"ﬁala’ Examination of ‘he Sf’ ring s £o
waqeréuﬁola, for Newcaste, Wesion (oo by It

October 7, 1941

Mr. L., C. Bishop
State Engineer

Cheyenne, Wyoming

Dear Mr. Bishop:

The writer, in company .ith Mr. N. B. Hennett, Jr.,
spent feptember 6, 1941, in a fleld examination of the springs
from which the town of Newcastlej i eston County, %ycming, receives
its water supply. In additior, soms sttention wis paid to the
nature of the flow of Stockade~Beaver Creek.

beneral geological setting.--- The region in guestion

lies in Ts. 45, 46 and 47 N., R. 60 ¥., and ie underlain by bedded
sedimentary rocks. These bads have been tilted =o that they are
inclined westward at relatively low angles, the older beds being
exvosed in the eastern part of the area and successively younger
onéa to the west.

The youngest rocks of interest are the 500 feet of red
- shales and siltstones, with some beds of gypsum, which constitute d
the Spearfish formation. The Spearfish is undeflain by a thin-
bedded limertone, the Minnekahta, about 4O feet thick, which in
turn rests on the Opeche red shales and siltstones, about 75 feet
thick. The Opeche overlies the Minnelusa formation, which is
about 500 feet thick, and is made up of an alternating seguence
of sandstones and limestones, with minor ﬁronortions of other
sorts of rocks. Underlying the Minnelusa is the Pahasapa limestone,

about 500 feet thick. The Pahasapa is a massive gray limestone and



2,

is notably cavernous in the Black Hills region. The oldest beds
exposed are the Englewcod thin-bedded lavender limestones, about
50 feet thick., To the east of the area, in South Dakota, the
Deadwood formation iz exposed below the bnglewood. The Deadwood
is the oldest of the sedimentary units and reste on pre~Cambrian
erystalline rocks.

SURFACE LATER

Stockade-beaver Creek, ~- The valley of Ctockade-Beaver

Creek is cut in the Minnelusa formstion in its upper re:ches in T.
47 N., R. 60 ¥., and to the southward in Ts. 46 and 45 K., R. 60 ¥.,
it diagonals across younger formations so that it crosses the
¥innekshts limestone and Opeche shale. Through most of the two
southern townships it is cut in the Cpesarfish formation.

Stockide-Beaver Creek is = porenpial ctresm in the
region of its headwatoers, but a short dis anée south of the intake
of the Newcastle pipeline the stream drier up and at the time of
the writer's inspection the valley of Jtockade-Beaver Creek was
dry for a distance of about 11 miles, Farther south the valley is
again occupied by a flowing stream.

The disanpeirance of the water is exwxplained by the faet
that the Minneluss formation is made up of mapy beds which are

nervious and into hich water can be taken. That the basal sand-

9

stone, at leart, is an aquifer is attested by the large flowing

€

well drilled near Osage in 1941. lister entering the Minnelusa
along the upper reaches of Ctockade-Beaver Creek would migrate

downw rd and westward and would never appear downe-valley.

.



3.

It seems likely that thcre is little or no underground.:
flow of water :long the part of the valley where Stockade-Beaver
Creek iz dry. Along the parts of the stream where there is surface
flow there are many trees, but =long the dry part of the stream
course there are no trees and little evidence of alluvisl deposits
which would support an underflow.

The flow of surface water along the lower nart of Stockadee
Beaver Creck can be explained as originating in the springs along
the east side of the valley about four miles north of the LAK ﬁaﬁéh,:
and perhaps by springe slong the stream course. The water at the
hezd of the stresm, therefore, is unrelated to the flow frther
downstream.

ORIGIN OF STOUKADE-BLAVAR VALLEY

In the geologic past the ancestral Stockade-Beaver Creek
flowed at = highef elevation and across impsrvious beds above those
now at the surface, In sddition, the flow of the stream wue wrobably
greater, as.thsre is ample svidence through the Bocky Mountain
region to show that there was greater precioitation and runeoff
during early early cost-glaeisl time tham now. The down-cutting
action of the stream continued until the valley was cut to its
present position. ¥With a decrease in precipsit:tion, the flow of
the headwaters has diminished until it is so low as to be completely
imbibed by thc pervious rocks in the region where the stream

disapoears,

-t
al
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SPRINGS
ST S TG
The three springs examined, namely, Parmaleey Beur Canyon,

and Bear Run, issue from the lower part of the sadimentary section.
The ultimate souree of the water is in rain and saow which falls
on the region to the east of the cprings, is imbibed by the nervious
sediments, travels down the westwardly inclined beds, and rises
to the surface 2c artesian springs. There is no scientifiec basis
for the view expressed Ly some, that this wster has its socurce
‘\ - -
in the Big Horn M¥ountains,

Parmalee Soring. -- Parmalee Dpring issues from the

Pzhasapa limestone and there ars good exposures near the spring.

ihe basal sandstone member of the Minnelusa is exposed on the

valley wall juet northwest of the intake of the pipeline to
Newcastle. The lower course of the canyon in which the soring

is located is across beds higher in the Hinnelusa, and that formation
occuples the surfuce betwgen the intake and the junction of this
canyon and Bear Canyon.

Bear Canyon Soring, -- Bear Canyon Spring probably issues

from the Deadwood formation. There are no exposurces at the spring,
but the contact of the Pahaspz limecstone and the Englewood limestene
is exposeﬁ on the canyon wall just north of the soring, and several
hundred feet above it. The course of Bear Canyon is therefore

across the Pahasapa limestone snd the Uinnelusa formation to its
Junetion with Parmzlee Canyon. The lower p-rt of Bear Canyon avpesrs
t6 be an old abandoned c¢anyon with essentislly no evidence of a

strean channel in its flat bottom.
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North Fork of Bear fun Spring. -- A snring in the canyon

~f the north fork of Zear ftun issues from the Pahaaps limestone.

The valley floor is about 50 feet wide znd alluvium-filled, the spring
flowing out of alluvium. Abéut 600 feet up ﬁhe canyon from the

spring is an excellent exposure of Pszhasapa limestone. The course

of Bear Hun, therefore, is across the Paha ups limestone and the
Minnelusa formeation.

SURFACL FLOV FROM PARMALLE,
BitAR CANYOK, AND BLAR RUN SPRINGS

Since thes flows of Purmalee and Bear Canyon svrings are

taken into the Newcastle pipeline and that {rom Bear Run Springs is
“

diverted for irrigation, there i= no way of determining how far
this water might flow down Steckade-Beaver villey before being
absorbed by the vervious bedrock. It whz reported to the writer
that orior to the installation of the Newcastle pipeline the
flows of the Parmalee and Dear Canyon springs disappoared before
reaching Stockade-Beaver valley.

Since the water from these springs would necessﬂrily
flow over the cavernous Pahasapa lime-tone and the pervious beds
in the Minnelusa, it seems likely‘that it would not flow far from ~
the zoring: before beins completely imbibed by thore vorous sediments.

SUMMARY

(1) The headwaters of [tockade-beaver Creek are apparently
absorbed by pervious beds in the Minnelusz formation.

(2) The course ﬁf this water would be down the din of
the beds, to the west, and not to the south as underflow along the

valley of Ztockade-Beaver Creek,



(3) Wwater from Parm:lee, Bear Canyon, and Bear Run
Sorings, if allowed to do so, would expectably follow the same
course and would not flow to or far down Cteckade-Beaver valley.

Respectfully yours,

Horace D. Thomas
State Geologist
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