
Denver Gem & Minera l  Gui ld  

Founded March 1964  
1420 S .  Reed Street  

Lakewood, Colorado,  80232  

TIPS & CHIPS September 2020  

HTTP: / /WWW.DENVERGEM.ORG OR  

HTTP: / /DENVERGEM.ORG  

AND NOW FACEBOOK!! !   

57 Years  

Diggin’ Rocks 

& Minerals 

AFMS Silver Medal Club 2016 

 

President - George Daggett 

303-453-9651 
 

 

Vice President - Sarah Reece 
303-263-9906 

 

Secretary - Pro-tem 

Marj Becker 

 

Treasurer - Debbie Baldwin 

303-377-4211 
 

Hospitality – OPEN 

Editor – Beth Simmons  
303-986-9693 

Grab Bags - Joe Walkowich,  

Joe Payne, Kathy Honda 
720-272-8806 

Field Trips - Committee 
 

Show Chairman - Beth Simmons  
303-902-1708 

Dealer Chairman 

Linda Burns 
303-263-0391 

Membership – Merlin Schreffler, 

Sue Childs  
303-791-2102 
303-988-8958 

 

Ways & Means – Dave Sanchez 

Gideon Breithaupt, Sandra Lucero 
303-238-8344:720-989-7202 

Dave Sanchez 
303-423-5206 

Sandra Lucero 
303-726-3829 

Historian – Kathy Honda 

 

Web Master – Bob Johnson 
303-985-8167 

Claims Manager -  Fred Ceconi 

303-404-5967 

 

 

 

 

 

 
 

 

In This September 2020 ISSUE 
 

Virtual meeting   …….….…….1 
DGMG News                                ……...........2 
Calendar of events                      ……...........3 
President’s Message        …...…........3 
September Sponsor  ……………..4 
DGMG Board meeting  …..………...4 

Heroes in white   ……………..5 
WEB Corner   …………….6-9 
Crystal Peak   ……………10-13 
Lake Superior Agates  ………..14-22  
Map to Club Claims  …………...22 
 

 

SEPTEMBER MEETING Sept. 11, 7:00  

WEBEX SHOW AND TELL!  

 

Bring your newest and greatest finds to your 
camera in the computer and show the rest of 

us your treasures! 

We will send the link to the Webex site a day 
or two before the meeting so you can get  

ready for the meeting.   

 

Because Beth’s email got hacked, the new 
email address for the Tips & Chips will be  

mineralguild@gmail.com. 

Set it  up on your email address list so the 
emails and T&C don’t go to your spam folder.  
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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.  

September Birthdays:  
Joe Krupar 
Karen Krupar 
Dave Rockwell 
Ron Snelling 
Greg Wilson 
 
September Anniversaries: 
Scott and Elise Bennettz 
The Sanchez’s 
 

September Sunshine Spotlight 

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

TO  
INFORM HER OF SUNSHINE REQUESTS 

HOPE EVERYONE IS WELL!  

 

 

 

 

MEMBERS ON THE MOVE! 

Ginny Dibbern has relocated to Tucson, AZ!! 

We’ll keep her in mind when we go to the show, NO? 

(If there is a show!)  

 

 

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 months: 

 

IT IS WHAT IT IS!  

You know who. 

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 EXCITEMENT! 
SEPT. 5 

CLUB CLAIMS REMEDITION 
MAP ON PAGE 21 

 

SEPT. 11: 7:00 PM 

WEBEX SHOW AND TELL 

 

OCT. 9: 7:00 PM 

ANNUAL AUCTION 

VIA WEBEX 

PRESIDENTIAL MESSAGE 
 
Welcome back from Summer!  Welcome to a new year of virtual meetings and presentations.  We're kicking off the new 
year with presentations on the theme of Show & Tell.  Some of us have been very busy collecting in the field and  
polishing up mineral specimens.  There does not appear to be a shortage of cool things to talk about.  In the process, 
we can all learn about great places to rock hunt and techniques in the lab.  Should be fun!! 
 
Yes, we will continue our meetings online, and it looks like it will remain that way for the foreseeable future.  The School 
of Mines does not appear to be in any kind of hurry to allow meetings like ours to take place on campus.  That's OK; we 
have fun with each other even if it's via thumbnail videos on a laptop.  Desperate times call for desperate measures, and 
online video meetings is pretty desperate.  But we are tough! 
 
We have many upcoming events in a normal year, in addition to our regular meetings.  We would have the picnic at 
Bear Creek Lake Park, the auction in October, the popcorn party, and the holiday party.  The topic of "future events" will 
be part of every meeting, so be sure to tune in. 
 
In the meantime, stay safe and health.  Wear a mask when you have to be less than six feet away 
from others.  You know the other aspects of the drill... 
 

Rocking in the Free World 

 

George 
 

 

2021 Calendar won’t be! 

Because of no live meetings 
or other places to sell the  
calendars, the calendar  

committee decreed that there 
will be a hiatus in 2021.   

2021 DGMG Show Report  
by Beth Simmons, Show Chairman 

As of September 1, we are waiting for an 
announcement from the county regarding 

the fairgrounds. Stay tuned.  

The Lake George club is planning to have a reclamation and claim  
maintenance (and, of course, dig afterwards) field trip to our claims on  

Saturday September 5
th

.  The goal is to fill in all holes on both the Patience and Piety claims 
as well as repaint and then remark the posts.   

We’d love to have the company of the DGMG members.   
Currently 17 folks from Lake George club are registered for this event.  

 
Email George Daggett to participate 

geodaggett@hotmail.com 
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LIVE DGMG BOARD MEETING! Saturday August 29th 
Photos by Bob Johnson 

The DGMG board of directors met in a live, but socially distanced lunchtime meeting at  
President George Daggett’s beautiful home in southeast Denver (or was it western Kansas?)  

Present: George Daggett, Linda Burns, Beth Simmons, Bob Johnson, Marj Becker, Deb Baldwin, Sue 
Childs, and Sandra Lucero 

Decisions for the near future were made—about meetings, membership, emails, nominations, the 
show, calendar, etc. 

 

 

SPOTLIGHT ON  
SEPTEMBER’S   SPONSOR: 
Kathy Honda—again!! 

 
Searching For Kathy by Marj Becker 

Looking for Kathy Honda 
is to experience life at its best. 
 
Her history begins long before 
she was born of a family sent 
from California to Heart Mountain 
in Wyoming.  Incarceration of 
family and friends at Heart Mountain 
meant leaving beloved hearth and 
home and being transported to an 
unknown place, cold weather, and 
strangers. 
 

My mother always said, "It's an ill 
wind that blows no good."   
And, here is Kathy, daughter and granddaughter of 
Heart Mountain internees,  
giving so much to her community.   
 
 

Active member of Denver Gem and Mineral Guild,  
Kathy sews grab bags and packs specimens. 
The bags turned into face masks during the pandemic.   
Giving time is her specialty. 
 
Time to the Denver Museum of Nature and Science. 
Time to DGMG and DGMS at show time. 
Time to Dinosaur Ridge. 
Time to the Rocky Mountain Federation. 
Time to the Western Interior Paleontological Society. 
Time to the Mineral and Fossil Gallery. 
Time to the Florissant Scientific Society. 
 

And, time to research, write, and publish 
as co-author of... 
Rambles Around the Ridge 
The Legacy of Arthur Lakes 
The Rooney Ranch 
 
Yes, it's an ill wind that blows no good. 
We know the good because we have 
Kathy Honda;  
DGMG member, friend, 
and all round good person. 
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 Heroes in White Trucks 

By Marj Becker 

 

They drive their white trucks 

To their destination 

Taking their tools 

Into the building 

Or onto the lawns. 

Heroes all. 

 

Plumbers 

     Electricians 

Gardeners 

     Concrete workers. 

All from their white trucks. 

Heroes all. 

 

Drivers who take 

Seniors to their appointments 

To grocery stores and other shops 

Wherever they need to go 

In white vans. 

Heroes all. 

 

Did you get your mail 

Delivered, today? 

Did you see who delivered it 

From the white truck? 

Rain, snow, shine, pandemic. 

Heroes all. 

 

When was the last time 

You called your police 

For assistance? 

Did the assistance arrive 

In a white car? 

Heroes all. 

 

 

These folks don't have to drive that  

White truck to its destination 

Get out and walk into a building 

Or onto a lawn 

But they do. 

Heroes all  

EVERYDAY.  
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 Web Corner – Web and Computer Resources for Rockhounds 

Internet Security – by Bob Johnson 

Let me say it right up front. There is no such thing 
as “internet security”.  Those two words do not  
belong in the same sentence. Every major corporation 
or government agency has people with advanced  
degrees in computer security, whose full-time job is to 
protect their computer operations. Yet, nearly every 
one of them has been hacked - or soon will be. 

NASA has had control of their satellites taken over by 
hackers: https://www.fastcompany.com/90464666/what-happens-when-all-the-tiny-
satellites-were-shooting-into-space-get-hacked  and in 2019 they saw a 366% in-
crease in cybersecurity incidents. https://www.forbes.com/sites/
simonchandler/2020/06/08/nasa-hit-by-366-rise-in-cybersecurity-incidents-after-
budget-cuts/#521749ca5b31 

OPM, the U.S. Office of Personal Management was hacked and leaked the most  
personal information on millions of past and present government employees (like me) 
including those with top secret security clearances. The leaked data included the 
most intimate information about those employees, even their finger print data. 
https://www.wired.com/2016/10/inside-cyberattack-shocked-us-government/ 

YAHOO was hacked, leaking information on 3 billion users. 
https://money.cnn.com/2017/10/03/technology/business/yahoo-breach-3-billion-
accounts/index.html 

EQUIFAX, the credit monitoring company, was hacked, releasing names, social secu-
rity numbers, birth dates, credit card numbers and even driver’s license numbers for 
147 million consumers.  https://www.wired.com/story/equifax-hack-
chi-
na/#:~:text=In%20September%202017%2C%20credit%20reporting,gone%20in%20a
n%20unprecedented%20heist. 

For more See: 

The top 10 biggest U.S. Government Data Breaches of all time: 
https://digitalguardian.com/blog/top-10-biggest-us-government-data-breaches-all-time 

The 10 biggest data hacks of the decade: https://www.cnbc.com/2019/12/23/the-10-
biggest-data-hacks-of-the-decade.html 

Check out The Wikipedia list for data breaches of 30,000 records or more: https://
en.wikipedia.org/wiki/List_of_data_breaches  Count how many of the agencies that 
you do business with have been hacked. (I count over 26!) 

Con’t. next page 
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https://www.wired.com/story/equifax-hack-china/#:~:text=In%20September%202017%2C%20credit%20reporting,gone%20in%20an%20unprecedented%20heist.
https://digitalguardian.com/blog/top-10-biggest-us-government-data-breaches-all-time
https://www.cnbc.com/2019/12/23/the-10-biggest-data-hacks-of-the-decade.html
https://www.cnbc.com/2019/12/23/the-10-biggest-data-hacks-of-the-decade.html
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Internet Security, con’t.  

Given all of the stories above what chance do the rest of us, who did not major in 
computer security, have?  NONE!  There is ABSOUTLY NOTHING you can do to 
guarantee that you will not be hacked.  Even if you cancel your phone and internet 
today you will remain at risk (because your information is still being held in countless 
databases around the world). 

Who are the most likely people to be hacked?   

First are High Value Targets - those people or agencies with lots of money or lots of 
high value information on their systems. (Most of us do not fall in that category.)  The 
second is Low Hanging Fruit – those people or agencies that fail to follow best 
practices for security. 

We’ve all heard the joke, “to be safe, I don’t 
have to outrun the bear - I just have to out run 
you.”  The same can apply to both home  
security and internet security. Crooks are  
looking for the jobs with the least risk and the 
least work.  Your job is to make it as hard as 
possible for them, so they pass you by. 

While there is nothing you can do to guarantee 
your internet safety, there are lots of things you 
can do to improve your odds.  Here is my list of 
top tips and tools for that: 

1. BACKUP your system regularly. This will 
help to recover from both malicious activities and common hardware or  
software failures. The price of large external backup drives keeps coming 
down, making this more affordable than ever.  My favorite free software for 
system backups is AOMEI: https://www.ubackup.com/free-backup-
software.html  I’ve used it several times to restore my computers. It’s never 
failed me. 

2. STRONG PASSWORDS – Statistics show that roughly 80% of data breaches 
are due to weak passwords.  Use strong passwords and don’t use the same 
password for multiple accounts. Check out the Ultimate Guide to Strong  
Passwords: https://blog.fleetsmith.com/password-security-guide/  Yes, it’s 
nearly impossible to remember all of those long, unique passwords, for dozens 
or hundreds of accounts!  The google chrome browser can help you out by  
remembering your passwords and then automatically filling them in for you.  

Con’t. next page 

 

 

Image by Rudy and Peter Skitterians from Picabay 

https://www.ubackup.com/free-backup-software.html
https://www.ubackup.com/free-backup-software.html
https://blog.fleetsmith.com/password-security-guide/
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Internet Security, con’t.  

Chrome will also help you with tracking the security of your saved  
passwords.  Go to the Password Manager:  https://passwords.google.com/ 
Then click on Go to Password Checkup to see a report of how many of your 
passwords have been hacked, used twice, or are weak.  You can then go in to 
change all of those problem passwords.  Do it! For more details, check out 
this article from WIRED: https://www.wired.com/story/chrome-password-
popups/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. 2FA – Two-Factor Authentication involves a second method (in addition to 
passwords) to identify you.  Most often this involves sending a code to your 
smart phone, which you must then enter in order to gain access to your online 
account.  For more on setting this up for your various accounts check out this 
article from PC Mag: https://www.pcmag.com/how-to/two-factor-authentication-
who-has-it-and-how-to-set-it-up 

Con’t. next page 

https://passwords.google.com/
https://www.wired.com/story/chrome-password-popups/
https://www.wired.com/story/chrome-password-popups/
https://www.pcmag.com/how-to/two-factor-authentication-who-has-it-and-how-to-set-it-up
https://www.pcmag.com/how-to/two-factor-authentication-who-has-it-and-how-to-set-it-up
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Internet Security, con’t.  

4. VPN – When using public Wi-Fi hotspots it is possible that your internet traffic, 
including any passwords that you enter, could be intercepted and stolen.  Using 
a Virtual Private Network will encrypt your internet traffic to prevent that.  To 
learn more check out this article from How-To Geek: https://
www.howtogeek.com/133680/htg-explains-what-is-a-vpn/ 

5. ANTIVIRUS – Many Internet Service Providers now offer free access to virus 
protection software. In the Denver area Century Link provides McAfee, while 
Comcast provides Norton. And Windows has its own built in virus scanner which 
is getting better all the time. Whatever you use, make sure it is properly  
configured, is running regular scans, and is regularly updated. Periodically (and 
whenever I suspect there may be a problem) I run a second scanner to check 
for anything my regular scanner may have missed.  Here are 3 different lists for 
the best FREE antivirus programs for 2020: https://www.cnet.com/how-to/the-
best-antivirus-protection-of-2020-for-windows-10/         https://www.pcmag.com/
picks/the-best-free-antivirus-protection https://www.antivirussoftwareguide.com/
best-free-virus-protection 

6. UPDATES- Make sure that your operating system has the latest security  
updates. For details on how to manage your Windows 10 updates see: 
https://www.techrepublic.com/article/how-to-control-updates-in-windows-10/ If 
you are running an older, no longer supported, version of windows you can still 
upgrade to Windows 10 for free. See: 
https://www.forbes.com/sites/gordonkelly/2020/02/04/how-to-upgrade-to-
windows-10-for-free-in-2020/#7305ab7075ff   

But what about the drivers on your computer that control the sound card, the video 
card, and other hardware components?  They may need 
updates. For that I use a utility called Driver Booster, but 
there are others.  See: https://www.lifewire.com/free-driver-
updater-tools-2619206 Finally, there may be dozens of  
other programs you have installed. They too could have 
security holes that need updates.  To monitor those, I  
recommend that you subscribe to the CISA Weekly V 
ulnerability Summary Bulletin. This is an eye-opening 
report on the latest software with security holes, and how 
to fix them.  
Subscribe here:  https://us-cert.cisa.gov/ncas/bulletins 

Scammers never sleep!  Check out this list of 70+ Scams to watch out for online: 
https://www.comparitech.com/vpn/avoiding-common-scams-schemes/ And they are 
coming up with new ones all the time. See the Federal Trade Commission Scam 
Alerts:   https://www.consumer.ftc.gov/features/scam-alerts and the AARP listing of 
Scams & Fraud https://www.aarp.org/money/scams-fraud/ 

To learn more, check out one or more of these FREE internet security classes  
offered by UDEMY: https://www.udemy.com/courses/search/?price=price-

https://www.howtogeek.com/133680/htg-explains-what-is-a-vpn/
https://www.howtogeek.com/133680/htg-explains-what-is-a-vpn/
https://www.cnet.com/how-to/the-best-antivirus-protection-of-2020-for-windows-10/
https://www.cnet.com/how-to/the-best-antivirus-protection-of-2020-for-windows-10/
https://www.pcmag.com/picks/the-best-free-antivirus-protection
https://www.pcmag.com/picks/the-best-free-antivirus-protection
https://www.antivirussoftwareguide.com/best-free-virus-protection
https://www.antivirussoftwareguide.com/best-free-virus-protection
https://www.techrepublic.com/article/how-to-control-updates-in-windows-10/
https://www.forbes.com/sites/gordonkelly/2020/02/04/how-to-upgrade-to-windows-10-for-free-in-2020/#7305ab7075ff
https://www.forbes.com/sites/gordonkelly/2020/02/04/how-to-upgrade-to-windows-10-for-free-in-2020/#7305ab7075ff
https://www.lifewire.com/free-driver-updater-tools-2619206
https://www.lifewire.com/free-driver-updater-tools-2619206
https://us-cert.cisa.gov/ncas/bulletins
https://www.comparitech.com/vpn/avoiding-common-scams-schemes/
https://www.consumer.ftc.gov/features/scam-alerts
https://www.aarp.org/money/scams-fraud/
https://www.udemy.com/courses/search/?price=price-free&q=internet+security&sort=relevance
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This article appeared in Rocks and Minerals in December of 1935! Even 
before Linda Burns’ childhood days there!  She provided the photos!  

Uncleaned smoky quartz 

with limonite growth,  

collected 2020.  

Topaz on Smoky Quartz 

from the Topaz Mountain 

Gem Mine 

 

Note the hole where a 

topaz fell out.  

 

Linda thinks this author 

was in the Tarryalls from 

his description of the 

many topazes.  
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Arthur Lakes visited the  

amazonite digs in 1877 with 

Samuel Scudder from  

Harvard.  

Amazonite 

Smoky Quartz 

Quartz penetrating fluorite 
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Feldspar (microcline) 

Limonite  

Goethite 

Smoky Quartz shown in 

the pocket on next page 
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Pockets? You want  

yesterday’s pockets? 

 

This is the some of the con-

tents of the “Betty Jean 

Pocket” named for Linda’s 

mother,  

discovered in 2019.  

 

Linda says that there are  

plenty of  pockets near the 

surface still to be  

uncovered.  
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A Study of Lake Superior Agate: Interpretation of Structural Forms and Mode of Origin 
by Superficial Examination by Theodore C. Vanesse (Parts I & II)  

The Earth Science Digest, August and September 1947 

These articles appeared in the DGMG magazine archives; they warrant reproduction. 

Part I, p. 9-17 

A study of available literature on Lake Superior agate indicates a need for further clarification of structural variations and 
associated nomenclature as related to its mode of origin. Such a clarification becomes increasingly pertinent because of 
the growing multitude of amateur lapidaries and information-seeking, science-minded collectors. 

Since such lapidaries and collectors are rarely professional of experienced scientists, it would be well if a method were 
provided for interpreting agate structures by simple superficial examination of rough agates and of sawed and polished 
sections from them. Rarely does the average collector have access to physical and chemical laboratory methods. Almost 
as rarely does he have access to the technical reports of those scientists who do research with silica jel. Thus a suitable 
method of interpretation by superficial examination would  immeasurably  enhance the value of many a non-scientific 
collection both for its owner and for others. Furthermore a clearer understanding of the structure and origin of various 
agate types would ultimately tend toward the recognition of those “missing links” in the agate story that now lie in many 
collections as merely interesting rocks. 

The average collector is further hampered in any research work that he might do by the fact that existing literature on 
agate is at beast incomplete and often regrettably at variance with the facts as observed in any large collection of agates. 
Conflicting theories on agate formation at a final clarification other than that the silica jel theory and associated 
Liesegang phenomena are probably responsible for agates in toto, whereas the truth probably is that no single mode of 
formation can account for all agates, and no single theory can account for all structures seen in an individual agate. Con-
fusion in nomenclature breeds further confusion in interpretation of structure. As an example of this, witness the incorrect 
interpretation and definition of eye-agate and the ill-found attempt to change its name to ring-agate. (Ben Hur Wilson, 
“Ring-Agate” vs. “Eye-Agate.” The Mineralogist, June 1939). 

For many reasons similar to the above then, this study is offered as an attempt to provide the basis for a method of su-
perficial examination and interpretation of agate structures. It makes no pretense of completeness of finality. Rather it is 
offered simply as a beginning and with the hope that it will contain at least a few sign-posts pointing the way toward 
eventual, complete understanding of all silica jel products in nature. 

It is based upon a study of about one thousand cut and polished lake Superior agates. These agates, or representatives 
from them, were chosen for completeness of banding and variety of structural detail. Although many agates were includ-
ed that could not be explained simply by the methods expounded here, no agates were seen that contradicted or voided 
these methods.  

This study is based, furthermore, upon the following assumptions of “notions”: 

1. The simplest explanation of natural phenomena is probably the correct explanation. 
2. The key to most of the problems of agate formation is to be found in the agates themselves (Wilson). A superficial, 
leisurely examination of agates and their polished sections might thus reveal more of their secrets than hurried trips to 
lava flows and doubtful thought beautiful experiments with gelatin in laboratories/ 
3. Perhaps, after all, previous investigations to the contrary, the agate structures are just what they appear to be, and are 
not something much more mysterious and complex. 

And finally, this study is, in part, admittedly controversial. Where disagreement occurs, however, it is included, not mali-
ciously, but simply in the usual spirit of many-faceted inquiry. If much of what follows appears as mere idle speculation, 
that too is freely granted in the hope that even speculation might rejuvenate a subject that has reached virtual stagnation. 

Formation Theory 

How did agates form? The question is one that every collector must answer almost daily. A more pertinent question 
when confronted with an individual agate would be: How did this particular agate form? In view of these oft-repeated 
questions, then, the briefest possible summary of current agate theory is in order. 

First of all it is granted that all agates developed as a secondary deposit in cavities and open seams in rock. Such cavi-
ties were probably left in hardened lava flows by steam and gas bubbles. Other openings were caused by chemical solu-
tion of rock, by shrinkage during cooling, or by any earth disturbance that would alter the originally solid rocks. 
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Part I, (con’t.) 

At all depths between certain varying maximum and minimum limits the rocks of the earth are filled with water. Depend-
ing upon the nature of the surrounding rock, this water is either slightly acid or slightly alkaline and thus is enable to dis-
solve a portion of all minerals with which it comes in contact. Thus even quartz (silicon dioxide) enters into solution. This 
solution, however, is colloidal in nature, and when highly saturated attains the consistency of a jel. This colloidal jel is 
probably not a simple true solution but a mixture of actually dissolved silicon dioxide and finely-divided, suspended parti-
cles of silica. Although we shall bear in mind the dual nature of this solution, in parts of what follows we shall simply refer 
to the solution as a true solution containing free molecules. For a recent technical discussion of the nature and properties 
of this colloidal jel the reader is referred to: Copisarow, A. C., and Copisarow, M., Formation of Hyalite and Opal, Sci-
ence, Vol. 104, No. 2700, Sept. 1946.  

Seepage and percolation of this solution through the rock obviously causes its accumulation in cavities. If further silica is 
dissolved, the solution becomes supersaturated and then, with the additional aid of variation in mineral content, and in 
temperature, pressure, and evaporation, excess molecules of silicon dioxide or particles of silica must pass out of the 
solution as crystalline or micro-crystalline quartz. 

When a quartz crystal forms, molecules of silicon dioxide move out of the supersaturated solution and arrange them-
selves in rows and tiers having an hexagonal outline. Further addition of molecules always follow this order and the hex-
agonal form is maintained regardless of the size attained by the crystal.  

Some chemists believe that quartz crystals cannot grow in a colloidal solution because of surface tension. So when mol-
ecules or excess suspended particles of silica are forced out of solution by supersaturation of other cause, they must 
form non-crystalline or amorphous quartz. This form is known as chalcedony, the major constituent of agate. Chalcedony 
bands in agate, however, are composed of microscopic fibers or crystals, indicating either that the suspended particles 
are true crystals or that molecules leaving the solution have still adhered as closely as conditions allow to their hexago-
nal pattern (Dake, Fleener, Willson, Quartz Family Minerals, McGraw-Hill, 1939). 

It is at this point that differences in opinion enter into agate theory. Behavior of silica jel is not completely understood, 
especially under conditions found deep in the earth (Copisarow). Banding of agate has also had various interpretations, 
some scientists adhering to one theory, others to another.\ 

Original investigators interpreted agate bands as a layer-by-layer deposit—as lime is deposited in a tea-kettle. Others 
through that outer bands would seal out available solutions, and adopted a similar theory with the addition of entrance 
canals or ducts. Still others, and more recently, have assumed that cavities were filled with silica jel which simply hard-
ened into agates. The banding, they say, resulted from a rhythmic deposition simulating the Liesengang phenomena, in 
which agate-like structures grow in jells in the laboratory. Quartz central fillings were interpreted as a later filling with 

crystals after the shrinking effect of desiccation had lessened surface tension. 

This study, based solely upon a superficial examinations of agate structure, denies the possible explanation of all agates 
by any single theory. Numerous agates show unmistakable evidence of multiple and varying modes of formation. Some 
quite obviously indicate layer-by-layer deposition. Most, after thorough dissection, show one or two, and often several, 
entrance ducts. Others show that the cavity, once filled with silica jel solution, stayed full until the agate was completed, 
but show little possibility that a static mass of jel hardened into an agate. In fact, no agate used in this study offers any-
thing more than a mere shred of evidence in support of the present concept of the filled-cavity silica jel theory. And final-
ly, in few agates has anything been seen to support or obviously simulate the Liesengang phenomena.  
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Part I, (con’t.) 

The microcrystalline or fibrous nature of agate bands is an argument against the Liesengang phenomena. The micro-
crystals are arranged side by side in a direction normal to the plane of the banding.  As layer was added to layer the 
crystals naturally interlocked, yet each layer or band remained a distinct and separate part of the agate structure. This 
fact is shown in fracture and weathering phenomena, the bands of separating as concentric shells. Such concentric 
shelling would indicate a lack of homogeneity not compatible with a simple, simultaneous hardening and rhythmic color-
ing process. Further the Liesegang phenomena fails completely to explain the coloring and horizontal form of sardonyx 
and chalcedonyx, in which layers often terminate abruptly against the sides of the cavity. 

Rhythmic deposition cannot explain interpolated quartz crystal bands seen in many agates. Appearance of such bands 
implies a change in the chemical nature of the silica solution. Such a change, such a rhythmic change, would be very 
unlikely in a hardening mass of static silica jel. That changes did take place is well shown by the great variety of agate-
enclosed quartz crystal structures. Occasional agates show a complete reversal of the usual sequence– a thick layer of 
quartz crystals is followed by an interior filling of fortification banding. The variations in number and position of quartz 
bands indicates that if rhythm were indeed present in the process of deposition, it was a rhythm in either the rise and fall 
of the water level or a rhythm in mineral variations caused by some unknown factor in earth’s chemistry.  

Other arguments unfavorable to the hardening of a mass of silica jel and to the Liesegang phenomena are to be found in 
a consideration of the structure of eye-agates, and in the structure of entrance ducts. 

Eye-agates, as discussed in another section, are distinct and separate little agates. They bear the same relationship to 
the agate proper as a stalactites bears to a calcite-filled cave. The stalactite grows by layer-by-layer deposition of crystal-
lizing calcite. In cases were a single drop of calcite-bearing water is simply fed for a time without growing downward, the 
hardened droplet has the same appearance as the eye-agate structure. Were it not for this analogous formation, the 
Liesegang phenomena might seem to apply to observed eye-agates. However, layer-by-layer deposition is indicated. 
Indeed the whole agate theory is possibly shown by analogy in cave-filling processes.  

The same reasoning applies to all tubular, stalactitic, and canal or duct structures. Agate stalactites indicate growth dur-
ing longer intervals of cavity “sweating.” Tubular structures may be haphazard in direction and could indicate a meander-
ing flow. Such tubes could also be formed by a process resembling laboratory experiments with water-glass and copper 
salts, in which dendritic tubes rise through the water– one simulation of the Liesegang phenomena. Such structures in 
Lake Superior agates were probably caused by the presence within the cavity of an excess of an iron mineral, for agates 
have been found that merge with jasper. Others of the types have remnants of ore attached or enclosed. 

Entrance canals are probably present in many agates through not to possess them. They may often be detected only by 
a chance cut or fracture. For example, the agate shown in Fig. 1 has a distinct duct leading from the exterior to the interi-
or section. It lies about one-fourth of an inch below the polished surface, which is fairly transparent, penetrates all the 
visible bands, yet affects their continuity and thickness only to the extend of a slight collar at each juncture. 

The duct shown in Fig. 2 revealed its presence by a tiny red spot on the blue outer surface. A section through any other 
sport or in any other direction would have left this interesting canal undetected. The structure of this specimen indicates 
that flow aided in keeping the duct open until a foreign fragment wedged into its narrow opening and hastened sealing. 
The bands show that further deposition was accomplished by entrance through the opposite end alone.   

Flow through entrance and exit canals often results in the most beautiful and intricate of agate structures. Deposition is 
think near entrances to ducts and thick at a distance from them. Uniform bands often appear to slough away sharply as if 
by erosion. (Figs. 1-4)  Erosion, in fact, did occur in some empty cavities containing a floor of the onyx variety of agate. 
Portions of the horizontal bands were completely removed and replaced by quartz crystals or other structures. (Fig. 5) 
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Part I, (con’t.) 

In cavities where flow and only partial intermittent filling with solution occurred, sardonyx could not be deposited. Instead 
(Fig. 6), fractional, curved bands were formed thin near the entrance, thicker away from it.  

The point of entrance of distinct tubular canals into Lake Superior agates is often concealed by the finely checked and 
weathered exterior. Occasionally, however, circular banding resembling an eye-agate reveals its presence. Since circular
-banded, agatized tubes are found in basalt (Fig. 7), it is probably that some agates were originally connected to pipes 
and even interconnected by them before separation from the basalt matrix. 

The prevalence of unsuspected entrance ducts of this type lessen the importance of the discussion on impervious agate 
layers. That prevalence in the agates studied, together with the difficulty of exposure, increases the probability that ca-
nals are present in all agates if they could be found by proper dissection. Concerning the perviousness of agates, howev-
er, it is possibly that all newly-laid bands were relatively porous for a time. After the cavities were completely filled, the 
continued penetration of silica would successfully seal all inter-crystal pores (Fig. 8) and produce the well-known density 
and toughness. Thus, granting the plausibility of this speculation, even the few agates without entrance canals would 
eventually reach a complete form. Because of the dual nature of the silica solution– suspended particles and actually 
dissolved silicon dioxide– quartz crystal central fillings may have been caused by the absence of ducts or by closed 
ducts.  

And by agate bands impervious to the suspended particles. Thus the quartz crystals may have grown from the filtered 
and actual solution of silicon oxide.  

The presence of eye-agates, entrance ducts, and flow structures thus has an obvious and important bearing upon agate 
theory. Indeed their presence demands a revision of major portions of present theory. Since in no possible way explaina-
ble by the filled-cavity silica jel theory could the ducts in Figs. 1, 2,3, have been formed, the only alternative is revision to 
a theory in which duct formation is possible. Similarly for other agate structures. Revision, according to this study, 
means, not a denial of the presence of a colloidal solution, but abandonment of processes at present ascribed to that 
solution. Revision, indeed, may mean a return to a modified layer-by-layer deposition theory in which due consideration 
is given to multiple and variable structures, modes, and conditions. 

Color 

Lake Superior agates occur in a great diversity of color– red, brown, orange, yellow, gray, white, green, blue-green, and 
in combinations of these colors. They vary also in degree of jasperization. From dull, brick-red and completely opaque in 
sard to none at all in the clear and brilliant carnelians. White and bluish chalcedony also varies from translucence to 
porcelain-like opacity. 

As in the agate proper, eye-agates show great diversity of color. One brick-red, highly jasperized agate used in this study 
contains blue-gray, pink, white, orange, red, and transparent eyes among the thirty-six such structures exposed on a 
scant tow square inches of polished outer surface. As in this stone, partly shown in Fig. 9, the color of the eyes shows 
little relationship to the color of the matrix agate. Such diversity is undoubtedly due to the fact that the eyes, buried under 
the relatively case-hardened and unbroken exterior, derived their coloring matter from a different source than did the 
agate itself (Farrington, O.C., and Berthold, Laufer, Agate, Field Museum, Chicago, Geology Leaflet 8, 1927). 

Onyx varieties also show color combinations often unrelated to the surrounding agate matrix. Coloring material in these 
stones too probably came from a different source. Also the onyx layers may have been exposed to a greater or a lesser 
degree than the fortification bands above them. The more pervious ends of the onyx variety layers are often effectively 
sealed against the surrounding bands, and this condition would result in different or less color. Fig. 10 shows a bluish 
gray agate in which the final generation of chalcedonyx is alternately translucent gray and opaque white. Another green-
ish agate contains brilliant yellow sardonyx layers. Other individual stones contain combinations of layers of red and 
white sardonyx, bluish chalcedonyx, and layers composed of either smoky or milky quartz.  
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Evidence afforded by many agates seems to indicate that all Lake Superior agates 
were of the colorless, translucent, South American variety at the time of formation. 
Instead of colored bands deposited rhythmically, the more porous bands took on 
color from the iron-filled gravels after the nodules were freed from their matrix. 
Broken stones acquired the greatest amount of coloring matter by capillarity be-
tween bands. Numerous stones show the coloring process in various stages of 
completion (Fig. 11), from which we may conclude that the coloring depends upon 
the availability of iron salts, the physical condition of the stone itself, and upon the 
chemistry of weathering.  

A Study of Lake Superior Agate: Interpretation of Structural 
Forms and Mode of Origin by Superficial Examination  
by Theodore C. Vanesse 

Part II, p. 9-13, 24-26 

The onyx varieties of agate are simply those in which layers lie horizontally in planes one upon the other. Sardonyx is red 
and white or brown and white in alternating layers, but varies considerably from a definite color pattern. Chalcedonyx 
layers vary from nearly transparent and water-clear to opaque, dense white and blue. Each variety frequently occurs in 
more than one generation at successively higher levels within the stone (Fig. 10).  

Both types, by their very nature, denote either a process of sedimentation or water level deposition. They also offer defi-
nite proof of fluctuation in available ground water and hence in available silica and minerals. Individual stones present 
great variety of complex problems. They demonstrate, for example, that the single mode or theory of formation can fully 
explain even a single agate. From bottom to top each successive layer and each generation of layers, in combination 
with associated eyes, quartz crystal bands, normal fortification bands, and central cavity filling, tells the story of changing 
physical conditions in the earth. The story of drouth, flood, and fire told by the growth rings in an old tree has almost an 
exact counterpart in the onyx variety of agate. Thus from each individual stone a long chapter of the earth’s subterranean 
history might be written.  

Very rarely a stone is found consisting entirely of sardonyx or chalcedonyx. Its exterior conforms to all 
convolutions of the cavity within which it grew, but there is little if any trace of an outer enclosing layer 
of carnelian. Such stones are often dense and but slightly colored. The story they have to tell is usu-
ally one of extreme subterranean drouth in which the jel rose slowly and intermittently. There were no 
periods of rise and fall of the water level alternately to fill and empty the cavity. The first and only 
complete filling occurred when the top layer was deposited against the roof.  

A second type grew in the presence of slightly increased quantities of water. As shown by Fig. 10, 
this type is predominately of the onyx variety with the addition, however, of a distinct but thin outer 
area of fortification bands. At various depths within this outer area large or small eye-agates were 
formed by “sweating in” of the silica solution during periods when the cavity was empty. This type in-
dicates fluctuation of available water, followed by a more stable condition of near drouth. (Drouth as 
meant here, may have been a strictly local condition, restricted, it may be, to the single cavity itself.) 

The agate illustrated in Fig. 10 has another and more complex story to tell. It began with a period of 
sweating during which small in indistinct though numerous eyes were formed on the walls of the cavi-

ty. Then followed an interval of rapid filling and emptying 
during which the chalcedonyx layers were built up as far 
as the base of the lower white layers and the fortification 
bands in as far as the heavy, dark band. 

The white layers and dark band represent another empty 
cavity period of sweating. The white layers formed first 
as a flocculent, almost extreme drouth deposit. The frac-
tional, short, angled, white band at the right contains mi-
nute eye-agate droplets that may have fallen from the 
near-dry ceiling. The dark band is formed entirely from 
distinct and also from completely-merged, nearly-
colorless eyes. This dark layer is heaviest in the right 
lower corner and extends half way across the bottom. It 
terminates in a distinct eyelet. 
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A possible explanation of the crowding of the dark layer into the right 
corner, and also of the apparent disturbance of the white layer to the left 
of lower center, may be found in the structure of the upper left part of 
the stone. All bands on the outer and major portion of the stone thin out 
and terminate at a spot that was obviously an entrance canal to the cav-
ity. The suspended position of this entrance, together with the disturbed 
conditions on the bottom, allow a possibility, at least slightly better than 
mere conjecture, that before the sweated layers had become firm in the cavity, a sudden 
renewal of water supply could have fallen with force enough to cause the visible alteration. 
This explanation is offered after a study of many similar stones in which layers are dis-
turbed by the dropping of moisture and even of solid particle from the ceiling above.  

This period of sweating and sudden disturbance was followed again by alternate filling and 
emptying until a time was reached when the cavity stayed full and the fortification bands 
were formed by the normal process of crystallization out of supersaturated solution. This 
process was interrupted once at the narrow dark bank which consists of yellowish crystal-
line quartz. Eventually, toward the center, deposition ceased with the formation of a last 
incomplete layer of quartz crystals, and the remaining cavity became empty and static.  
Then later again began the slow process of layer-by-layer deposition of chalcedonyx un-
der near drouth conditions that his time may have been caused partly by the relative im-
perviousness of the now nearly sealed outer bands. 

But even this is not the end of the story told by this single stone. The complex problem of 
flow-structure must be considered to explain the thickening of bands on the right and of 
erosion of bands on the left adjacent to the entrance canal. Also the possible and probable 
presence of unexposed entrance tubes that supplied the central cavity could be investigat-
ed by sectioning the stone. Lastly, and more difficult, is an explanation for the disturbed, almost dissepimental character 
of the white layers of second generation chalcedonyx. 

As in this stone, any individual complete agate of the onyx variety presents an entirely unique and complex story that at 
times is merely conjectural. Theories both old and new apparently fail as strange structural details appear. Yet this ap-
parently failure to explain minor though none-the-less important structural variations should not affect our ultimate under-
standing of the major, normal agate structures any more than minor deviations from the standard form affect our under-
standing of other natural phenomena. Quartz crystals, for example, are almost never found as mathematically precise 
hexagonal prisms. Yet, however, distorted by unexplainable factors, the hexagonal symmetry is there.  

Eye-Agate 

The eye-agate is a small hemispherical body found at or just beneath the surface of the agate proper. Its circular bands 
resemble strikingly the iris and pupil of the human eye (Fig. 12). Thus its shape does not refer to nor resemble the lentic-
ular shape of the open lids of the human eye.  

Eye-agates are most frequently found associated with the onyx variety of agate. Usually they occur singly or even in 
great numbers upon the upper part of the stone. Occasionally, however, they gather less distinctly on the bottom and in 
the lower corners beneath the onyx layers.  

The eyes on the walls and ceiling of such agates were formed in the empty cavity from drops of silica jel adhering to the 
sweating rock. Those below the onyx layers were formed from a small accumulation of silica sweat on the bottom. 
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Later filling of the cavity with the silica solution, followed by rapid retreat of the water level, 
deposited the first layer of onyx on the bottom and formed the first band of silica over the sus-
pended eyes. Repeated alternation of empty cavity sweating and filled-cavity deposition grad-
ually built up the bottom layers of onyx and the upper agate bands. On the upper continuation 
of many onyx layers there were thus formed new and deeper eyes (Figs. 10, 13). Each eye, of 
course, has its flat side attached to the ceiling, and it is the exposure from the outside of this 
flat side of the drop that reveals the circular bands of the eye-agate.  

This method of formation and this association with onyx indicate that the movement of silica-
bearing ground water through the lava flows was slow and intermittent at first. Late the move-
ment increased as ducts and channels became flushed clean. This is further indicated by the 
fact that eye-agates, and occasionally onyx, were formed only when the cavity was young and 
empty. Also a hesitant beginning is indicated by the indistinct, refuse-littered appearance of 
some bottom sardonyx layers. Advanced stages of deposition show increased rapidity and a 
change to the normal type of agate formation, followed ultimately in most individual stones by 
quartz crystal filling in the center. 

When a normal, unbroken agate has eyes very near its surface, they may often be detected 
by wetting and viewing toward a strong light. Using this method they appear as dark, round, 
bean-size shadows beneath the jasperized surface. If the surface is not jasperized, but trans-
lucent when wet, the circular bands themselves may sometimes be seen in a strong light. 
Deeper eyes are often revealed only by sawing, when they appear around the edges of the 
cut surface as cross-sections of the hemispheres (Fig. 14). In all cases, when eyes are detected or suspected, they may 
be exposed by carefully grinding away the outer layers (Fig. 15)  

The eye-agate, therefore, is a separate entity. It bears no relation to the agate proper in which it is found other than that 
of support or matrix. Thus the manner of cutting can have no effect upon its appearance of structure, for it it there simply 
to be revealed, not deftly manufactured by a trick of the lapidary art. 

Orientation 

As originally conceived, this study of Lake Superior agate was to have had the problem of orientation as its central 
theme. It was thought that if it were possible always to orient agates along vertical and horizontal axes, the introduction 
of gravity as an additional function of their formation would by so much facilitate their interpretation. Further, if certain 
types of agates, or if even a few agates of one type, could be oriented with certainly, then the key to the orientation of all 
agates might be found in the difference in structure of bands at the top and bands at the bottom, and perhaps also in 
differences in external appearance. 

However, the present them has become more general. It has been found possible to orient only two types of agate, one 
accurately, the other only approximately. And, finally, no invariant differences have at present been established for distin-
guishing upper and lower bands in all agates. 

As discussed in the section on the onyx variety of agate, it is quite obvious that the horizontal planes of banding denote a 
process that at least resembles sedimentation or water level deposition. Such planes deposited successively from the 
bottom upward afford an infallible basis for the orientation of the onyx-fortification combination. As seen in all examples 
of this type, the sardonyx or chalcedonyx lies in horizontal layers, occasionally in several generations alternating with 
areas of normal fortification of quartz crystal structures. Eye-agates of definite, well-colored form often occur above and 
indefinite, porrly-colored eye-agates below. Quartz crystal filling, whatever its area, always occurs above. 

Within the onyx layers, faulted, eroded, and poorly-laid bands usually occur below the sharply-defined, well-colored 
bands. This fact affords a means for orienting those occasional stones formed entirely of the onyx variety.  Also by such 
signs we determine the top and the bottom of fragments of sardonyx detached from originally complete agates. 

It is often possible to orient such “water level” agates before cutting. Broken and exposed straight bands afford a simple 
and evident key. In other forms, weakness between horizontal bands, which were largely unprotected by enclosing fortifi-
cation bands, causes the lower layers to break off, leaving one side flat. The flat side is naturally the horizontal side. 
Such a fracture was the sole means of orienting the stone shown in Fig. 10, which was otherwise unbroken. An occa-
sional dumb-bell shaped nodule reveals onyx bands if sawed perpendicular to the plane of the neck band. This orienta-
tion fails, however, if entrance canals lead into both end or chambers of the double structure.  
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In agates exhibiting flow or erosion structures the influence of gravity may occasionally provide the key for orientation. 
This is especially true of agates formed in partially-filled cavities where conditions were not static (Fig. 6, Part I). Also 
certain stalactitic growths may be considered as vertically suspended structures. In these structures, however, much 
more research is necessary before accurate orientation becomes possible. 

The problem of orientation is important in the investigation of agate structures, and should prove fruitful if carried on by 
all who have large collections available. Many Lake Superior agates of the moss and tubular types are as yet unex-
plained. Also a method is needed by which to distinguish the thinning of bands around entrance ducts from simple ero-
sion or sloughing in flow channels. For example, much more could be explained in such agates as those shown in Figs. 
1, 2 (Part I) if one could decide whether the sections were horizontal or vertical. If gravity affects the form of the onyx-
fortification type so noticeably, we can be sure that all agates were affected in ways as yet unrevealed. 

The Lapidary’s Problem 

Lake Superior agates confront the lapidary with problems not encountered in agates from other areas. The problems 
arise from the agate’s erratic history. Formed in relatively hard basalt and porphyry, they first endured what may often 
have been a violent release. Many of them may have been pounded and rolled on the beaches of our ancient inland 
seas. Later they were picked up by advancing glacial ice and further ground and rolled under its tremendous weight as 
they were carried often hundreds of miles. Post-glacial and recent erosion released them once more from the gravel or 
boulder deposits and subjected them to repeated grinding action of shifting creek bottoms. And continuously they were 
exposed to all vicissitudes of weather—the strain of frost and the cutting edge of  wind-blown sand. 

As a result most Lake Superior agates are found as fragments, or, if whole, are seriously checked. Perhaps as few as 2 
per cent of all banded agates are completely free from cracks. Mossy varieties, lacking the inherent weakness of the 
banded structure, are less subject to fracture and are found in larger sizes. Fragments and checked specimens have 
less value as collection or cabinet specimens, unless they exhibit rare color or structural patterns. They provide cabo-
chon material for the lapidary, who may saw larger fragments into gem slabs after a careful consideration of checks and 
cracks. Widely spaced checks are of little consequent in cabochon work, and indeed are often beneficial in that such 
slabs may be simply snapped with the fingers to obtain excellent material for grinding.  

The lapidary must decide first of all for each stone the direction of sawing or manner of grinding. His decision involves to 
influencing and mutual factors. First a preliminary superficial examination should be made to determine the variety and 
the structures present. Second, on the basis of this examination he should decide the purpose for which the stone may 
be cut and the ultimate use of the parts.  

The preliminary examination, as we have attempted to show, should reveal most of the more important and beautiful 
agate structures. The lapidary may discover that it is possible to orient a stone. If so, sardonyx or chalcedonyx may be 
present in combination with other agate structures. Eye agates may be detected and afford a further hint toward orienta-
tion. Unusual contrasting spots and rings may reveal duct entrances and thus tell something of interior banding patterns. 
Location and number of quartz areas indicate simplicity or complexity of banding structure and total quantity of quartz 
present. Dark, porous areas may indicate sagenite, striations, or circled areas, enclosed crystals or tubular agate. And 
son on and on until the lapidary has deduced as many possible of the agate’s internal secrets.  

Now and only now is the lapidary ready to cut his stone. But why? 

A practice among many who saw Lake Superior agates has been to saw for the largest surface. This practice originated 
and has persisted for two reasons. The first is monetary- so much per square inch both in sales and in custom sawing. 
The second rests in an unvoiced rivalry based on the fact that Lake Superior agates “run small” and each collector takes 
pride in his largest agate. If size, then, is the purpose, no problem not mechanical is involved. 

A second and more satisfactory method is to saw for the most complete banding pattern. Checked and broken stones 
often retain enough exterior layers to enable a careful lapidary to avoid the less attractive fractional and U-shaped band-
ing on his cut surfaces. 

Variation in structural detail demands an equal variation in cutting technique. Whereas a surface known to contain nu-
merous eye-agates indicates only grinding and polishing, pipe agates may be sawed according to individual preference. 
Cross-section cuts in pipe or tubular agate yield a surface covered with circular banding resembling eye-ages. Parallel or 
diagonal cutting yields other pleasing pattens of obvious design. Sagenitic agates are usually cut in the plane of the nee-
dles as nearly as possible to obtain the radiating fibrous effect. Cut across they show simply a speckled surface that is 
often difficult to polish since the needles are often hollow. Entrance canals sawed longitudinally yield swirls of banding 
and greatest variation in band thickness. In addition such cuts afford greater facility in interpretation. Vein agate may be 
cut lengthwise at varying depths for a pleasing effect of spots and circles, or cut across the vein to show stalactitic 
growths and crystal filling. 

Con’t. next page 
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Agate formation (con’t.) 

The onyx-fortification combination produces the greatest beauty and variety of agate structure when properly cut. Since 
they are “complete” agates when cut vertically, they amply repay the lapidary for his thorough preliminary examination. If, 
in addition to sawing vertically, the cut can be made through an entrance canal, additional beauties of banding are re-
vealed. Such stones make the finest of cabinet specimens, and should never be sacrificed for cabochon material in view 
of the abundant fractured specimens. 

Summary 

To summarize, this study has attempted to show: 
1. That current agate theory must be revised to include a possible explanation for intricately varying structural detail. 
2. That the characteristics of the varying structural forms are most important among the criteria by which a correct and 
unified theory of agate formation may eventually be determined. 
3. That color in Lake Superior agates was not rhythmically deposited during the time of formation, but is the result of 
weathering in contact with iron minerals.  
4. That by a systematic superficial examination it is possible to discover most of the hidden structural details before cut-
ting, thereby insuring exposure of structures of scientific interested and value that are otherwise missed or destroyed by 
hasty improper cutting. 
5. That the problem of orientation has an intimate bearing upon structural interpretation, and is therefore a problem for 
which a complete solution should be sought by all who have agate collections. 

ED. NOTE: The role of silica-fixing bacteria in mineral and agate formation was not known at the time this article was 
written.  

 

 

 

 


