
Subsurface and seismic interpretations of Carbondale
and the surrounding Roaring Fork valley

6/17/2020 sinkhole on Hwy 133: "Crews filled, tamped down, capped, and paved the sinkhole, which measured 15 feet in diameter by 12 feet 

deep. Filling the sinkhole required 125 tons of road base material, delivered with 10 truckloads. Once the sinkhole was repaired and repaved, 

northbound CO 133 was restored to the roadway at approximately 3:30pm and CDOT ended the short detour nearby."  

https://www.bing.com/search?pglt=43&q=sopris+sun+carbondale+colorado+6%2F17%2F2020&cvid=fce623c3b3f145d880a1ba072da3afbc&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQABhAMgYIAhAAGEAyBggDEAA

YQDIGCAQQABhAMgYIBRAAGEDSAQgzNzAzajBqMagCALACAA&FORM=ANNTA1&PC=U531

Don Marlin notes:  Sinkhole in 2020 inspired a review of  additional surface, subsurface, and seismic control that could modi fy the subsurface interpretation. Reference links are embedded in all pages of report.

Modified from https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm  Quad Link

https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm


Don Marlin prior background:

Certified Geophysicist #41

(AAPG)

Certified Professional Geologist #7696

(AIPG)

Professional Geoscientist #91

(LBOPG)

B.S. & M.S. Geology, LSU

(Publications on seismic, salt, and subsurface available on request)

Don Marlin notes:  Now retired.



Reference:  https://colorado

geologicalsurvey.org/publica

tions/evaporite-dissolution-
karst-subsidence-hazard-

map-colorado/

Don Marlin notes:  Location of project relative to White 2012 Karst hazard map

https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/
https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/
https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/
https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/
https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/


Modified from https://coloradogeologicalsurvey.org/publications/evaporite-

dissolution-karst-subsidence-hazard-map-colorado/ Modified from https://coloradogeologicalsurvey.org/wp-

content/uploads/RT-0061890-i0-8137-2366-3-366-0-1.pdf

Don Marlin notes:  Stratigraphy between highlighted intervals eroded away in study area.

https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/
https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/
https://coloradogeologicalsurvey.org/wp-content/uploads/RT-0061890-i0-8137-2366-3-366-0-1.pdf
https://coloradogeologicalsurvey.org/wp-content/uploads/RT-0061890-i0-8137-2366-3-366-0-1.pdf


Modified from https://coloradogeologicalsurvey.org/publications/evaporite-

dissolution-karst-subsidence-hazard-map-colorado/ Modified from https://coloradogeologicalsurvey.org/wp-

content/uploads/RT-0061890-i0-8137-2366-3-366-0-1.pdf

Don Marlin notes:  Stratigraphy between highlighted intervals eroded away in study area.

Roaring Fork and Crystal Rivers eroded 

away ~4000' of sedimentary units

   in the last ~10 million years.  Now river 

alluvium  and glacial outwash  overlay 

evaporates and subsurface salt.

         

https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/
https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/
https://coloradogeologicalsurvey.org/wp-content/uploads/RT-0061890-i0-8137-2366-3-366-0-1.pdf


Modified from Jonathan White 2012:  

https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-

karst-subsidence-hazard-map-colorado/Don Marlin notes:  Carbondale collapse explanation in  study area.

https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/
https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/
https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/


CRR Sinkholes

06/17/20

Modified from https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-

subsidence-hazard-map-colorado/ Photos from OF-12-02 Report

Don Marlin notes:  Visual summary and schematic of hazards in the study area since  Holocene-Pliocene unconsolidated sediments lie directly on Late Pennsylvanian evaporative bedrock in the valley.

https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/
https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/


View North from Mt Sopris
 Well found salt at 2125'

View East from Hogback

View South from Grandstaff 
Mt Biking trail …..."stacks"

The Roaring Fork has a subsurface salt structure that has pushed up the

Eagle Valley evaporites. River downcutting and freshwater dissolution

creates complex recumbent folds near CRMS along Edgerton Creek

And Hwy 108 (Thompson Creek Road).

"In the subsurface near Cattle Creek Station (the Rose well), the evaporite is gray to brown anhydrite interbedded 
with light-colored siltstone and sandstone and a few dark shale beds to a depth of 2,125 feet. Below this level halite 
is the principal rock. No halite is present at the surface anywhere in the area."  Mallory, W.W., 1971, The Eagle 

Valley Evaporite, northwest Colorado: A regional synthesis: U.S. Geological Survey Bulletin 1311-E, 37 p.  
https://pubs.usgs.gov/bul/1311e/report.pdf report.pdf (usgs.gov)

Don Marlin notes:  Pictures taken in 2024 illustrate the instability of  evaporite outcrops and how they intrude into surrounding topography from mobilized salt rising to the surface and confirmed by  1960 well control.

https://pubs.usgs.gov/bul/1311e/report.pdf
https://pubs.usgs.gov/bul/1311e/report.pdf


2014 Kirkham et.al.

(Cattle Creek Quad)
Modified 

fromhttps://ngmdb.usgs.gov/Prodesc/

proddesc_101352.htm

Shannon Rose #1 Well 

 Well found salt at 2125'

Don Marlin notes:  The 2014  quad and section are accurate.  Well projected to section.

https://ngmdb.usgs.gov/Prodesc/proddesc_101352.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_101352.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_101352.htm


FUNDAMENTAL

TOOLS

OF

SUBSURFACE 

MAPPING

OUTCROPs

SURFACE

PROJECTION

WELL  TIES

SEISMIC

Modified from 

https://ngmdb.usgs.gov/Prodesc/proddesc_101352

.htm

Modified from 

https://www.usgs.gov/publications/implications-

evaporite-tectonism-carbondale-and-eagle-
collapse-centers-west-central

Don Marlin notes:  Commonly  seismic is not integrated into quad maps.

https://ngmdb.usgs.gov/Prodesc/proddesc_101352.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_101352.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_101352.htm
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central


SEISMIC AND SUBSURFACE WELL 

CONTROL MODIFY THIS CROSS 

SECTION  TO SHOW NEAR SURFACE 

FAULTING AND SALT NOT ONLY 

EVAPORITES
Link:  https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm

Don Marlin notes:  The 2008 quad should be modified....                                                                      not solely used for future exploratory drilling .

https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm


Don Marlin notes:  Zoomed in area of modification in this report.

SEISMIC AND SUBSURFACE WELL 

CONTROL MODIFY THIS CROSS 

SECTION  TO SHOW NEAR SURFACE 

FAULTING AND SALT NOT ONLY 

EVAPORITES
Link:  https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm

https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm


Cleer (2023)

Sinkhole (2020)

Seismic Fault

Surface Fault

Salt High

Salt High

Salt High

Seismic and Surface Fault

Upper quad modified 

fromhttps://ngmdb.usgs.gov/

Prodesc/proddesc_94638.ht
m 

Lower quad modified from 

https://ngmdb.usgs.gov/Prod

esc/proddesc_41291.htm

Seismic modified 

https://www.usgs.gov/publications/implications-

evaporite-tectonism-carbondale-and-eagle-collapse-
centers-west-central 2

Seismic base location 

https://www.seitel.com/index.php/seitel-map/Don Marlin notes:  Notable additions highlighted on 2008 quad and section.

Cleer (2023)

SEISMIC AND SUBSURFACE 

WELL CONTROL MODIFY THIS 

CROSS SECTION  TO SHOW 

NEAR SURFACE FAULTING 

AND SALT NOT ONLY 

EVAPORITES
Link:  

https://ngmdb.usgs.gov/Prodesc/proddesc_94638.ht

m

https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_41291.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_41291.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_41291.htm
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.seitel.com/index.php/seitel-map/
https://www.seitel.com/index.php/seitel-map/
https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm


Cleer (2023)

Sinkhole (2020)

Seismic Fault

Surface Fault

Salt High

Salt High

Champlin (Projected)

Don Marlin notes:  Quad map 
approximate position 
of depth processed Line 103 
from Perry (2002) 
approximating the location 
of reflectors that are 
interpreted to be a salt 
structure under Crystal River 
Ranch with surface features, 
a salt synclinal axis under the 
Crystal River, questionable 
subsurface faulting near the 
town center, and a rise of 
possible salt which may tie to 
lost circulation below 1700' 
and inferred to be salt below 
2320' TD in 1962 Champlin 
well 1 mile East off this line 
position.
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Seismic modified 

https://www.usgs.gov/publications/implications-

evaporite-tectonism-carbondale-and-eagle-collapse-
centers-west-central 2

Seismic base location 

https://www.seitel.com/index.php/seitel-map/

Upper quad modified 

fromhttps://ngmdb.usgs.gov/

Prodesc/proddesc_94638.ht
m 

Lower quad modified from 

https://ngmdb.usgs.gov/Prod

esc/proddesc_41291.htm

https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.seitel.com/index.php/seitel-map/
https://www.seitel.com/index.php/seitel-map/
https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_41291.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_41291.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_41291.htm


Don Marlin notes:  Oriented 
line  approximate position 
of depth processed Line 103 
from Perry (2002) 
approximating the location 
of reflectors that are 
interpreted to be a salt 
structure under Crystal River 
Ranch with surface features, a 
salt synclinal axis under the 
Crystal River, questionable 
subsurface faulting near the 
town center, and a rise of 
possible salt which may tie to 
lost circulation below 1700' and 
inferred to be salt below 2320' 
TD in 1962 Champlin well 1 mile 
East off this line position.

Seismic Line 103 W-E along Thompson Creek Road shows the 
axis of the salt West of Carbondale

Axis of salt is also coincident with abundant sinkhole 
activity in peripheral areas and surface mounds on ranch.

Cleer (2024)

Seismic modified 

https://www.usgs.gov/publications/implications-

evaporite-tectonism-carbondale-and-eagle-collapse-
centers-west-central 2

Seismic base location 

https://www.seitel.com/index.php/seitel-map/

https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.seitel.com/index.php/seitel-map/
https://www.seitel.com/index.php/seitel-map/


Salt High

Salt High

Seismic and Surface Fault

Shannon (Projected)

Don Marlin notes:  Quad map approximate 
position of depth processed Line 104 from Perry 
(2002) approximating the location of reflectors 
that are interpreted to be a salt structure under 
Crystal River Ranch with surface features, two 
salt swells that suggest the salt axis follows the 
surface subsidence trough of the 2008 quad 
map, a large listric and 
possible contemporaneous fault that reaches 
the surface as a fault scarp at outcrop level and 
extends 7000' into the subsurface  and may be 
the basis of the Sopris Bowl of Kirkham 2002, 
and  a projection  ~4 miles North of this line to 
the 1960 Shannon Rose #1 that encountered 4 
lenses of salt at 2125' to 3070' below the surface 
at the South end of the current Iron Bridge 
subdivision.  The current 2008 quad map and 
section is suggested to be modified.
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Salt

2125'

Upper quad modified 

fromhttps://ngmdb.usgs.gov/

Prodesc/proddesc_94638.ht
m 

Lower quad modified from 

https://ngmdb.usgs.gov/Prod

esc/proddesc_41291.htm

Seismic modified 

https://www.usgs.gov/publications/implications-

evaporite-tectonism-carbondale-and-eagle-collapse-
centers-west-central 2

Seismic base location 

https://www.seitel.com/index.php/seitel-map/

https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_41291.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_41291.htm
https://ngmdb.usgs.gov/Prodesc/proddesc_41291.htm
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.seitel.com/index.php/seitel-map/
https://www.seitel.com/index.php/seitel-map/


Seismic Line 104 North from Crystal River Ranch to Prince Creek Road 

illustrates the salt axis is West of Carbondale and a listric fault bounds South side of town

Don Marlin notes:  Oriented line approximate 
position of depth processed Line 104 from Perry 
(2002) approximating the location of reflectors 
that are interpreted to be a salt structure under 
Crystal River Ranch with surface features, two 
salt swells that suggest the salt axis follows the 
surface subsidence trough of the 2008 quad 
map, a large listric and 
possible contemporaneous fault that reaches 
the surface as a fault scarp at outcrop level and 
extends 7000' into the subsurface  and may be 
the basis of the Sopris Bowl of Kirkham 2002, 
and  a projection  ~4 miles North of this line to 
the 1960 Shannon Rose #1 that encountered 4 
lenses of salt at 2125' to 3070' below the surface 
at the South end of the current Iron Bridge 
subdivision.  The current 2008 quad map and 
section is suggested to be modified.

Strat section modified from 

https://www.usgs.gov/publications/implications-

evaporite-tectonism-carbondale-and-eagle-
collapse-centers-west-central

Cleer (2024)

Seismic modified 

https://www.usgs.gov/publications/implications-

evaporite-tectonism-carbondale-and-eagle-collapse-
centers-west-central 2

Seismic base location 

https://www.seitel.com/index.php/seitel-map/

https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.seitel.com/index.php/seitel-map/
https://www.seitel.com/index.php/seitel-map/


 Seismic from Perry etal 

January 2002  Geological 

Society of America Special 

Papers

366:55-72

2024 Basemap (Seitel)

2024 reinterpretation (red)

Shannon (1960)

Champlin (1962)

Cleer (2024)

Don Marlin notes:  Seismic 
basemap position of four depth 
processed lines from Perry (2002) 
used for approximating the 
location of reflectors that are 
interpreted to be a top and base 
of salt structure under the 
Roaring  Fork and Crystal River 
valleys.  Approximate positions of 
key subsurface well control is 
also shown by circles.

Seismic modified 

https://www.usgs.gov/publications/implications-

evaporite-tectonism-carbondale-and-eagle-collapse-
centers-west-central 2

Seismic base location 

https://www.seitel.com/index.php/seitel-map/

https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.seitel.com/index.php/seitel-map/
https://www.seitel.com/index.php/seitel-map/


Shannon Rose #1 Sample Log (not published, located in archive file June 2024)

Grey-white salt from 2125' to 3060' in 4 lenses (935' gross interval)

 S
A

L
T

Seismic base 

lhttps://www.seitel.com/index.php/seitel-map/

Don Marlin notes:  1960 Shannon Rose #1 sample 
log located that confirms that salt was encountered 
in the shallow subsurface at the end of the current 
Ironbridge subdivision.  This well actually ties Line 
104 from Perry  (2002), but was not mentioned in 
the publication.  Personal communication with 
Seitel provided that no reflectors are (interpretable) 
on this line suggesting  it is all very near surface salt 
and evaporites from the end of the publicized line 
to the well position.

https://www.seitel.com/index.php/seitel-map/
https://www.seitel.com/index.php/seitel-map/


935' Salt

Subsurface Top Salt Structure Map

Salt at ~2200' under Carbondale

Don Marlin notes:  This map was 
created by manually projecting 
depths of interpreted top of salt 
to approximate SP positions and 
well control and contouring the 
same in depth above sea level.   
The map suggests a split of the 
salt diapir going West of the town 
of Carbondale and ENE of the 
town bifurcated by  the listric 
fault-bounded Sopris bowl.  The 
Westerly salt trend underlies the 
2008 quadrangle map 
subsidence trough and trends 
south merging with the Elk Creek 
anticline and Grand Hogback 
bounding the Piceance basin on 
the East.

Seismic modified 

https://www.usgs.gov/publicati

ons/implications-evaporite-
tectonism-carbondale-and-

eagle-collapse-centers-west-
central 2

Seismic base location 
https://www.seitel.com/index.p

hp/seitel-map/

https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.seitel.com/index.php/seitel-map/
https://www.seitel.com/index.php/seitel-map/
https://www.seitel.com/index.php/seitel-map/


Subsurface Top Salt Structure Map

Don Marlin notes:  An aerial view of the salt structure and possible 
interpreted subsurface and surface fault trends and well control as if the 
overlying layers were stripped away down to the top of salt.    This map 
was created by manually projecting depths of interpreted top of salt to 
approximate SP positions and well control and contouring the same in 
depth above sea level.   The map suggests a split of the salt diapir going 
West of the town of Carbondale and ENE of the town bifurcated by  the 
listric fault-bounded Sopris bowl.  The Westerly salt trend underlies the 
2008 quadrangle map subsidence trough and trends south merging with 
the Elk Creek anticline and Grand Hogback bounding the Piceance basin 
on the East.

Seismic modified 

https://www.usgs.gov/publicati

ons/implications-evaporite-
tectonism-carbondale-and-

eagle-collapse-centers-west-
central 2

Seismic base location 
https://www.seitel.com/index.p

hp/seitel-map/

https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
https://www.usgs.gov/publications/implications-evaporite-tectonism-carbondale-and-eagle-collapse-centers-west-central
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Valley Sinkholes....Carbondale may be related to

contemporaneous / listric faulting and underlying salt

 Cleer

Karst base modified 

fromhttps://www.americangeosciences.org/sites/

default/files/Environment-colorado4.pdf

Don Marlin notes:  Summary of salt and fault trends versus the new top of salt subsurface map.

Seismic modified 

https://www.usgs.gov/publications/im

plications-evaporite-tectonism-
carbondale-and-eagle-collapse-

centers-west-central 2

Seismic base location 

https://www.seitel.com/index.php/seit
el-map/
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 Fish Hatchery Outrcop

Quadrangle 

map 

modifications

From 

seismic

 St. Mary's Church fault

72-90* dips

"Sopris Bowl" ??of Kirkhamm etal 2002

Fish Hatchery Dips

Salt High

Salt High

Salt High

Salt Low

Seismic and Surface Fault

Seismic Fault

Surface Fault

Salt High

Cleer (2023)

Sinkhole (2020)

No Anticline

72-90^ Beds

45^ Beds

Sinkholes

Don Marlin notes:  Summary of salt and fault trends versus the new top of salt subsurface map concluded from all subsurface a nd surface interpretations.

Seismic modified 

https://www.usgs.gov/publications/im

plications-evaporite-tectonism-
carbondale-and-eagle-collapse-

centers-west-central 2

Seismic base location 

https://www.seitel.com/index.php/seit
el-map/

Upper quad modified from 

https://ngmdb.usgs.gov/Prod

esc/proddesc_94638.htm 

Lower quad modified from 

https://ngmdb.usgs.gov/Prod

esc/proddesc_41291.htm
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90^ Beds
Surface Fault

Salt High

Surface Fault

Quad modified from https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm 

Don Marlin notes:  A surface fault and higher dips in evaporite beds are within 1629' of the 3rd Street Center geothermal well drilled in November 2023 nearer than the hazards shown on the current 2008 quad map.

https://ngmdb.usgs.gov/Prodesc/proddesc_94638.htm


Sample Log 

Link:  https://gdr.openei.org/submissions/1598

Don Marlin notes:  A stratigraphic correlation section from the 1960 Shannon Rose #1 wellbore to Cleer 
November 2023  geothermal wellbore highlights that vertical and lateral heterogeneity exists in the shallow 
surface in the Roaring  Fork Valley.

https://gdr.openei.org/submissions/1598
https://gdr.openei.org/submissions/1598


CRR Sinkholes

06/17/20

Modified from https://coloradogeologicalsurvey.org/publications/evaporite-

dissolution-karst-subsidence-hazard-map-colorado/ Photos from OF-12-02 Report

Don Marlin notes:  Vertical and lateral heterogeneity  could 
lead to encountering  new hazards in the shallow subsurface 
with dense geothermal drilling .   Caution  is advised.

https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/
https://coloradogeologicalsurvey.org/publications/evaporite-dissolution-karst-subsidence-hazard-map-colorado/


Drilling Comments Link:  https://gdr.openei.org/submissions/1598

Don Marlin notes:  Vertical and lateral heterogeneity  could 
lead to encountering  new hazards in the shallow subsurface 
with dense geothermal drilling .   Caution  is advised. Note 
the drilling and completion hardships encountered in the 
first wellbore from November 2023.

https://gdr.openei.org/submissions/1598


$1,500/mile with a 10 mile minimum 

license

Surface Fault
90^ Beds

Salt High

Seismic Fault?

Seismic Fault?

Champlin (1962)

1 mile East----->

              2320'

Lost circ. 

Below 1700'

"Minturn"

Sinkhole

Cleer 

Patterson 

  #1 (no rec)

          2574'

      API# 05-

     045-05191

Don Marlin notes:  
Additional 2D 
seismic control 
through the area of 
geothermal drilling 
could aid identifying 
additional 
subsurface karst 
hazards.   A 3D survey 
could additional be a 
very good tool for 
high resolution 
subsurface 
understanding via a 
dense source and 
receiver design.

Seismic modified 

https://www.usgs.gov/publications/im

plications-evaporite-tectonism-
carbondale-and-eagle-collapse-

centers-west-central 2

Seismic base location 

https://www.seitel.com/index.php/seit
el-map/
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Summary

• To present an interpretation based on additional subsurface / seismic since quads do not 

accurately depict this area as accurately as possible without these tools.

• Faulting that reaches the surface is a better basis for sinkholes than solely salt in town proper 

area.....but nearby evaporite outcrops and faulting creates further instability risk.

• Instability risk may be diminished by obtaining additional 2D seismic very close to 

the 3rd street Center area by providing additional subsurface control for drilling.

• Wellbore instability is likely to continue in the project area.

Don Marlin notes:  Thank you for your time and 
consideration in this 2024 interpretation.
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