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INTRODUCTION

The Geological Survey of Wyoming is engaged in the study of saline
lake deposits of Wyoming. This report is the second of a proposed
series. ‘The first report of the series treats with the Downey Lakes,
Albany County, Wyoming.!

LOCATION

The Rock Creek Lakes are located in west-central Albany County

in sections 20, 21, 28 and 29, T. 23 N, R. 76 W. They are twelve

miles east of the town of Medicine Bow on the Union Pacific Rail-
road.

PURPOSE OF THIS SURVEY

Numerous inquiries have been received by the Geological Survey
for information on the salt deposits in these lakes. The general char-
acter of the salts has been known for many years, but no reliable esti-
mates of the quantity of the various kinds of salts have been available.
The purpose of this survey was to make both qualitative and quantita-
tive determinations of the salt deposits. 'The lakes were briefly de-
scribed by Ricketts® in 1888 and by Knight and Slosson® in 1go1 and
Knight* in 1903.
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The Saline Lake Deposits of Wyoming

FIELD WORK

Field examinations of - these lakes were made during October and
November, 1933. The lakes were mapped by plane table on a scale of
1 inch = 500 feet. The respective thicknesses of the surface salt layer
and the underlying black mud deposit were determined at various sta-
tions. Samples of the surface salt and the underlying black mud also
were collected at various stations.

GENERAL DESCRIPTION
The Rock Creek Lake deposits occupy numerous small shallow de-
pressions which have been excavated in a larger undrained depression,
the bottom of which lies approximately one hundred feet below the level
of the surrounding plateau. This depression is excavated in the red
shales and sandstones of the Chugwater formation. The western side
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The Rock Creek Lakes 3

of the basin is flanked by outcrops of the Morrison and Cloverly for-
mations. 'The position and the outlines of the various lakes examined
are shown on the accompanying map (Plate 1).

BROOKLYN LAKE

This lake is the largest and the most southern of the group. It is
located in the SW14 sec. 28 and the NW!4 sec. 33, T. 23 N., R. 76 W.
The area of this lake is 116.4 acres. When examined the lake was dry
with the exception of an area of approximately 5 acres in the north-
east portion of the lake, which was covered by one to two inches of brine.

Surface Salt Deposit.—Most of the surface was covered with a thin
crust of salt varying from o to 6 inches in thickness. The map (Flate
2) shows the varying thickness of the salt layer as determined from
measurements made at 2o stations. The computed volume of the salt
is 490,240 cubic feet. Assuming that the average specific gravity of
the salt is 1.75 there would be 26,713 short tons of salt in the surface
deposit.

Composition of the Surface Salt Deposit—The following is a sum-
mary of the analyses of two samples of the surface deposit taken at
stations No. 4 and No. 16 in which sodium is computed to be pres-
ent as mirabilite (Na,SO,-10H,0) and the magnesium as epsomite
(MgS0,.7H,0).

Brooklyn Lake
( Samples collected Oct. 10, 1933)

Sample  Station Fo % To To
No. No. Na:S50.- MgSO0,- Residue in Combined water
10H-0 7H.0 sample as MgS0.-H.O
3 4 7.7 83.6 0 11.6
4 16 3.0 8.4 0 122

Average 53 .0

Previously Published Analyses of the Brooklyn Lake Deposits:
Ricketts gave the following analysis of a sample of pure salt collected
from Brooklyn Lake in December, 1887 :

Per Cent

Insoluble residue .. ; coecveoiesivime s O.IE
Wateriitmd, I BL N B er 49.75
SulphurttioRide oo cimvisme s s o 33.08
Magnesia, . . ..covencenoonsssscssans 16.26
Sodium Chloride . .. ccvvvvivnneviines 0.21
Sodiim ORHE . iveas nr e 0.43

R D R e e e 99.84

A recast of the above analysis yields 0.03% mirabilite and ¢6.8%
epsomite.
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The Rock Creek Lakes 5

A sample collected by Dr. W. C. Knight in February, 18¢8, gave
the following analysis calculated as dry alkali salts:
Sodium sulphate (Na,SO,) 22.13
Sodium chloride (NaCl) 69
Magnesium sulphate (MgSO,) 77.18

Another analysis published by W. C. Knight in 1903 is as follows:

Sodium sulphate (Na,SO,) 25.61
Sodium chloride (NaCl) 5.28
Magnesium sulphate (MgSO,) 7o.11

It is concluded from the analyses of the samples collected in Octo-
ber, 1933, that the surface deposit was composed at that time of approxi-
matcl}' 25,000 tons of epsomate and 1,500 tons if mirabilite. According
to the International Critical Tables, double salts of sodium and mag-
nesium sulphates do not form at the prevailing temperatures at which
these salts were probably precipitated.

Salts in black mud beneath the surface deposit in Brooklyn Lake.—
Lying between the surface salt deposit and the sandy floor of the lake
bed is a layer of black mud varying from o to 6 feet in thickness. Sev-
eral measurements indicate that the black mud has an average thickness
of 3 feet. Analyses of two samples of the mud layer are given in the
following table:

Analyses of black mud samples from Brooklyn Lake
(Samples collected October 1oth, 1933)

Sample Station Insoluble % %o %
No. No. residue Na:S0:- MgS0,- Combined water
10H.0 7H.0 as MgS0..-H:0O
11. A composite sample 8 61.84 17.00 23.00 211

of the mud bed
12. A sample of the

upper six inches 16 66.34 12.00 18.00 1.53
of the mud bed
Average 64.09 14.50 20.50 1.83

It is evident from the above analyses that a large amount of salt is
contained in the mud layer. Computations of the amount of salt con-
tained in the mud layer based upon (1) the average composition and
(2) the average specfic gravity of 1.8 and (3) the average thickness of
the mud layer of 3 feet over 100 acres, follows:

Approximate number of

short tons
Mirabilite (Na,SO,-10H,O) 100,000
Epsomite (MgS0,.7H,0) 150,000

Swmmary of the Brooklyn Lake Salt Deposits

Approximate tonnage Approximate tonnage Approximate total
of surface deposit in black mud tonnage of salt
Mirabilite
(Na.SO; 10H-0) 1,500 100,000 101,500
Epsomite
(MgSO. 7H:0) 25,000 150,000 175,000
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The above estimates are believed to be conservative.

What percentage of the salt contained in the black mud layer may
be taken into solution when the lake is flooded is not known. It is be-
lieved that a considerable portion of the salt contained in the mud layer
is dissolved when the lake is extensively flooded.

A sample of the sandy floor of the lake bed was collected at station
No. 8. The sandy layer lies directly below the black mud layer. Ana-
lysis No. 10 in table No. 1 was made on an average sample of the upper
one foot of this sandy layer. It is of interest to note that this sample
contained 12% mirabilite and 14% epsomite.

PHILADELPHIA LAKE

This lake lies one half mile north of Brooklyn Lake in the SW
sec. 21 and the SE¥4 sec. 20, T. 23 N., R. 76 W. The lake is very
irregular in outline and covers an area of approximately 40 acres. When
examined on November 1, 1933, and again in July, 1935, the lake was
dry. A layer of soft black mud covered the surface. Thin irregular
patches of sodium salts were scattered over the mud surface. These
patches varied from o to 2 inches in thickness. No attempt was made
to estimate the tonnage of the surface salt accumulation on this lake,
owing to the limited amount. The analysis of a sample of crystalline
salt from this lake (see analysis No. g, table No. 1) yielded 75% ep-
somite and 219 mirabilite.

Ricketts® describes this lake as follows:

“The Philadelphia Lake has an area of about 40 acres and
is very irregular in outline. Close to the shore the bottom is
composed of black mud similar to that in the Brooklyn Lake.
Further out there is a thin crust of magnesium sulphate over
the mud. But in this lake the mud is found to rest upon a
heavy deposit of solid salt. - Two pits sunk in the lake showed
in one case four, in another six and one half feet of this salt.
A third pit sunk near the shore showed less than one foot.
These few pits do not afford sufficient data for an estimation
of the size of the deposit, but they do develop the fact that it
is a large one. The following analysis will show the compo-
sition of this salt. The insoluble residue in this and other
analyses means the residue insoluble in hot water:”

Insoluble residue . ... .convninan 3.38
WAET o sanaianaassssssaemes 48.90
Sulphur trioxide . . . .......... 3L.33
Magnesiat s e somma is seismig 15.62
Sodium Chloride . . . .......... 0.44
Sodinm- Oxide . ..c sivssmeisins 0.07

99-74

1111&;:eu& L. D., Annual Report of the Territorial Geologist, to the Governor of Wyoming,
P
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An unsuccessful attempt was made to determine the position and
character of this bed at the time the survey was made. The heavy me-
chanical enquipment and labor necessary to explore this bed was not,
however, available at the time. Further field studies will be necessary
before the facts incident to the existence, character and composition of
this bed are known.

The remaining small lakes of this group did not contain an appreci-
able amount of crystalline salts as surface incrustations.

ANALYZED SAMPLES
Collected Oct. 10, 1933 and Nov. 1, 1933

SAMPLE NO. LOCALITY

X: Long Lake. Sample of Spring Water.

2 Long Lake. Salt sample, 100 feet W. of spring.

3 Brooklyn Lake. Surface sample. Station No. 4.

4. Brooklyn Lake. Surface sample. Station No. 16.
5. Lake No. 1. Surface sample.

6. Lake No. 2. Surface sample.

7 Lake No. 3. Surface sample.

8 Lake No. 4. Surface sample.

9. Philadelphia Lake. Surface sample.

10. Brooklyn Lake. Sand, 4 feet below surface.
II. Brooklyn ILake. Mud, station No. 8.

T3 Brooklyn Lake. Mud just under salt.

I3: Philadelphia Lake. Mud sample.

Analyses of these samples are given on the following page.
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