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DECEMBER MEETING  
Friday December 11 

"3D Modeling for  
Paleontology" 

By WIPS member Shellie Luallin   

Program notes on page 4 
 

Meeting starts at 6:30  
Practice time and social time 

    7:00 Meeting begins  

BE ON TIME! IT’S AT YOUR HOUSE, AFTERALL! 

   Here is the link for the DGMG December Zoom Meeting     

You are encouraged to login at 6:30 to make sure everything is working AND so you can watch 
another 3D video (bring your 3D glasses).  At 6:45 we will have greetings/chat, and the  

meeting will officially start at 7:00. 

If you have any trouble logging in, please call Bob Johnson (before 7 p.m.) 

Topic: DGMG December 11, 2020 Meeting 

Time: Dec 11, 2020 06:30 PM Mountain Time (US and Canada) 

Join Zoom Meeting 

https://us02web.zoom.us/j/81382572940?
pwd=VDh2OFFHcitRNXdudnJqbFRpZUt0Zz09 

Meeting ID: 813 8257 2940   Passcode: 013332 

Reminder will be sent out the day before and maybe even the meeting day!  
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57 years of DGMG Kudos, Celebrations, & Events 

THE DENVER GEM AND MINERAL GUILD—57 Years old! 

Founded in 1964, the Denver Gem and Mineral Guild pursues exploration, experimentation, and education  in  the earth sciences; 
the discovery, development and preservation of minerals and mineral deposits; and the advancement, encouragement and utiliza-
tion of the principles of art and craftsmanship as applied to gems and minerals.  

The Guild meets on the second Friday of the month at 7:30 pm at Berthoud Hall on CSM Campus, except for June, July, August, 
and December. Picnics, field trips, and parties replace regular meetings those  months. 

Deadline for article submission for the Tips & Chips is the 20th of each month.  Email photos and articles to editor Beth Simmons at 
cloverknoll@comcast.net. Exchange with other newsletters is invited, and reprinting of material from this newsletter with proper 
attribution is encouraged.  

December Birthdays:  
Cindy Breithaupt 
Brad Bowman 
Polly Gowins 
Pete Modreski 
Susanne Peach 
Harold Taylor 

 
December Anniversaries: 
Susanne & John Mortellaro 
John & Debbie Rakowski 
Luke Westervelt 

 

December Sunshine Spotlight 

CONTACT SANDRA LUCERO 303-726-3829  
gardengal001(@)yahoo.com  

TO  
INFORM HER OF SUNSHINE REQUESTS 

HOPE EVERYONE IS WELL!  

 

 

 

CONTACT SANDRA LUCERO TO  
INFORM HER OF SUNSHINE REQUESTS 

gardengal001@yahoo.com 

2020 DGMG Officers & Chairmen 

 

President:: George Daggett 

Vice President: Sarah Reece 

Secretary:  OPEN  PRO-TEM: Marj Becker 

Treasurer: Deb Baldwin:  

Treasurer Assists: Beth Simmons 

Hospitality: OPEN 

Ways & Means:  

Dave Sanchez, Gideon Breithaupt, Sandra Lucero 

Membership: Sue Childs; Ass’t:. Merlin Schreffler 

Claims Manager: Fred Ceconi Ass’t. Susanne Peach 

Editor: Beth Simmons: Ass’t: Marj Becker  

Historian/Librarian: Kathy Honda 

Webmaster: Bob Johnson 

Show Chairman: Beth Simmons  

 Dealer Chairman: Linda Burns 

Field Trips: Committee 

Grab Bags: Joe Walkowich, Joe Payne, Kathy Honda 

Merchandiser: Sandra Lucero 

Council Rep: Kathy Honda: Alt. Linda Burns 

Denver Show Rep: Kathy Honda 

Sunshine: Sandra Lucero 
Party planning: Deb Baldwin, Marj Becker 

RMFMS Rep: Kathy Honda 

Outreach: Susanne Peach; Bob Johnson  

Inventory manager: Linda Burns 

 

 

An “Assistant” is the officer’s backup in case of  

illness or other reason they can’t do their job.  

Every officer needs an “Assistant”!  

Join up! Say YES when asked! 

Quote  

of the 

month: 

 

 

 

. 

 

NOTE ABOUT THE DRAKE OIL ARTICLE IN THE  
NOVEMBER TIPS & CHIPS: 

 
Dr. Karen Wenrich, informed me that as an undergraduate  
student at Penn State in geology she received her scholar-
ship from the Drake Family! So one of our members directly 
benefitted from that discovery of oil, back in Pennsylvania!  

mailto:gardengal001@yahoo.com
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2020 DGMG CALENDAR OF EVENTS 
A persistent page—watch monthly for additions! PUT THIS ON YOUR FRIDGE!!! 

CONTINUING DGMG EXCITEMENT! 
DEC. 11: 6:30 PM 

3-D MODELING OF FOSSILS BY SHELLIE LUALLIN 

PRESIDENTIAL MESSAGE 
 

Three years ago, I became the president of the Denver Gem & Mineral Guild.  I had attended 
meetings and really didn't know that many members.   I was following Beth Simmons.  She and 
I had been on the board together at Dinosaur Ridge.  I was a bit of celebrity there because I  
discovered a dinosaur track site in the hogback north of the I-70 roadcut.  At the time (May 
2009), I wasn't even a member of the Ridge, but Beth said, "it would be better if the discovery 
were made by a member."  So, the discovery cost me $25.  It wasn't long before Beth  
conscripted me to play the part of Arthur Lakes in her video Discovering Dinosaurs, and my bit 
of a celebrity status grew another bit.  Then Beth asked me to join the board of directors where 
we served together for several years.  There was a falling out at the Ridge and Beth stepped 
away from that organization.  My loyalty was with Beth, so I left, too. 

 
I don't even remember how I found out about Beth's involvement with the Guild, but when I  
surreptitiously found out about the Guild, I started coming to meetings.  I was interested primarily in finding 
new places to rock hunt.  My favorite "quarry" was plain old ordinary white quartz rocks that were as big as 
my brain and wedding-day white.  I'd ask other people where they liked to rock hunt.  I asked Ron Snelling 
where he liked to go, and he said something like, "I don't go into the field.  I do faceting."  I remember looking 
at him like he was nuts.  How antithetical.  As a previous archaeologist, I needed my dirt. 
 
Then Beth comes up to me at a meeting and says, "we need a field trip director."  I'm easy, so I said 
OK.  Then, even before the end of that meeting, she comes back to me and says, "we need you to be  
president."  I'm like hold on there, lady, I just got here.  I thought about it for a day or three and then Beth, 
Linda and had lunch at, you guessed it, Sunrise/ Sunset.  They assured me it was an easy job, just had to 
run the meetings and they'd help with that.  So I said, fine. 
 
I didn't really know that many people.  I struggled with names and called a few people by the wrong name a 
few times.  It took me quite a while before I grew into what it meant to be a Guild member, much less a Guild 
president.  I wore a sport coat and tie to the Christmas party.  I had no idea what I was doing, but thanks to 
the help of a lot of people, we got through.  Thanks to Mary Lou Mobley, we had field trips.  Thanks to Teri 
Harris, Joe Payne and Suzanne Peach, we had kids running around.  Thanks to Marjie Payne, we had an 
enormous historical archive being managed.  Those things, among others, have all changed.  We still had a 
lot to be proud about and fun things to do together, like the summer picnic to pack grab bags, the September 
show to volunteer, the Holiday Party to be with  Santa, the Guild show in February with display cases, and 
monthly meetings with presentations around the year.  Now, all those things are changed too, for the time 
being.  At least,  we still have our claim in the Pike's Peak batholith and our lapidary equipment. 
 
Now, with all those things out of the way, it's time to look forward to the next iteration of the Denver Gem & 
Mineral Guild.  We have excellent leadership and we have excellent members, both seasoned veterans and 
relative newcomers.  I look forward to being just a seasoned newcomer for many, many years to come.   
 
Thanks and Regards, 

  

George Daggett 
 

The Guild and Denver Show Committee thank George for his 

dedication to the perpetuation of our hobby over the years!!  
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Program notes by Shellie Luallin 

I’m a retired information technology professional.  Would that I had had a  
profession in the natural sciences! As soon as I got to Denver (1998) I joined 
WIPS (Western Interior Paleontological Society), became a member of the 
Denver Museum of Nature & Science (“Natural History,” back then!), and 
soon after enrolled in the Certification in Paleontology at the museum. I 
found it hard to decide where to focus with respect to paleontological sci-
ences. Eventually, though, I gravitated to the study of invertebrates. 

  
When you find a fossil and try to identify it, you take it in your hand and 
turn it over and over, looking for notable features.  When you read publica-
tions about fossils, images are two dimensional.  They're often quite good, 
but lack that cohesive representation of an actual specimen. 
  
I first learned it was possible to create 3D digital models at a WIPS meeting. 
When I first heard about the technique I now use, I knew that I wanted to learn how to do it myself. 
Now, I still haven’t totally settled on which invertebrates to study. So, I have been completely happy to work 
on creating 3D digital models of any good specimen with good information. 
  
The simplified process to create 3D is to take a lot of photos of a specimen and stitch them together as you 
would a panorama.  The final model does require specialized software to view, since you need the  
mechanism to turn, pan and zoom.  This is what the website Sketchfab.com does. 

Sketchfab has over 4 million users, many of whom upload their own models.  There are those who create 
games from the models there.  There are also quite a number of science-oriented users, wishing to digitally 
preserve the appearance of artifacts. 
  
I look forward to sharing how I create models and demonstrate what uses there are for them. 

 

 

 

 

 

 

 

 

 

 

https://www.westernpaleo.org/
https://sketchfab.com/
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SPOTLIGHT ON  
DECEMBER 2020’s SPONSOR:  

Lithographie (Gloria Staebler) and Dave Bunk, Minerals 

 

 

 

 

 

Every year, Dave and Gloria have sponsored a month of the DGMG Calendar for Dave’s 
birthday. They get 2021 off, but hopefully we’ll start again in 2022.  

In case you don’t get Dave’s emails about his ongoing online mineral auctions, it’s a good 
way to keep abreast of the prices of minerals.  

From his webpage: “A professional mineral dealer for more than two decades, Dave 
Bunk has built a reputation of honesty and integrity, which as anyone who is part of the 
modern mineral community knows, is saying a lot. But what makes Dave even more 
unique is that he has earned that reputation while at the same time building significant per-
sonal collections of minerals and mining antiques including stock certificates, photographs, 
maps, candlesticks and other memorabilia. Years ago, Dave restricted his collections to 
Colorado minerals and artifacts, a move that enabled him to bring his collector passions to 
the table without competing with his customers. His collections are "keepers": They have 
not been amassed as marketing ploys; they are, like your collections, the fruits of careful 
and knowledgeable curation, long-term commitments and meaningful relationships.  

Collectors on all levels, whether building or parting with their collections, have long  
considered Dave an ally.”  

And his best ally is Gloria Staebler, who owns Lithographie, Ltd., a mineralogical publishing 
house.  She sells her books through “Lithos Bookshop” online and also in the shop in Old 
Arvada. The 2020 additions to the line are “The Pinch Collection at the Canadian Museum 
of Nature,” (I don’t think I told Gloria, but Bill Pinch was in my basement back in  
Pennsylvania one time!)  “Wulfenit,” and a 2021 calendar exhibiting Agates.   

One of our DMG members, Iva Vaselinova, is their right hand gal. Iva manages the rock 
and book shop. Here are links to their webpages: 

Dave Bunk Minerals  

Lithographie LTD  

 

Iva Vaselinova 

Gloria Staebler and Dave Bunk 

DGMG thanks all 

those who have 

graciously been 

monthly sponsors 

to help defray the 

printing costs of 

the beautiful  

calendar.  

Hopefully, the 

Guild will publish 

a 2022 calendar!  

https://www.davebunkminerals.com/shop.htm#.X8GnJs6SnIV
https://lithographie.org/
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Denver Gem & Mineral Show Mini Report December 2020 

 
Cursed 2020 - the year with no show! 

The deadly coronavirus has laid us all low! 
But there's hope for a vaccine 

To vanquish Covid -19. 
It's proved a most formidable foe! 

 
 As you probably know, current expectations are for distribution of a vaccine from Pfizer and 
possibly one from Moderna to commence in the near future.  This is a very promising and important 
development!   The Show Committee is confident that, although a return to normalcy may progress 
slowly, 2021 will see shows, meetings, field trips, and other activities happening again.  The  
committee is planning for the 2021 Denver Gem & Mineral Show to take place. 
   The dates for the 2021 show are September 17 - 19 and the venue is the usual Denver Mart, 
451 East 58th Avenue.   The show theme is "Fabulous Fluorite".  The Show Chair is Linda Burns, a 
member of the Denver Gem & Mineral Guild.  Linda can be reached at 303-263-0391 or 
burns.henley@gmail.com. and is always open to your input regarding the show. 
 The Denver Gem & Mineral Show is sponsored and owned by the Greater Denver Area Gem 
& Mineral Council but is planned and operated by the Show Committee, an august group of some 
40 plus  dedicated volunteers.  The Show Committee meets monthly during the year, except for the 
months of December, February, and July.  Currently, the meetings are conducted on Webex rather 
than in person.  There are always personnel changes on the committee and a need for new  
members.   After serving many years as the Trophies and Saturday Night Event Chair, Nick North 
has resigned from the committee since he may relocate to Texas.  Thus, there is a need for new 
Trophies and Saturday Night Event Chairs.  There is also a need for an Assistant Treasurer, a Tear 
Down Chair, and another Schools Assistant.   The Schools Chair is converting to a more online  
approach for reaching out to local schools and home schools and consequently would appreciate 
assistance from someone more conversant in online communication.  The Denver Gem & Mineral 
Show is the most exciting event in our local area for the gem, mineral, and fossil hobbies.  So since 
we have all be mostly cooped up during 2020, why not take on some new adventure and spread 
your wings to immerse yourself in these incredible hobbies that we all enjoy so much.  JOIN THE 
SHOW COMMITTEE!!  You will be glad you did!  You will help with the show, meet new people who 
love the hobbies as you do, and benefit yourself as well as the local earth science community.  
When you join the committee, there are people who will help you orient yourself and get started in 
whichever area you have selected to work.  We don't expect you to do that on your own.  There are 
also Operation Procedures to assist in learning show operations.  So please think about it.  Get  
involved!  The show needs YOU!    You can take the first step by contacting Show Chair Linda 
Burns or your club representative to the committee.  The representatives are as follows:  Colorado 
Mineral Society - Amber Brenzikofer 720-480-5234 or amberbrenzikofer@gmail.com;  Flatirons  
Mineral Club - Gerry Naugle 303-591-2830 or gnaugle@earthlink.net;  Friends of Mineralogy - Larry 
Havens 303-757-6577 (Cell 720-401-6543) or lwrnchavens@comcast.net;  Denver Gem & Mineral 
Guild - Kathy Honda 303-315-7749 or katherine.honda@ucdenver.edu;  Littleton Gem & Mineral 
Club - Lynette Warren 303-956-4634 or flywithle123@comcast.net; North Jeffco Gem & Mineral 
Club, Inc. - Ron Knoshaug 303-423-2923 or jrknoshaug@comcast.net; Mile Hi Rock and Mineral 
Society - Judy Knoshaug 303-423-2923 or jrknoshaug@comcast.net;  Western Interior  
Paleontological Society - Nancy Kimber 303-470-6491 (Cell 303-807-8919) or 
nkk9960@hotmail.com. 
Thank you for your consideration.  We hope to see you at a future meeting. 
 

Respectfully submitted, Judy Knoshaug, Show Secretary       
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DENVER GEM AND MINERAL GUILD 

MINUTES, NOVEMBER 13, 2020 

GENERAL MEETING 

ON-LINE MEETING 

 

Attendance: 

If the secretary's count is accurate, thirty-six members attended by remote access, including our speaker. 

 

Call to Order at 7:05 p.m. by President George Daggett. 
Tonight's presentation required using the red/blue 3-D glasses that were sent to members for this evening's 
meeting. 
 
Minutes:  Marj Becker, Acting Secretary 
There were no current minutes to consider.  Any minutes that have been printed in the Tips and Chips will 
stand as printed. 
 
Treasurer's Report: Debbie Baldwin 
Debbie has written check reimbursements; please deposit the checks. 
Checking account:;  $13,951.38; Regular savings:  $5,990.26; Time deposit:  $4,092.14 
She has paid dues for RMFMS, and, sadly, received $200 damage deposit from Jefferson County because 
of the plans for the fairgrounds,  The report was accepted. 
 
Reports from Committee Chairs 
Update on auction   
We are almost up to $1,100; it was one of the best auctions, ever. 
Future meetings 
There is no meeting room available at School of Mines   However, the museum may be opening in spring 
2021. 
Dealer's notification 
We will not have a show and sale in February 2021; dealers have been notified. 
December schedule   
There will be no holiday parties this year. 
There will be a meeting - Zoom - in December.  Shellie Luallin will be our speaker. 
There being no further business, the meeting was adjourned at 7:20 p.m. to allow for the presentation. 
Speaker was Physicist Howard (Cork) Hayden who explained 3-D photograph and viewing. 
 
Marj Becker 
Acting Secretary 
 
 

DGMG Officers for 2021  

President = Linda Burns (for the fifth time) 
Vice President = Dr. Pete Modreski (for the first time!) 
Secretary Pro Tem = Marj Becker (who LOVES the ZOOM Meetings!) 
Treasurer = Deb Baldwin 

Only other committee change is Membership Chairman = Joe Walkowich 

Joe will also cover Grab Bags, assuming we need them for the September show.  
Thank you gifts and certificates will be “awarded” to outgoing officers at the January meeting.  
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New Holiday Rules 

By Marj Becker 

 

"I'll be home for Christmas" 

  And New Years 

    And Valentine's Day 

      And Easter 

        And ... 

New rules for this year 

Celebrate our days with family 

This same family we've spent 

These last months, all together 

No cooking for crowds 

Just for your live-in family 

Let the market deliver the fixin's' 

Other family and friends not at the table 

On ZOOM 

ZOOM, ZOOM, ZOOM 

Gather round the computer 

To share dinner and conversation 

And play games, long distance 

Tenzi - fast and furious 

And fun 

New Rules for this year 

Of celebrations 

We struggle 

  We adapt 

Yep, we'll be home  

  For Christmas 

 

 

 

Making Your Choice 

by Marj Becker 
 
 

We have some choices 
To make, this Covid year. 
 
Do we follow the pleadings of 
Dr. Fauci?  Or, go about, willie-nilly, 
Doing our "own thing."   

Do we follow good 
Or bad advice?   

Ignoring the warnings.  
Ignoring the advice from 
Th renowned scientists. 
 
Wives and husbands, 
  Moms and dads, 
    Daughters and sons, 
      Sisters and brothers, 
        Grandmas and grandpas, 
          Aunts and uncles, 
            Nieces and nephews. 
 
Friends and neighbors. 
  Do we choose to put them 
    At risk? 
 
What is your choice? 

Who do you want to save?  
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Web Corner – Web and Computer Resources for Rockhounds 

The world of 3D Part 2 – 3D Models – by Bob Johnson 

 

Last month we talked about 3D anaglyphs 
that can be created with free downloadable 
software and viewed with special red/blue 
3D glasses.  This month we will discuss  
anther type of 3D which does not require 
special glasses and can be created or 
viewed with the software that you already 
have installed on your PC as part of  
Windows 10. 

3D modeling produces a 3D representation 
of any object or surface. It is used in video 
games, movies, illustration, cartography, 
geology, and many other fields.  Special 
software can manipulate points in virtual 
space (vertices) to form a mesh. To this 
mesh a “texture” (trees, grass, hair, skin, 
etc.) is then added. Next, “shading” is used 
for lighting and to produce shadows.  
 
For animated objects “rigging” is used to 
define “bone structure” to control the 3D 
model’s movement.  
 
(Riggers Wanted! - $41k - $112k - https://
www.ziprecruiter.com/Jobs/Animation-
Rigging). 
 
On the next page are details about the 3D 
programs you already have on your PC.   

     

 

 

 

 Con’t next page 

Digital Elevation Model/Terrain Model of earth surface from gifer.com 

Dilophosaurus, - just one of the objects available in the 3D 

Builder library 

Little pointing finger from late 1700 tax record in Pennsylvania  

https://www.ziprecruiter.com/Jobs/Animation-Rigging
https://www.ziprecruiter.com/Jobs/Animation-Rigging
https://www.ziprecruiter.com/Jobs/Animation-Rigging
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3D Builder – can create 3D models for 
use in various programs and that can be 
printed on a 3D printer. Here is a quick 
13-minute tutorial on using it -  

https://youtu.be/f5XLbznDkNA.  

 

3D Paint – is designed to be used by 
anyone to create and edit 3D objects. It 
also includes a mixed reality viewer so 
you can enter the picture (via your web 
cam) and interact with your 3D objects - 
virtually. See:  

https://youtu.be/31DT-xiauUA  and  
https://youtu.be/j-42l1F7sHg  

3D Viewer – is the simplest of the three 
programs.  It is just for viewing 3D  
objects, and animated objects. It has 
quite a few in its library for you to check out.   

This one is great fun and a fine demo of what can be done.  It is pretty self-
explanatory but if you have trouble, check out this video from Adster, which is a good 
summary of everything we have discussed so far.  

https://youtu.be/ieZKENIe4Kw  

(From the sound of his voice I don’t think he has graduated from elementary school 
yet.  But remember that YouTube’s top earner in 2019 was eight-year-old Ryan, who 
earned $26 million by posting videos of himself unwrapping toys -  

https://www.bbc.com/news/technology-50835222 - Why did I waste my time going to 
college?) 

 

And, when you’re ready to drop $3k on a Hololens headset, see what awaits you with 
the Windows Mixed Reality App -   

https://youtu.be/e-n90xrVXh8  

 
Remember, if you have trouble finding these programs, or 
any program on your PC, just go down to that magnifying 
glass on the lower left of your screen, and type the name 
of the program so it can find it for you. 

 

3D Viewer 

https://youtu.be/f5XLbznDkNA
https://youtu.be/j-42l1F7sHg
https://youtu.be/ieZKENIe4Kw
https://www.bbc.com/news/technology-50835222
https://youtu.be/e-n90xrVXh8
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Zircon—December’s Birthstone FROM MARS TO YOU!  

Elusive Internal Structure of Mars Revealed by Ancient Zircon Minerals From the Red Planet 
Analysis of an ancient meteorite from Mars suggests that the mineral zircon may be abundant on the 
surface of the red planet  

By determining the age and hafnium isotope composition of zircons, researchers from the University of  
Copenhagen have shown that a population of these crystals were sourced from the deep interior of Mars. If 
the researchers are correct, it means that the young zircons contain information about the deep, inaccessible 
interior of Mars, which provides insights into the internal structure of the planet. 

 

The uranium-bearing mineral zircon is an abundant constituent of Earth’s continental crust, providing  
information about the age and origin of the continents and large geological features such as mountain chains 
and giant volcanoes. But unlike Earth, Mars’s crust is not evolved and is compositionally similar to the crust 
found under the Earth’s oceans, where zircon is rare. Therefore, zircon is not expected to be a common  
mineral on Mars. 

“We were quite surprised and excited when we found so many zircons in this Martian meteorite. Zircon are 
incredibly durable crystals that can be dated and preserve information that tell us about their origins. Having 
access to so many zircons is like opening a time window into the geologic history of the planet,” describes 
Professor Martin Bizzarro from the GLOBE Institute, who led the study. 

The team investigated the ancient Martian meteorite NWA 7533 (Figure 1), dubbed “Black Beauty,” which 
was discovered in the desert of Morocco in 2011. After crushing 15 grams of this rock, they extracted about 
60 zircons. By age-dating the zircons, they found that the majority of crystals date back to about 4.5 billion 
years ago, namely the very beginning of the planet’s life. But they also made an unexpected discovery: some 
zircons defined much younger ages, ranging from about 1500 million years down to 300 million years. 

“These young ages were a great surprise,” says Bizzarro. “The Black Beauty meteorite is believed to come 
from the southern hemisphere of Mars, which does not have any young volcanic terrains. The only possible 
source for these young zircons is the Tharsis volcanic province located in the northern hemisphere of the 
planet, which contains large volcanoes that were recently active,” Martin Bizzarro adds. 

The Tharsis bulge on Mars is an enormous volcanic province that hosts the largest volcanoes in the Solar 
System, which are up to 21 km high. Scientists believe that this volcanic province is the expression of very 
deep magmatism that erupts on the planet´s surface. The analogy on Earth is the Hawaiian volcanic chain of 
islands, which is also believed to reflect deep-seated volcanic activity. But because of plate tectonics, the Pa-
cific Plate is constantly moving such that, instead of accumulating at one single location, a chain of progres-
sively younger volcanic islands has formed. Since Mars does not have plate tectonics, the volcanoes pile up 
at one single location and as a result grow to gigantic sizes. 

Con’t .next page 

 

“Zircon are incredibly durable crystals 

that can be dated and preserve infor-

mation that tell us about their origins. 

Having access to so many zircons is 

like opening a time window into the 

geologic history of the planet.” —

 Professor Martin Bizzarro 

Figure 1: The NWA 

7533 zircon-rich mete-

orite containing frag-

ments of the ancient 

crust of Mars.  
Credit: © University of 

Copenhagen/Deng et al.  
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Zircon—December’s Birthstone FROM MARS TO YOU! (con’t) 

 

If Bizzarro’s team is correct, it means that the young zircons may contain information about the deep,  
inaccessible interior of Mars. This is the first time that scientists have direct access to the deep interior of the 
red planet via these samples, which may allow them to uncover the internal structure and composition of 
Mars. 

“Having samples of the deep interior of Mars is key. This means that we can now use these zircons to probe 
the origin of the volatile elements on Mars, including its water, and see how it compares with Earth and other 
planets in the Solar System,” explains Mafalda Costa, first author of the new study. 

But to understand the nature of the deep Martian interior, the researchers turned to the analysis of the  
isotopic composition of the element hafnium in the same zircons. 

“Because hafnium is a major elemental constituent of zircon, it retains a memory of where the zircon formed,” 
says Martin Bizzarro. “We found that the hafnium isotope composition of the young zircons is unlike any of 
the known Martian meteorites, which indicates that the young zircons come from a primitive reservoir that we 
did not know existed in the interior of Mars,” he adds. 

The hafnium isotope composition of the young zircons is similar to the most primitive objects in the Solar 
System, that is chondrite meteorites. These chondrite meteorites are samples of asteroids that have never 
been modified since their formation. This implies that the deep interior of Mars has essentially not been  
modified since the formation of the planet (Figure 2). The existence of such a primitive reservoir is from  
meteorites that are samples of asteroids that have never been modified since their formation. This implies 
that the deep interior of Mars has essentially not been modified since the formation of the planet (Figure 2). 
The existence of such a primitive reservoir is expected for a planet lacking plate tectonics. In contrast to 
Earth, where material formed at surface is continuously recycled into the interior by plate tectonics, the deep 
interior of Mars has remained unchanged since the birth of the planet and, as 
such, preserves its initial composition. 

Finally, the discovery that zircon may be abundant on the Martian surface may 
guide the future robotic exploration of the planet, especially in the framework of 
returning samples to Earth. 

“Our study makes clear that a return mission targeted at acquiring zircon-bearing 
samples will be of high scientific value towards understanding the geologic history 
of Mars,” concludes Martin Bizzarro. 

Reference: “The internal structure and geodynamics of Mars inferred from a 4.2 Gyr zircon record” 
by Maria M. Costa, Ninna K. Jensen, Laura C. Bouvier, James N. Connelly, Takashi Mikouchi, Mat-
thew S. A. Horstwood, Jussi-Petteri Suuronen, Frédéric Moynier, Zhengbin Deng, Arnaud Agranier, 
Laure A. J. Martin, Tim E. Johnson, Alexander A. Nemchin and Martin Bizzarro, 16 November 
2020, Proceedings of the National Academy of Sciences of the United States of America. 
DOI: 10.1073/pnas.2016326117 

The study was supported by the Carlsberg Foundation, the Danish National Re-
search Foundation and European Research Council. 

Elusive Internal Structure of Mars Revealed by Ancient Zircon Minerals From the Red 
Planet (scitechdaily.com)  

“Having samples of the deep interior of Mars is key. This means that we can now use these  

zircons to probe the origin of the volatile elements on Mars, including its water, and see how it 

compares with Earth and other planets in the Solar System.” — Mafalda Costa 

Figure 2: Unravelling the 

internal structure of Mars. 

An upwelling plume of 

primitive material rises 

from the deep mantle, 

feeding a volcanoes at the 

planet’s surface.  
Credit: University of  
Copenhagen  

https://doi.org/10.1073/pnas.2016326117
https://scitechdaily.com/elusive-internal-structure-of-mars-revealed-by-ancient-zircon-minerals-from-the-red-planet/
https://scitechdaily.com/elusive-internal-structure-of-mars-revealed-by-ancient-zircon-minerals-from-the-red-planet/
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IT’S BEEN A BAD YEAR, TO BE SURE, DESERVING OF ALL THE COAL IN THE MINES 
AROUND THE WORLD!   

HERE’S AN UNUSUAL COMPLIMENTARY ODE  
TO THE TRADITIONAL CHRISTMAS GIFT TO BAD BOYS AND GIRLS 

Found in a Northumberland County, Pennsylvania, history book from the late 1800s 

 

Ode to Anthracite 
"Dark anthracite! that reddenest on my hearth,  

      Thou in those inland mines didst slumber long,  
But now thou art come forth to move the earth,  

      And put to shame the men that mean thee wrong;  
Thou shalt be coals of fire to those that hate thee  
And warm the shins of all that under - rate thee. 

"Yea , they did wrong thee foully - they, who mock'd  
      Thy honest face and said thou wouldst not burn, 

Of hewing thee to chimney - pieces talked, 
      And grew profane-and swore, in bitter scorn,  

That men might to thy inner caves retire,  
And there, unsinged, abide the day of fire.  

"Yet is thy greatness nigh. Thou too shalt be  
     Great in thy turn - and wide shall spread thy fame  

And swiftly - farthest Maine shall hear of thee,  
     And cold New Brunswick gladden at thy name,  
And, faintly through its sleets, the weeping Isle,  

That sends the Boston folks their cod, shall smile. 

“For thou shalt forge vast railways, and shalt heat 
     The hissing rivers into steam, and drive  
Huge masses from thy mines , on iron feet  

     Walking their steady way, as if alive, 
Northward, till everlasting ice besets thee,  

And south, as far as the grim Spaniard lets thee.  

“Thou shalt make mighty engines swim the sea, 
     Like its own monsters - boats that for a guinea, 

Will take a man to Havre - and shall be  
     The moving soul of many a spinning jenny,  

And ply thy shuttles, till a bard can wear  
As good a suit of broadcloth as the may'r.” 

  


