which describes the universe's rate of expansion. The most exciting result, the team said, would be the LAT's detection 

of a playback delay in a flaring gamma-ray source not yet identified as a gravitational lens in other wavelengths. 

 
This image is a graphical representation of blazar in the heart of an active galaxy with matter falling toward a supermassive black hole creating jets 

of particles traveling near the speed of light. (Credit: NASA/Goddard Space Flight Center Conceptual Image Lab) 

 
Citation: NASA/Goddard Space Flight Center (2014, January 6). NASA's Fermi makes first gamma-ray study of a gravitational lens. ScienceDaily 
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It’s Time to Pay Dues for 2014...  
 

Membership dues for the coming year (2014) are now being accepted. You will find a dues payment form in this newsletter 
or on the CSS Web site:  www.coloscisoc.org/membership/dues.html 
 
Dues payments are $20 for regular members; $10 for corresponding members (outside the Colorado Front Range area), and 

$5 for students. You may pay your dues by mailing a check to the CSS, or pay with a credit card using PayPal on the CSS 

website.  

 

CSS Treasurer Don Sweetkind will send out an email to all members with information on their dues paid status. If you are 

uncertain if you owe dues or of your member status, or if you have not received a receipt for a past contribution, contact CSS 

Treasurer Don Sweetkind by phone at 303–236–1828 or by e-mail at dsweetkind@usgs.gov. 

Pleas and Thank Yous 

Call for Papers 
 

CSS Co-Chairs, Libby Prueher and Lisa Fisher, with committee member Harald Drewes, are moving forward with the planned Volume based 

on the two topical sessions held at the GSA Denver annual meetings.  

The Colorado Scientific Society and 150 Years of Geologic Research in Colorado: 

I.  Colorado Geology and Important Scientific Contributions by the Founders and Members of the Rocky Mountain Region’s Oldest 

Scientific Society, Founded in 1882 (GSA Annual Meeting 2010) 

II.  Development of Geological Concepts, and Studies in Colorado Geology, sponsored by the Rocky Mountain Region’s Oldest Sci-

entific Society, founded in 1882 (GSA Annual Meeting 2013) 

Authors of talks presented at these two sessions are asked to submit a paper based on their oral presentations.  Additional papers are solicited 

to cover topics not presented at the two meetings.  Papers will be peer reviewed. The volume will be submitted for publication to GSA or 

other professional organization.  

The focus of the papers should be:  

       A.  Historical Colorado Geology 

B.  Contribution of Founding and Early CSS Members to Geology  

       Either to Colorado geology or to development of geologic concepts (not limited to Colorado) 

C.  Contributions of CSS Members through Time (1882-present, including current)  

       With emphasis on development of geological ideas (not geographically limited) or the furthering of knowledge of Colorado 

geology 

D.  Development of Geologic Concepts stemming from Colorado geologists or Colorado geology 

E.   Development of Colorado Cultural/Historical aspects as affected by Colorado Geology  

(e.g. railroads, etc.)    

Deadline for commitment and outline is Feb 15, 2014; deadline for first draft is May 15.   

For more information please contact: lprueher@umich.edu, or  lisa.fisher@escalantemines.com 

 

Volunteers for this committee are welcome.  

                                 Memorial Celebration for Tom Steven, January 18, 2014 

 
Colleagues and friends are invited to join the Steven family in a memorial celebration for Tom Steven.  The memorial will be held on  

Saturday, January 18, 2014 from 1:00 to 4:00 pm at the Carmel Oaks Retirement Community, 1811 South Harlan Circle, Lakewood,  

CO. 80232.   

 

There will be an opportunity for those attending to share their memories about their time with Tom.  Also during the memorial, there will 

be a digital slide show showing Tom – at work and at play.  If you have memorable photographs of Tom that you would like to share, or 

for additional information about the memorial please contact Tom’s daughter Barbara Steven by e-mail at: bsteven@comcast.net or bste-

ven@guildmortgage.net or call- 720-331-9849. 

mailto:lprueher@umich.edu
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The Denver Museum of Nature and Science is Looking for  

Donations of USGS Topographic Maps  
 

Over the decades our Museum has acquired a large collection of topographic maps and map  

cabinets, but with the imminent move to our new collections facility, we are seeking to downsize our 

collections.  We will begin downsizing these collections in January 2014. 

 

Our maps are catalogued and inventoried.  The maps span the 50 U.S. states, and include 

7.5’ (1:24,000), 15’ (1:62,500), 30’ (1:125,000), 30’x60’ (1:100,000) and 1⁰x2⁰ (1:250,000) 

maps.  We also have a limited number of national park, Canadian and Antarctica maps.  Many of the 

15’ and 30’ maps are antiques in of themselves, dating back to pre-1920.  We have detailed listings 

of U.S. maps (by map name, latitude/longitude and publication years).  If you or one of your col-

leagues is interested in these maps, please let me know which states you may have interest in and 

an index can be provided.  The Museum will prioritize giving maps to its own personnel, then to oth-

er libraries and museums and then to civic organizations or their members. 

 

Thank you for your consideration. 

 

Dan Winester 

Department of Earth Sciences 

Denver Museum of Nature and Science 

dwinester@dmns.org 

RMMS—“Map Treasures of History Colorado” 
January 21st and 28th,  6:00 p.m.-7:00 p.m. 

 

The RMMS members will get a privileged look at some of the map treasures of History  

Colorado. By special arrangement (usually only photocopies are available) a selection of  

original maps from one of finest repositories of rare maps of Colorado and the west will be 

shown to our members by librarian Patrick Fraker and the head of the research center, Laura 

Ruttum-Senturia.  On January 21, the map treasures tour will be followed by a lecture about 

the changing landscape of the I-70 corridor. Space is limited, so for each evening, the event is restricted to 25 RMMS members who 

must sign up in advance.  RMMS members may bring a guest. 

 

Park in any available lot, or across the street at the Civic Center garage, or on the street. Members should enter History Colorado at the 

Lincoln Street entrance. Note: The Lincoln Street entrance is on the opposite side of the History Colorado building from the Civic  

Center and Art Museum.  

 

Sign-up Is Required! Call Chris Lane at: (303)-322-4757 or e-mail: lane@philaprintshop.com   

U.S. Environmental Protection Agency 
Technical Roundtables are an important component of EPA’s Hydraulic Fracturing Study. EPA recently held a Technical 

Roundtable where subject-matter experts discussed the outcomes of the 2013 Technical Workshops, stakeholder engage-

ment, and plans for the draft assessment report expected to be released in December 2014. 

  

EPA will be hosting a one-hour webinar on Tuesday, January 21, 2014 at 2:30pm EST to provide a summary of the roundtable. To 

participate in the webinar, please register at:  http://www.clu-in.org/conf/tio/frac9/.  To view roundtable materials and presentations, 

please visit: http://www2.epa.gov/hfstudy/2013-technical-roundtable. 

Welcome New Member!  Student Member— Kristine Zellman 
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2014 CSS Elected Positions 

President:……………………………Scott Lundstrom, 303-917-2849, pslundstrom@msn.com 

President Elect:…..…………………Paul Morgan, 303–866–2611, paul.morgan@state.co.us 

Treasurer:……………………………Don Sweetkind , 303-236-1828, dsweetkind@usgs.gov,  

Secretary:……………......................Lisa Fisher, 303-215-0480, lisa.fisher@escalantemines.com 

Past President……………...……….Matt Sares, 303-866-3581 x8290, matt.sares@state.co.us 

 

We are still seeking volunteers or nominations to fill several vacant posts. They are:  

 

 Outreach Chair 

 Publicity Chair 

 Hospitality Chair 

 

We will also gladly accept volunteers to serve on any and all of our standing committees. 

If you have any questions regarding the duties of these positions, please call your favor-

ite officer, councilor, or chair.  

 

Please consider volunteering—many hands make lighter work and we would love to have 

a larger pool of ideas and contacts!  

  

COUNCILORS 
2013–2015: Marieke Dechesne, mdechesne@usgs.gov 
2013–2015: Liz Pesce, pesce.e@gmail.com  
2014–2016: Celia Greenman, celia.greenman@earthlink.net 
2014–2016: Peter Barkmann,   
2012–2014: Rebecca Flowers, 303–492–5135, rebecca.flowers@colorado.edu 

                                                                                      
COMMITTEE CHAIRPERSONS 
Best Paper Award: Matt Sares, 303-866-3581 x8290, matt.sares@state.co.us 
Database Manager: Emily Taylor, 303–236–8253, emtaylor@usgs.gov 
Field Trips: Cal Ruleman, 303–236–7804, cruleman@usgs.gov 
History: Beth Simmons, cloverknoll@comcast.net 
Hospitality: Open 
Membership/Mentor: Liz Pesce, epesce@mines.edu 
Memorial Funds: Matt Sares, 303-866-3581 x8290, matt.sares@state.co.us 
Newsletter Editor: Linda Barton Cronoble, 720-338-6201, lbarton1611@gmail.com 
Outreach: Open 
Program: Open  
Publicity: Open 
State Science Fair: Chuck Weisenberg, 303–238–8806, cweisnbrg@msn.com 
Webmaster: Paul Morgan, 303–866–2611, paul.morgan@state.co.us 

Colorado Scientific Society 
P.O. Box 150495 

Lakewood, CO 80215-0495 
http://www.coloscisoc.org 

Volunteer Opportunity 

tel:303-917-2849
mailto:mdechesne@usgs.gov
mailto:epesce@mines.edu
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