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MAP SYMBO LS 
 
Formation contact 

 
Fault— Dashed where approx imately located, dotted where concealed. Bar and ball on 

downthrown block; arrows indicate relative direction of oblique-slip movement 
 
Fracture s and  possib le  faults— Dashed where approx imately located  
 
Anticline — Dashed where approx imately located; arrow on end indicates direction of plunge. 

T race of ax ial plane as determined by field measurements and by photo interpretation 
 
Syncline — Dashed where approx imately located  
 
Monocline— Dashed where approx imately located; short arrow indicates steeper dipping limb. 

T race of ax ial plane as determined by field measurements and by photo interpretation  
 

Strike  and  d ip of b e d s— S howing angle of dip 
 

Strike  and  d ip me asure me nts from Lund y (1978) and  Benniran (1970) 
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DESCRIPTIO N O F MAP UNITS 
 
Quate rnary surfic al d e posits 
 
Qa Alluvial d e posits (Holoc e ne )— Unconsolidated and poorly  consolidated clay, silt, sand, 

and gravel, mainly in flood plains and lowest stream terraces. T hickness approx imately 
0 to 50 feet (0 to 15 m) 

 
Qc Colluvium (Holoc e ne /Ple istoc e ne )— Unconsolidated masses of rock fragments and soil 

material on relatively  steep slopes with thickest accumulations at the bases of slopes.  
 
 Mixe d  alluvium and  c olluvium (Holoc e ne /Ple istoc e ne )— S and, silt, clay , and gravel 

deposited mainly  along intermittent streams; includes slope wash and smaller alluvial 
fan deposits that coalesce with alluvium. T hickness approx imately  0 to 50 feet (0 to 15 
m) 

 
Qs W ind b lown sand  d e posits (Holoc e ne /Ple istoc e ne )— Active and stabilized dunes, made up 

of very  fine to fine-grained sand sourced by Casper Formation sandstones. T hickness 
approx imately  0 to 15 feet (0 to 4.6 m) 

 
Pale ozoic se d ime ntary roc ks       
 
 Caspe r and  Fountain formations, und ivid e d  (Pe r mian and  Pe nnsylvanian)—

Combined unit not mapped on this quadrangle; see detailed descriptions below. Buff to 
reddish, calcareous to quartzitic, very fine- to coarse-grained, well-cemented 
subarkosic sandstone interbedded with buff to purplish-gray  limestone and dolomite 
beds, usually micritic and locally fossiliferous. S andstone often ex hibits large-scale 
festoon cross-bedding, increasing toward the south. T he Casper Formation thins to the 
south and west as the Fountain Formation increases in thickness. Also, limestone units 
thin and eventually  disappear southward and westward in the Laramie Basin, 
suggesting a northwest-southeast trending shoreline during deposition. As many  as 10 
distinct limestone or dolomite beds, which are locally  quarried for cement or gravel 
uses, have been identified in the Casper Formation in the Laramie area (Benniran, 
1970). T he Casper Formation serves as the prime aquifer for the city of Laramie. 
T hickness 690 to 735 feet (180 to 210 m) (Benniran, 1970 and K irn, 1972) 

 
  Caspe r/Fountain sub d ivisions— Benniran (1970) subdivided the formation into 

separate informal members based on 10 distinct limestone units (limestone 10 is the 
highest stratigraphically and the youngest, limestone 1 is the lowest stratigraphically 
and the oldest) that are separated by sandstones (Figure  1). T he sandstone units act as 
local aquifers. Lundy  (1978) combined the limestone units into five informal members 
(epsilon, delta, gamma, beta, and alpha) based upon local, confined aquifer packages 
(Figure  1)  

 
 
 
   Epsilon me mb e r— T he youngest Casper Formation member; capped by  limestone 

10 (occurs south of the mapped area) and a sandstone unit that grades into the 
overly ing S atanka S hale. Consists of red to pink, medium- to fine-grained sandstone, 
mostly covered in the Laramie area. Overall thickness of this member 22 to 30 feet (6.7 
to 9.1 m)  

Pc d    De lta me mb e r (Pe rmian)— Includes limestones 9 and 8 and two separate 
sandstone units. Limestone 9 is an 8- to 10-foot (2.4- to 3.0-m)-thick, white-gray to 
pink, massive, fractured limestone that caps the member. A reddish-brown to buff, 
thinly  laminated, fine-grained, cross-bedded, subangular to subrounded, 20- to 35-foot 
(6.1-  to 11-m)-thick sandstone separates the two limestones of the delta member. 
Limestone 8 is a pink to light-gray , massive, fractured 12-foot (3.7-m)-thick limestone 
that crops out mostly at the base of the Laramie Mountains. A light-tan to red, 
calcareous, cross-laminated, porous sandstone 40 to 55 feet (12 to 17 m) thick lies 
beneath limestone 8. Overall thickness of delta member is 80 to 112 feet (24.4 to 34.1 
m) 

 
Pc g   Gamma me mb e r (Pe rmian)— Includes limestones 7 and 6 and two separate 

sandstone units. Limestone 7 is an ex tensive unit, 17 to 18 feet (5.2 to 5.5 m) thick, that 
forms prominent ridges and the main dip slope of the western Laramie Mountains, as 
well as caps the gamma member. It has a tan to buff, dolomitic base overlain by  a 
sandy gray ish limestone. Limestone 6 is a dense, fossiliferous limestone, 6 to 8 feet 
(1.8 to 2.4 m) thick, that is only  present in the northern part of the map area. A pink to 
red, fine- to medium-grained, friable, calcareous sandstone, 50 to 60 feet (15 to 18 m) 
thick, ex tends from the base of limestone 7 to the top of limestone 5 ex cept where it is 
divided by limestone 6. Overall thickness of gamma member 73 to 86 feet (22 to 26 m) 

 
Pc b    Be ta me mb e r  (Pe r mian and  Pe nnsylvanian)— Includes limestones 5 and 4 and 

two separate sandstone units. Limestone 5 is a finely  cry stalline, purple to pink, dense, 
highly  fractured limestone, 8 to 12 feet (2.4 to 3.7 m) thick, that weathers to dark gray 
and caps this member. A light-brown to tan-red, calcareous, fine-grained, friable, 25- to 
30-foot (7.6- to 9.1-m)-thick sandstone separates limestones 5 and 4. Limestone 4 has a 
buff to tan dolomitic base that grades upward into light-gray to purple, dense, ridge-
forming limestone, 18 to 26 feet (5.5 to 7.9 m) thick. Below limestone 4, a thick [90 
feet (30 m)], red to buff, moderately resistive, ex tremely  calcareous, thick, moderately 
sorted sandstone layer forms the base of the beta member. North of Rogers Canyon (on 
adjacent quadrangles) entire member is Permian in age. Overall thickness of this 
member 141 to 158 feet (43.0 to 48.2 m) 

 

$c a  Alpha me mb e r (Pe nnsylvanian)— T he oldest member of the Casper Formation 
includes limestones 3, 2, and 1 and three separate sandstone units, the lowest of which 
grades into the underly ing Fountain Formation, which forms the base of this member. 
Limestone 3 at the top of the alpha member is one of the more prominent limestones in 
this section of the Casper Formation. T he base of the 29- to 40-foot (8.8- to 12-m)-
thick limestone 3 is light-tan to brown sandy dolomite, fining upwards into a purple-
pink carbonate that weathers gray  and forms ridges. A light-brown to reddish-brown, 
poorly sorted, fine-grained sandstone unit, 75 to 80 feet (23 to 24 m) thick, separates 
limestone 3 from limestone 2. Limestone 2 is a thin [8 to 12 feet (2.4 to 3.7 m)], pink to 
purple, sandy unit that is mostly  covered in the map area. A pink to brown, calcareous, 
cross-laminated, medium-sorted, fine-grained sandstone, 65 to 80 feet (20 to 24 m) 
thick, separates limestones 2 and 1. Limestone 1 is a purple to pink, massive, 
fossiliferous, sandy unit, 9 to 13 feet (2.7 to 4.0 m) thick. T he unit below limestone 1 is 
a tan, pink, and red, cross-bedded, medium-grained sandstone that interfingers with 
thin [up to 1inch (3 cm)] thick, sandy  limestones. T he basal sandstone unit, 80 to 150 
feet (24 to 46 m) thick, is slightly  arkosic; more so as it grades into the Fountain 
Formation. Overall thickness of the alpha member 266 to 375 feet (81.1 to 114 m) 

 
   Fountain For mation (Pe nnsylvanian)--Coarse-grained pink to red to purple 

sandstone and arkose, with some conglomerates, siltstones and shales.  Interfingers 
with and underlies Casper Formation, thinning to the north and pinching out near 
Rogers Canyon. For mapping purposes, the Fountain Formation was included with the 
alpha member. T he Fountain Formation lies unconformably on top of Precambrian 
basement rock. Possibly deposited by an alluvial plain or a series of coalescing fans at 
the base of the Ancestral Rockies. Approx imately 240 feet (9 m) thick at S awmill 
Canyon (K night, 1929) 

 
Mid d le  Prote rozoic gr anitic  and  me tamor phic  roc ks 
 
Ys She rman Granite — Coarse grained, biotite hornblende granite, reddish orange, commonly  

weathers to a thick grus. T he S herman Granite is dated at 1,433+/-1.5 Ma (Mega-
annum or million years before present) using U-Pb zircon geochronology (Frost and 
others, 1999) 

 
Yln Lincoln Granite — Medium-grained, red-orange to orange-gray  biotite granite named after 

the monument that marks the summit of the old Lincoln Highway, US -30 (Edwards, 
1993). T he Lincoln Granite is dated at 1,430+/-2.6 Ma by U-Pb zircon geochronology 
(Frost and others, 1999) 

 
Yp Porphyr itic  Gr anite — Orange-gray porphy ritic biotite hornblende granite (Frost and 

others, 1999). 
 
Ym Monzod ior ite — Mafic rocks containing primarily  plagioclase, hornblende, biotite, quartz, 

and orthoclase (Frost and others, 1999) 
 
 Dike — Identified from aerial photography and mapping by Edwards (1993) and Frost and 

others (1999).  Identified dikes are monzodiorites (Frost and others, 1999) 
 
 
Early Prote r ozoic  roc ks 
 
X p Pole  Mountain Gne iss--Gray to pink hornblende biotite gneiss. T he Pole Mountain Gneiss 

has a max imum age of 1,439 Ma (Frost and others, 1999) 
 

Qa

DISCLAIMERS 
Users of these maps are cautioned against using the data at scales different from those at which 
the maps were compiled. Using this data at a larger scale will not provide greater accuracy  and is, 
in fact, a misuse of the data. 
 
T he W yoming S tate Geological S urvey (W S GS ) and the S tate of W y oming make no 
representation or warranty , ex pressed or implied, regarding the use, accuracy , or completeness of 
the data presented herein, or from a map printed from these data. T he act of distribution shall not 
constitute such a warranty . T he W S GS  does not guarantee the digital data or any map printed 
from the data to be free of errors or inaccuracies. 
 
T he W S GS  and the S tate of W y oming disclaim any  responsibility  or liability for interpretations 
made from these digital data or from any map printed from these digital data, and for any  
decisions based on the digital data or printed maps. T he W S GS  and the S tate of W yoming retain 
and do not waive sovereign immunity. 
 
T he use of or reference to trademarks, trade names, or other product or company  names in this 
publication is for descriptive or informational purposes only, or is pursuant to licensing 
agreements between the W S GS  or S tate of W yoming and software or hardware 
developers/vendors, and does not imply endorsement of those products by  the W S GS  or the S tate 
of W yoming. 
 

NO TICE FO R O PEN FILE REPO RTS PUBLISHED BY THE W SGS 
T his W yoming S tate Geological S urvey (W S GS ) open file report has not been technically 
reviewed or edited for conformity with W S GS  standards or Federal Geographic Data 
Committee digital cartographic standards. Open file reports are preliminary and usually 
require additional fieldwork and/or compilation and analysis; they are meant to be a first 
release of information for public comment and review. T he W S GS  welcomes any 
comments, suggestions, and contributions from users of the information. Contact the 
W S GS  on the University of W yoming campus, call 307-766-2286, or e-mail sales-
wsgs@uwyo.edu.  
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FIGURE 1 
 

S chematic relationship between Lundy’s (1978) informal members of the Casper Formation and 
the Casper limestones (1-10) as defined by Benniran (1970) in the vicinity of Laramie, W yoming. 
Map area falls with in diagram butt not all units crop out in the map area.  

!
!

!
!:

Geology mapped in 2009 - 2010; members of the Casper Formation were mapped 
independently using Lundy's (1978)  classification scheme (Figure 1) and map as a 
guide. 
 
Digital cartography by Thomas E. Ver Ploeg 
 
Prepared in cooperation with and research supported by the U.S. Geological Survey, 
National Cooperative Geologic Mapping Program, under Cooperative Agreement 
G09AC00196. The views and conclusions contained in this document are those of the 
authors and should not be interpreted as necessarily represent in the official policies, 
either expressed or implied, of the U.S. Government. 
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