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DITRODNGSTION

Purncsa and Scope of Iuvzstiratisq
The purpose of the present investigation was to make a preliminuy
surver of the geoloyy and hydrology of the Ratbithole Flacer and surrounding
srea. including the watersheds of Rabbithole Crecek and of C:aniﬁe Sprange
Wash. (See Fig. 1l.) Also, the purpose was to evaluate the test drilling
program undervay in July 1957 and to séek answvers to the prollens of water

supply for the placer operation,

Itinerary and Contacts

The author arrived at Rabbithole Placer Moncav, July 8, 1957 at

e ‘____‘.——-—-""‘
L p.n. That evening, the next day and follovinC morning were spent in

company with i'r. Eugene C. Iverson examining the arca, studving the s 1ings
and other hydrologic features, and Qisiting wells under constructicn and
those recently tested. On the morning of Vednesda,;, July 10, the author
left Rabbithole Placer for Reno and Carson City. 1In Reno the library

of the University of Nevada was visited in scarch 61 inforuation on the
RablLithole area. Later in the afternoon the Groundwater oflice of the

U. S. Geological Survey was visited in Carson City. The {following

morning, Thursday, July 11, contact was nade with the office of the

Y

Stz2*e Engineer in Carson City.
The anthor returned to Orem Thursdav. July l} vin Bl Pavodn
and [:1ta, Utah.
This praliminary investigation is Lased on only three days in the

field and a like period of time spent in il Tiueary wr furibes rerea.ch.

of the geology and hydrology of t'.~> e-ou,
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Definitions
In this report the foilowing defipitions of technical terms are
adhered to,
The property of a porous'watefnbearing material that relates
to its ¢bility to conduct water under a hydraulic gradient is known

as its permeability. The author uses the definition of this term

accepted in the petrolewa industry. Thus, the permeability is the
horizontal volume~flow per unit area per unit time per unit horizontal
pressure gradient of a fluid of a unit viscosigy"and‘unit specific
weight. The flow nay be expressed in cubic centimetars persuare
centimeter per second, the horizontal pressure gradient in atuospheres -
per centimeter, the Viscosity in centipoises, and the specilic weight
in grams per cubic centimeter. Uith this choice of units, the unit
of permeability is called the darcf.

In soil mechanics and foundation engineering, the tern permeability
‘ié often applied to another constant. This second constant or character-
istic typifies not only the porous material but also the fluid {lowing
through'it,.and includes in addition to ‘the perueability 24 Zolined abe-

the fluid factors viscosity and specific veight. 1In this 2091t this

produst is termed !'ydraulic conductivitv. In ‘erms of bydranlic
coufurtivity Darcy's law of flow nay be exsiensed 2 follevc:  The
discharge per unit arca is ecqual to the product of -the hyo o 0lie ecsduz.
tivity oy the hydraulic gracdient, ‘or loss of head per urjt distrnce

in the direction oflflow. The hydraulic conductivity is v ~ povmeahiaco

multiplied by the specific velzht of fluid and divideq by itec viscosito.
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A cenvenient term used to dessvibe the ability of a uniformly

thick bed or aquifer to transmit water is its'transm*ssivity (same as

transmiSsibility of Theis), The trdnsmissivity is the hydraulic conduc—

tivity multiplied by the thickness of transmissive formation,

The ability of an aquifer to store water is expressed by a number

called in this report its storativity. This is the sare &5 Ycoefficient

of storaga" or "storage coefficient" of Theis. It is cefined as the

volunme of water renoved from storage under a unit suriace arca by a

unit decline of head, or cipressed otherise, itis tho vo.une of water

stored under a unit curfece area by a unit rise of hoa,

In unconfained aguifers, the storativity ansroaches Whe porosity
i P Y an; r

of the material if it is VeTry coarse yrained. If it is {in~ grained,

the effective pPorosity 1s reduced by the amount of water held in the

material by capillary acticn, Thus the storativaty is the differcnce

between the porosity and the "specific retention,"

In confined aquifers the Storage of water arises fromn the coipress.

ibility of the water itself and the expansibility of tic aquifer that

contains it. 4s the pressure on the water is reduced, it sxpands. anq

the equifer itself is ccmpresised. This specific volure of Storopn

ie of the crder of o= thousaniLh he specifaz veluns ot strrage in
Py

uncenfired aquilers.

The spoejfic dravdem is defined as {he deede o P S TR N

cf the vell. Incsmic as the dravdcm varicr ;o) Lty e bat

with diccharge, the specific drawdevm lalews. - varies wity iraoarAd

with discharge.
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The geology of the Rabbithcle rraa +g bricfly cutlined here as
it relatzs to the vccurrence of groundvater, The characteristics
of »ocis Lhat relave to their ability to store and‘trnnsuit vater
are lheir porosity and pernmeability, respectively, (See Lelinitions
in the IMTROLUC I, ) Determinations of porosity and permeavility
by field or laboratory methods vere n;t made cduring this invcstiga—_
tion. lowever, certain generalizations may be drawn frn the knovm
character of\the rocks as exhibited intheir outereps and vhere thc§
are enccuntered by drilling.

There wus not sﬁfficient time in the investigation to make a
geologic map of the area irom independent fielq suds. The map
given herein (Figure 2) is taken from Kirg's llap V in the Atlas
pf the report of y. s. Geological Lxploration of‘the Fortieth Parallel
in 1876. The author has made certain nodificaticns in King's map

according to the later studies of Ransome (1909) and the U. .

" Geological Survey [1932].

Jurassic and Triassig>Rocks

Slates and phyllites of supposed Jurascic or Triaccic age

crop out in a number of places within the watersheds of Robbithole

.Creck and Granite Springs Uash., The largest outcrop i- along the
4 >

west side and at the south end of Antelope hanze. Another outcrop

is along the east side of Kanma Hountains. There are also two
outcrops of these slates on the ranze just to the vest of Cranite

Springs Viash, one at the north end and the other toward the

"southeagt.
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Except where jointed or faulted, these slates arc quite inper-
vious to the flow of water. It is 2ot believed that they store

or transmit much groundwater anywhere in the area.

Jurassic and Cretaceous Rocks

Intrusive rccks of supposed Jurassic or Cretaceous ace are found
in a number of places at the surface-in the area. These ignecous intru-
sives consist principally of granite, diorite, and dacite, with‘
internmediate kinds. The greater part of the range west of Granite

\
Springs Vash is made up of granite of this age. The hill iMJediétely
soufh of Rabbithole Springs is diorite, supposedly of the same age.
The nortawest corner of Seven Troughs [tange is lilewise granitic, as
is also a large part of Antelope Range. |

These granitic rocks are very low in porosity and permeability
gnd supply grcundwater only where extensively faulted o1 . ‘*hejvi=~e

fractured, It is very irprobable that much groundrater issves from

the granitic rocks in this area.

Jertiary Rocks

Tertiary rocks of two I:inds are comncn in the area: First,
continental depocits of supposed liiczene ace, and sarend. volranic
rocks (rhyolites and andesites) of Iertiary age.

lliocene silts. The Liocene -ediments ir the a-ca cre largely

silt with iaterheldded volcanic ash. Similar deanosils elsevhere are
knotm &s the Truclkee formction, from their outrron alors tln Timacler
River. The burind beckbone of the hill just noriin:r? of Rabbithele

camp is believed to be made up largely of thecz .iocene £ilt beds.

These continue up the northiest flank of Karma l.ountains to the
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sulphur mine, (The sulpkur is found imbedded in this —ery lormaticr )
The mountain south cf Rabbilo:e Springs is encircled with an
outcrop of Truckee formatien, %ilso, the upper dréinage of Placeritos

Creek is underlain by these lliocene silts.,

It is very unlikely that the silts and interbedded ash of iiiocche

age conduct very much groundrater in the area. They may have large
porosity, but because of their relatively low permeability, they

prove ineffective as aquifers,

Volcanic rocl:s, The Terﬂﬁhry volcanic rocks of the area are

principally rh&olites and andesites. iuch of the northern end of ;
Kamma Mountainsis rhyolite, while the southern extension is largely
andesite, as shown in Fig. 2. Outcrops of similar rociis are found
at the‘north end and along the east side of Scv~n sroyrhs Ranpsg,

These extrusive rocks of Tertiary age are lagély above the
water table. lioreover, they are not very porous, except in areas
éf steep relief and where weathered, Therefore, they are not

important as water-bearins formations.

Quaternary Rocks

Volcanic rocks cf supposed Pliocene o STeistocene 2ge also

crop out ir. the area. These rocks are mainly »»r-1"in.  LAr outcrop

is seen at the extreme north end of Seven Troughs Range, and

anoéther prominent outcrop is Black Rock Point. nerthwest across the

Blacl: Rock Desert from the Sulphur staticn on the " es*~rn acific,
Alluvium, The most pramising rocls of £he area 25 far ar groend-

water is concerned are the alluvial deposits. lluch of drainage area
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ol Granite Sprives YWach and of aabbithole Creek is underlain by

Quaternary alluviun.
which

rocks frem/this alluvium is derived, mo

However, vecuuse of the nature of the source

Stof it is very finc wag nct

very permeasle.  In pleces, gravels are found, as {or exanple in the

Rabbithole placer and elsewhere in Rosebud Canyon and in Placeritos

Canyon, but they are cenerally discontinuous, being enclosed by a

matrix of silts and clavs. Therefore, they are not likely to conduct

very micia water from the area,

The soils of the arca are generally silty-loams and clay-loams,

Theirnfield capacity" or moisture holding capacity is moderately

high. In view of the srall annual rainfall it is thercfore unlikely

that apprec1ab1e runoff occurs except rollowing storms of high

intensity.

erWO* TiC Structure

The Jurassic and Triassic clates in t.. area strike generally

northeast and dip rather steeply toward Lhe norihirass. The upturned

slates surrcunding lajuba 1'ill were found L Ciarella 112021 4o have

dips ranging from 61° o 46° nortimestwerd,  Ransome [1909] found
p

similar slates or tie nas’ flank of Seven Tro .ghs rane te dip

northwestvar? u=ous 40°, These upturnce bed. of zlate .re overlajn

uncoaformably by the continental deposits of iiocenc age. vihere these

are above the siates, or by the volcanic rocks of younger age, 1In

Places thz slates have been intruded hy granitic rocks of Jurassic or

Jourger'ags. Thase 1nJ1u 1v rocks are cimilas to Lthose of tns Ster-a

Nevada bathalith.
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The illoccne silis ‘re tilted and perhaps faulted, and in some

nlaces are overlain uncoafomably by £3om= 2T extrusive rock,

The ficws of basalt, rhyolite ang andes:te are fror a fey to

several hundred jeet thick, They dominate the topography in Seven

Troughs Raage (northern part) and in Kamma Liountains,

TEST DRILLING

At the tims of the. author's visit to Rabbithole Placer in July

1957, eleven test holes had been completed and one yas nearing comple tien.

These wells are designated Lieyer Nos. 1 to L and Pulati itos. 1 to 8.,

Pertinent data concerning these wells are found in Table 1, Their

_logs are plotted diagramatically in Figs. 3 and 4. The lrings of

material penetrated a&re indicated by custonmary symbols,

of the casing perforated is showm by dashed lines, the yun

casing by full lipes, Also shown on Figs. 3 and | ig the position

of the grotindvater level at the time each well was complétcd and

tested. 1In Fige 3 the wells are plotted according to elevation

différences, the top of the casing of Pulati Vell 1 being taken as

100.00 ft. oOn Fig., L the relative elevations of the 1rcund surface

at the three wells are only approximate—being taken from the
topographic map (Fig. 1),

The 1logs d'most of these vells are given in’Appendix A. The
logs for Pulati Vells 1 and | were not available to the author,

Wells drilled in the Rabbithole Placer ranged in depth frem

85 ft to 500 It ang averaged about 270 ft. The logs of six of these

eight vells are available, and tlhev all show the vells teminating

in 0183. The twg wells for which lofs are not available arn
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TT__,] DATA 0i! VTLLS DRILLARD JLat RDETTHOLE PLACCR, lLViDA
— (1] [Z] v (L) (5] (&)
Relotiva
]' o ’ RN S AT N Gasing 2ian. Perforated
IL-L-. Tiell Y .’ in, fron to
"ﬂ:::j]' Pulati 1 10,0 £ e
: Pulati 2 78,5 e — 101 < 901
.[ : Paletd 3 a3 gt -~ 18t - 751
l . PL-lat’i :J- “'CC.S 2.3\) —— - o
] Pulati v 0L.1 P00 —— 0" ~119!
d Puiaci & o 18 —— 551 ~109¢
i Puiazi 7 — 240 o Co T
g JIARRAV I

Meres 1 £6.2 241 12 to 135t Lot -2L0!

r ‘ 8, 127 to 2l
N i Lieyer 2 83.0 200 b to 1ll: Lov ~1Lor
' Lioyver 3 13.9 250 10 to 121 201 120t
_ Meyer | —— 1,112 1C te oot none
?ﬁ 6 to 591t
e e Unper pord 56.9
P Carp vell el
' ' Lewer pomd 50,6
‘ Barmny's el w7
-
DN ove.- .t oo oot M '
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TABLE 1, cont'd
DATA Ol VELLS DRILLLD NEARl RABBITHOLE PLACLR, NEVADA
(1] (7] (8] (9] [10] (11]
Dato
Standing of
Chief Other water:  corple=-
Lo First water aquifer, aquifers, level, tion,
Vell at, ft. £+, ft. ft. (1957)
Pulati 1 — — —— L5.0 e
Pulati 2 _—— — - 8.5 ——
Pulati 3 —— —-—— - 2L, 5. -
Pulati L - C - -— 30.0 ———
Pulati 5 —-— ——— —_ 5.5 ———
Pulati 6 ——— —— - 52.0 ———
Pulati 7 — —— —— 56(?) —
Pulati 8 ——— — — 55 —
Meyer 1 L2 75 - 79 125 - 134 35 22 Feb,
leyer 2 L7 L7 - 66 114 - 135 L1 8 Mar.
leyer 3 25 25 - 35 — , 20 18 lar,
Meyer L 160 — 160 - 161 258 11 Apr.
580 - 590 6 June
6L8 - 680
Upper pond
Camn Vell
Lower pend
Benny's ljell




0 | .

Lovwer ovond
Benny's well

Avg. (exc.#) 75 LS .70

.

"‘] . TABIE 1, cont'd
PATA ON YE1LS PRITLED N1 RATLITHGCT: PLACTR, LEVADA
- (2 [ Rt L) ps)
. Donvdew Sreocific

‘ Dircherge, (valor 3UL) O Araedorm,
‘j VWell cpR £ 4 o Remarks
‘ Pulati 1 20% 175 8o 75% Bowls set ai 220!
j Puleti 2 75 55 o73

Pulati 3 L1 34 .83 ’
< Puiati 4 253 120 L .80 s
] Pulati 5 150 cly .36 | .
- Pulati 6 90. 38 2

Pulati 7 - - — Bailed dry in 15 min;
_'—} ' _ no pump installed.
- Pulati 8 60 LS 75

Heyer 1 36 Ll 1.1l
’ . lleyer 2 30 99 3.30%
a lleyer 3 20% 100 5.00% _
' Leycr L G 292 ——t Drilled 711! by

cable tool;
j finished by ro‘ary.
- " Upper pond
‘ Camp well

-]
r._,]
—

1
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Table 1 gives data on the 12 wells drilled at and near Rabbithole

Placer. The first column (ives the name of the well and the sccond

column the relative elevation of the foplof its casing, the top of
Pulati 1 being taken as 100.00 ft. The three twells in T'laceritos
Can&on (Pulati Nos. 6, 7 and 8) had not been leveled in at the time
of the author's visit, Relative elevations are jiven for the Camp
Vell, for Benny's Well and for the Upper and Lover Ponds for

comparison, in Column 2,

Column 3 gives the depth of each well in feet. Column L gives
the diameters of the casings in inches. At the time of this writing
(August 1957), éumplete data on the first seven Pulati Wells we}e
not available to the cuthwor, In Colurns 5 and 5, the ranze of depths
of perforations are given. Other data relating to the occurrence of
vater and productivity of the wells are given on the continuation

pages of Table 1. These will be discussed in a later scction.

HYDROLOGY
Springs
llost 6f the existing or histcric springs of any sipgnificonce

in the area were visited by the author in cumnany with Lr. Iverson
in July 1957. Such small springs as are now flowin;, in the area
reflect a Very small excess of precipitation ove. evapurstion and
transpiration.ovér the 1ast‘few years, on the average. [ormerly,
when rainfall was nuch higher, there wvere niany more springs.
For example, the Rabbithole Springs and Rosebud Springs have almost
ceased to flow, whereas formerly they were significant ccurces of

supbly in the area.
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Grourdwater Theory and L.ell Teoctc

A discussion of the theory of flow of rroundwater ney be {found
in the boolr b iuskat listed below and also in the chapter by the
author in "Dn;iscering Hyaraulics," edit~c br Tunter fiovse.  The
theory of ncactondy Flow, on which interforence tests of vells arc
based, is river :n Jacch (19LC). Simplified procedures for eviluaiing
drawdorm, recovers and interference data frem vwells o given i
Ceoper and Jarcn (1943).  Tha theory and conduct of sunp-dravac.:
tests for ceteriiinine the characteristics of well arc found in Jacob
(29477 .

Jaceb, €. T., [192L0] On the Flow of liater in an Elastic Artesian

Aquifer. Transactions, American Geophysicel Union, pp. S57h--3C6.

Cocper, H. I,, Jr., and Jacob, C. L., [194%¢], A Cencralized

Graphical ilethod for Lvazluating Formation Ceiztnte and Swuinaricing

Vell-Tield iiistory, Transactions, American Geoparsical Unien, v,
27, pp. 526-23L.

Jaceb), (C-TErY [1947] ‘Drawdovn’ Test To Determiré Effective. ..
Radius of Artesian Well, Transactions, American Socd
Civil Engineers, v. 112, pp. 1047-1070.

Jacob, C, E., [1950] Tlow of Groundwater, Chantsr V of
"Engineering Hycraulics," IHunter Rouse, editor, John Viley,
pp. 321"'385. v :

luskat, 1., [1937] The Flov of Homogencons Thirids Through
Porous iledia, licGraw-Hill Book Cn.,
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