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Abstract 
The role of lake levels in oil shale distribution 
 
By  Yuval Bartov, Research Assistant Professor, Colorado School of Mines 
 

The oil shale richness and distribution in the 
Piceance Creek basin is not uniform and is mostly 
developed at the central part of the basin. Towards 
the margins there is a significant reduction of 
richness and thickness of the organic rich beds. This 
trend is controlled by several processes, some of 
which are also applicable in marine settings: rate of 
organic production, rate of consumption (oxidation 
and bacterial) and rate of dilution by the inorganic 
sedimentation.  

However, lake systems have another control 
that most often plays a most important role – lake 
levels.  Lake levels control water depth, location of 
depositional environments, distribution of sediment 
volume and lake salinity.  
 

The depositional history of the Green River 
Fm illustrates the above model. Numerous lake 
level changes controlled the location of the lake 
shorelines. After an initial highstand, the lake 
regressed, and deeper water was restricted to the 
central part of the basin. During periods of low lake 
level, the water depth was too shallow on the lake 
margins for long term stratification, which is 
required for the anoxic state in the lower part of the 
water column. Yet the algal bloom persisted, as 
indicated by the rich oil shale deposits in the center 
of the basin.  After the low lake level phase, water 
chemistry changed and salinity increased. Soon 
after, prominent oil shale beds were deposited 
throughout the basin. These beds are related both to 
the high lake levels and creation of brines in the 
lake, both enhancing long-term stratification of the 
lake’s water column. 

 
 
Abstract 
Thrust faults as a mechanism of attenuation in the steep limbs of 
forced folds 
 
By  Vince Matthews, Director, Colorado Geological Survey 
 

East-dipping thrust faults in the steeply-dipping 
limb of the basin-bounding monocline along the 
east flank of the Colorado Front Range have been 
ascribed to a variety of origins: 
 

• Backthrusting from the upper detachment of 
a triangle zone (Sterne and Raynolds, 2001; 
Sterne, 2002)) 

• Shortening from east-west compression 
(Siddoway, 2002) 

• Rotated growth faults (Weimer, 2004) 
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An analysis of this large displacement structure 
(associated with the Golden and Rampart Range 
faults), as well as several small-displacement folds, 

shows that the east dipping faults are part of a 
conjugate thrust system. The conjugate faults are a 
primary mechanism of attenuation as the strata are 
folded over the edge of an uplifted basement block.  
Thinning of 19 percent by this mechanism was 
measured in a shale unit in one outcrop.   
 

Analyzing the orientation of thrust faults in the 
steep limbs of a variety of structures along the Front 
Range and in Central Colorado indicates that this is 
a common phenomenon in extended steep limbs of 
forced folds. These thrust faults appear to be part of 
an orderly system of layer-parallel extension.  
Thrust faults that dip into the uplifted block will 
place older strata over younger strata and thrust 
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faults that dip away from the uplifted block place 
younger strata over older strata. 
 

This system appears to be scale-independent, as 
it is observed operating on the sub-meter scale and 
the sub-kilometer scale.  The process can create 
isolated, rhombic boudins or fault panels.  These 
conjugate systems can tectonically isolate a 
sandstone boudin within a shale unit. 

 
Our results suggest that the conjugate set may 

initiate when the strata have been tilted about 60 
degrees from horizontal. With further rotation of the 
steep limb (even to overturned) the conjugate set is 
also rotated.  With rotation, one of the sets becomes 
more favorably oriented to slip and becomes 
dominant.

 
 
  

WANTED - Volunteers 
 

This October, Girl Scouts from the Denver 
Metro area will participate in a Dinosaur Ridge Day 
in Morrison. This event gives them opportunities to 
earn badges in a number of areas, particularly in the 
geosciences. These young ladies will also have the 
opportunity to meet and talk to women geoscientists 
and potentially consider careers in these areas. 
  

AWG and RMS-AEG, which are co-
sponsors of this event, are looking for volunteers 
from all geoscience organizations in the Rocky 
Mountain region. About 60 volunteers will be 
needed,  overall. Commitment will involve a half-
day (or more) on the Open Ridge Day October 7.  

  
Please consider volunteering for this 

important event.  If you have any questions, please 
contact the coordinator Clare Marshall at 
dinodiscovery@dinoridge.org. 
  
 
 
 

 
 

 

 



 
 
CSS Fall Field Trip to the Paradox Basin, September 29-October 1
 

This year's Fall Field Trip for the Colorado 
Scientific Society will be to the Paradox Basin, on 
September 29- October 1, 2006.  The trip leader 
will be Don Rasmussen, who has worked in the 
Basin for more than 30 years and has led numerous 
field excursions for universities and industry into 
the region.  The trip will begin and end in the La 
Quinta Hotel parking lot in Moab, Utah.  The trip 
will start at 8:00 am on Saturday September 30.  
We have blocked some rooms at the La Quinta, but 
there are also campgrounds nearby.  Note though, 
that preliminary interest response for this trip has 
been high, and that there is some sort of sky diving 
group also in Moab that weekend, so you need to 
make plans early.  Our hotel room block is for the 
nights of September 29 and 30th.  Details are listed 
below. 
 

Moab's La Quinta Inn is located at 815 S. 
Main Street, 8 blocks from downtown and 1.5 
blocks from the City Market, where we'll be 
assembling our own box lunches early Saturday and 
Sunday mornings (September 30 and October 1) 
before heading out to the field. 
 
     We've reserved a block of 25 rooms (most with 
single kings, but some with double queens) for 
Friday and Saturday, September 29-30 at $78 + 
tax per night for single or double occupancy. The 
hotel offers a heated outdoor pool, exercise and 
laundry facilities and, last but not least, 
complimentary continental breakfast in the lobby 
starting at 0700. 
  
Note: Each person will be responsible for his 
lodging in Moab.  So, while we have reserved the 

rooms, you will have to pay for your room yourself. 
Camp grounds and locations can be found on the 
Moab city website    www.moab-utah.com 
 
     For more information on our accommodations, 
including directions, visit http://www.lq.com and 
enter Moab, UT in the search form, or call 
the hotel directly (435) 259-8700. 
 
     Cost for the trip is $35.00.  That will cover the 
guidebook printing, and refreshments.   
 
     We have tried to keep costs to a minimum for 
the participants.  So we decided that participants 
will have to bring their own lunches on the field 
trip.  We will be providing water and soft drinks.  
There is a City Market that opens at 6:00 am, a few 
blocks from the La Quinta, for those who would 
like to buy lunch materials.  We will provide a 
guidebook.  
 
       A few of the stops have not been included on 
other field trips.  Some of the stops will require high 
clearance vehicles so if you have one, please bring 
it along, and plan on carpooling on the field trip 
days with the folks who don't have that kind of 
vehicle.  It would be good if friends who know 
others that will attend the trip carpool from Denver.  
The trip will end between 4 and 5 p.m. on 
Sunday. 
  

 
 

 
 
  
Deadline!  Registration payment  of $35 must be received by September 25.  See Form below.  return to  
Jeremy McCreary 
6242 S. Elmira Circle East 
Greenwood Village, CO 80111 
Home:   (303) 744-0907 
Mobile: (303) 901-8280 
E-mail: jeremy@cliffshade.com (  jeremy@clffshade.com  )  
A receipt will be printed and handed out at the field trip. 
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https://webmail.mines.edu/horde/services/go.php?url=http%3A%2F%2Fwww.lq.com
mailto:jeremy@clffshade.com
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Register for CSS Paradox Basin Field Trip 
 
 

Name(s):  _______________________________ 

Phone: _______________________________  

E-Mail: _______________________________ 

Bring appropriate clothing, snacks, and water. 

Number of Participants:      _______   at       __$35___    per person     

     

Total for all attending:                                                      $ _______ 

For registration, send this form and your check made out to Colorado 

Scientific Society to Jeremy McCreary, 6242 S. Elmira Circle East, 

Greenwood Village, CO 80111.  Deadline is Sept. 25.   
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 OFFICERS 
 

COUNCILORS 

President:          Chuck Kluth, CSM, 303- 904-2939, kluths@comcast.net
President-Elect: Bill Nesse, UNC  
Treasurer:  Don Sweetkind, USGS, 303-236-1828, dsweetkind@usgs.gov
Secretary:  Lisa Fisher, CSM, lfisher@mines.edu
Past President:Vince Matthews, CGS, 303-866-3028, 
vince.matthews@state.co.us
 

2006-2009:   
2006-2009:      Scott Minor, USGS, 303-236-0303, sminor@usgs.gov 
2003-2007:   Matt Morgan, CGS, 303-866-2066, matt.morgan@state.co.us 
2004-2007:  Celia Greenman, CGS, 303-866-2811, celia.greenman@state.co.us 
2004-2007:  Sue Hirschfeld, Cons., 720-565-9302, eqdoc@ix.netcom.com 
2004-2007:  Lee Shropshire, UNC, 970-352-8778, leeshrop@att.net

 

COMMITTEE CHAIRPERSONS 
 

Best Paper Award:  Matt Morgan, 303-866-2066, matt.morgan@state.co.us  
Database Manager: Cory Conrad, 303-629-8788, cconrad@knightpiesold.com 
Field Trips:  
Graphics: Karen Morgan, CGS, 303-866-3529, karen.morgan@state.co.us  
History: Marjorie E. MacLachlan, USGS-retired, 303-986-7192, jcmemaclachlan@aol.com  
Membership:  
Memorial Funds:  Emmett Evanoff, 303-444-2644, emmettevanoff@earthlink.net 
Newsletter Editor: Celia Greenman, CGS,303- 866-2811, celia.greenman@state.co.us  
Outreach: Sue Hirschfeld, 720-565-9302, eqdoc@ix.netcom.com  
Program: Vince Matthews, CGS, 303-866-3028,  vince.matthews@state.co.us 
Publicity: Mearl Webb, 303-810-1296, mf_webb@msn.com  
Science Fair: Chuck Weisenberg, 303-238-8806, cweisnbrg@aol.com

       Webmaster: John M. Ghist, 303-875-9671  jmghistcss@msn.com
 

 
 
 

 

 

** STOP! Don’t recycle this until after the talk! Please help us with publicity by posting at 
least the front page of this Newsletter on a bulletin board. Thank you!
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