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REPORT ON THREE DOLOMITE DEPOSITS NEAP, HELENA, MONTANA 

'Ay Ralph H. Kin& 

Ali6TEAC_I 

The three dolomite deposits here described near Helena, Montana, 

occur in the Upper Cambrian Hasmark Dolomite, which is probably equi-

valent to the Pilgrim Limestone. The aoloultization apparently was a 

result of the intrusion of the Boulder batholita. 

The deposit near Colorado Gulch, about 6 miles west of Helena, 

consists of almost vertical beds of dolomite on the steep west limb of 

a large, asymmetric, plunging anticline. Much of the deposit is con-

cealed by surface cover, anti hot surings and sills have introduced some 

siliceous and ferruginous matter. 

The deposit at Nelson Gulch, about 6 miles west of Helena and 3/4 

of a mile south of the deposit near Colorado Gulch, lies on the nose of 

the same anticline. The is not much overburden, and bet springs and 

sills and dikes have introduced only a small amount of siliceous matter. 

Me deposit at Grizzly Gulch, about 1 mile southwest of Helena, 

consists of gently dipping beds in a sligh'J.y asymmetric, gently plun44In6 

syncline. There is not much overburden, but hot springs, partly 

associated with abundant minor faults, have introduced a large amount of 

siliceous and ferruginous ritaVver. 
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Total reserves La the three deposiLs may t) as large as 

13,825,000 tons, of which perhaps 8,400,000 tons is recoverable. 

Further exploration should precede any attempt at development. The 

deposit at Nelson Gulch is the one most deserving of additional invsti-

gation, ulthough the deposit near Colorado Gulch also merits sow 

attention. 

Introduction 

Location of deposits 

The city of Helena is situated in Lewis anal Clark County, slightly 

south of the center of the western half of Montana (fig. 1). The valleys 

of Prickly Pear Creek and the Missouri River extend eastward from Helena, 

aad the Lewis and Clark Range rises gradually to the west of the city. 

hailroad service is provided by the Great Nortacrn and Northern Pacific 

oystems. 

The dolomite deposit near Colorado Gulch is about 6 miles west of 

Helena and about 3/4 of a mile south of U. LI. HiOaway 10N, adjacent to 

the Rimini road. The dA2posit at Nelson Gulch is likewise about 6 miles 

west of Helena, and about 1 1/2 miles south of U. S. Highway LAI and 

auout 3/4 of a mile south-southeast of tac dizposit near Colorado Gulch. 

These two &waits are separated by Nelson Gulch, from whic x a large 

amount of dolomite has Wen removed by erosion. The deposit at Grizzly 

Gulch is about 1 mile southwest of the business district and adjacent to 

the outskirts of HUena, just west of the junction of the Grizzly Gulch 

road and the Oro lino Gulch road. It is about 5 miles east of the other 

two deposits. 
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Purpose of investigetion 

The principal purpome of the investigatioe mas to establish the 

ea-ender/es of the deposits and to determine the quality of the dolomite 

on the basis of field examination and eample steely. The geologic 

structure, 'which determines the underground position and extent of the 

dolomite, was also studied. 

Field 'work and acknowled6e2euts 

alw deposits were mapped from July 9 to September 25, 19431 a 

period of two weeks was spent at the deposit near Colorado Gulch, and 

approximately one month at each of the other two deposits. 

The field work was expedited by the excellent preliminary planning 

and earefUl supervision of Charles Deli's, and the preparation of the 

illustration e has been facilitated by his arrangements as carried out 

by Ross Angle of the U. S. Forest f:eeeice. Comments by C. '. Ross on 

the igpeous rocks of the deposits near Ceineado Gulch and at Nelson. 

Culch have been incorporated in the report. The staff of the 

Cadastral beagineer's office of the U. S. Land Office in Helena assisted 

is adjusting the geolo4c maps to the land maps, and A. H. Tuttle of 

the U. 8. Geological Survey in Helena made the facilities of that 

office available at all times. Finally, appreciatieu is expressed for 

the careful work of the instrument men, Jamee W. Trow and his successor, 

George F.. Ericksoa, U. S. Geological Survey, for on their precision the 

accuracy of the field mappine ultimately depends. 



Stratigraphy 

In the vicinity of Helena, Montana, rocks of tha Precambrian 

Balt; series are overlain unconformably by Addle Cambrian strata that 

include the Flathead Quartzite, Wolsey Shale, Meadaer Limestone, and 

Park 5hale (Weed, 1899; Weed., in Knopf, 1913, p. 90-91; Deiss, 1936, 

p. 1303.-1311). Of these only the last adjoins the dolomite deposits, 

but the Vieakaler Limestone is also shown on tae map of the deposit near 

Colorado Gulcn. 

Conformably overlyind the Addle Cambrian rocks are Upper Cambrian 

strata consisting of the Hasmark Dolomite (Emmons and Calkins, 1913, 

p. 57-61) and the Dry Creek Shale (Peale, 1393, p. 24; Weed, 1899; Weed, 

in Knopf, 1913, p. 91; Deiss, 1936, p. 1303-1311). As stated by Emmons 

and Calkins (1913, p. 63-64), the ilasmr.rk is probably approximately 

equivalent to the Pilgrim Limestone (Weed, 1899), the name applied by 

previous writers to this unit in the vicinity of Helena (Weed, in Knopf, 

1913, p. 91; Deiss, 1936, p. 1303-1311). All three dolomite deposits are 

in the Hasmark Dolomite. The Dry Creek Shalz; adjoins the deposits near 

Colorado Gulch and at Nelson Gulch. 

Mantling parts of all three deposits are relatively thin sheets of 

hill slump, soil, and surface debris. Recant alluvium occupies the 

alluvial plain of Ttnallc Creek at the north olgol of the deposit near 

Colorado Gulch; the valley floor of Nelson Gulch and the lateral dry 

gully at the south edge of the deposit at Nelson Gulch; and the valley 

floor of Grizzly Gulch and the lateral dry gully at the southwest end 

of the deposit at Grizzly Gulch. 

5 
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Origin of the dolomitk: 

The Pilsrim Limestone has been described us a limestone, and its 

western equivalent, the Hasmark Dolomite, as predominantly a magnesian 

limestone contaiptng about 0. percent 1014), but in the vicinity of 

Helena the composition approaches that of a true dolomite. It is 

inferred that the aasmark has been locally dolomitizc4l as a result of 

the intrusion of the boulder batholith (which is exposed less than half a 

mile west of the deposit near Colorado (Wien) and by the accompanying 

(ami later?) dikes and sills, which cut the two western deposits (Hewett, 

19261 p. 860.861). Seemingly, the impervious Dry Creek and Park 3hales 

confined the alteration to the intemsaing &mark Jolomite„ for the 

Measber Limestone and Jefferson Amf-stone are isnmvally unaltered. :south 

of the mauk.:d area along Nelson Gulch, however, s green diorite dike has 

cut throuGh the Dry Creek Shale into the Jefferson Limestone and aas 

altered it to a dolomitic limestone. 

To some extent the Hasmark Dolomite in all three deposits has been 

locally silicified by the action of hot sprin4A, but silica was not 

present in appreciable amount in the original sediment. use, the 

silica and the acompanylag iron oxides ax relatively restricted. For 

ant of evidence, the contacts between clean and silicified dolomite 

have been assumed to be vertical, althowji such a distribution is unlikely. 
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CC4 At 3-foot intervuls for 196 feet, excludinG uovered ear a, 

from lover fine-grained sill to siliceous ferruGinous 

zone in upper 30 Amt., vest of CC3 and 350 to 500 feet 

south of the road. 

GC5 At 3-foot intervals from Park-Hasmark contact to Hasmark-

Dry Creek contact, ,:.x.ept colp.u.ed portions, in saddle at 

south end of mapped area. 

Ai'u) yees of the samples tor John E. Hust410 U. S. Geological Survey, 

tt.1%; as follows: 

Table 1.--Pineloeli21141alis9212s from deposit near Colorado 

Gulch (in percent). 

Insol. CaCO3 1.160.4 
.a le in HC1 R203 Ca° (calc.) (dirrl) 

CC.t 2.26 0.56 30.10 53.67 43.29 

CC2 3.34 0.41 29.83 53.24 43.01 

CC3 3.14 2.43 29.14 52.01 42.42 

cc4 0.56 o.36 20.53 54.5U 44.48 

GC5 1.65 0.49 30.31 54.10 43.76 

The part of the Hasmark Dolomite lying above (vest of) the lover 

fine-grained sill and extending from the road to section D-D' (fig. 2), 

is regarded as usable om the busis of as p1 CC4 and analyses of rock 

samples collected by C. F. Deists and G. E. Erickson aleag the low bluff 

overlooking the road at the north end of the deposit. Of their seventeen 

https://colp.u.ed


samples, a: 10147.0d ter the U. S. Bureau of Mines laboratory at Reno, 

may one represented dolomite containing more than 1.5 per-

cent insoluble material. 'ihe southern limit was approximated by 

int.2rpo1ation between CC4 and CC5. 3apples CCI, CC, and CC3 clearly 

likdicate that the dolomite below (east of) the lower fine-6'ained sill 

is too silicified to be usable, by present standards. The south end 

of the deposit, as shown by sample 005, is somewhat siliceous, but more 

detailed memplind might indicate some usable row:. 

10 

https://10147.0d


Geolodic structure 

At the dolomite deposit near Colorado Qulch the Hasmark Dolomite 

dips alwst vertically (fig. 2), and is on the west flank of an 

asymmt.31,ric, plu4ag anticline. At the north end of the deposit all 

formations axe slightly overturned, and the dip is steeper on the 

vest than on the east; hence the assmark seems to thicken slightly with 

depth. At the south end of the deposit the Park Shale dad the Dry Creek 

Shale dip toward each other, only the Dry Creek Shale being overturned. 

were the Hasmark Dolomite seems to thin slightly with dapth, but a 

wedge of Dry Creek Shale faulted down into the Hasmark increases the 

apparent thinning (fig. 3, sec. E-E'). The representation of t.ai o 

faatux%! on the section is diarammatic, as lack of exposures prevented 

detailed study. 

A green diorite sill has been intruded along the contact between 

Uae Park Gila(' and the Hasmark Dolomite at north end ui the deposit. 

About 5LX.) feet south of the road the sill svinzo slightly into the Hasmark 

Dolomite. At the south end of tne deposit similar green diorite, possibly 

continuous with the northern body, cuts sharply across the bedding for 

about 150 feet, then follows the beddins southward for about 175 feet, 

both ends of this exposure being covered with hill slump. in the dump 

material around the ems:L.1.6st of the group of five test pits just north 

of section D-D'„ there are bits of weathered diorite. 
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riNo fine-grained sills have be intruded into tne dasmark 

Dolomite at the north end of the deposit about 110 feet and 170 feet 

respectively above (west of) the diorite sill. The lower pill is too 

much altered to permit positive identification, but it may be rhyolitc. 

The upper sill is andesite. A thicker fine-wised sill at the south 

cs2n4 of the deposit is likewise too much altered for positive identifi-

cation, but may be rhyolii,.. Under these circumstances it is not 

feasible to correlate tiowse rive -wined sills beneut4 1,4.4 larcpiz 

oovered area, although some iipeous rock my be ,preset alone'. the lihk! 

connectine; the known bodies. 

Mining conditions 

Over the northern part of the deposit the small amount of over-

burden consists of slump and soil derived from the dolomite itself. 

Virtually all the silica and much of the iron oxide oriv,InAiliy present 

in the eroded dolomite would be concentrated as a residuum in this 

material. The thickness of this soil cover probably does not exceed 

10 feet at any point north of section C-C'. Soutu of that line the 

amount of overburden inc.mmacs to a maxim= Lhickness of about 2 feet 

near the central 6ul1y at section D-D', then thins awn to tae south. 

East of the central sully the slump is composed principally or boulders, 

cobbles, and siliceous soil derived from the Park Shale, which is exposed 

on tae hill to the east. .von in ;his area, however, small patches of 

dolomite crop out throug, the soil or slump, so the averame thickness 

of the overburden probably is less than 15 feet. 

13 



341viously exploitation would involve quarryinG a loag narrow 

:.rough following approxliaately the present gully. The uppermost 

beaches on the east side would encounter siliceous ao)omite and those 

on the west side would reach Dry Creek Shale, as limits of the workable 

rock. In order to extend lower benches to the same limits and still 

maintain safe workinc, facvs it would be necessary to extend the upper 

benches into waste. On the west side of the deposit the Hasmsrk-Dry 

Creek contact lies alone, the crest of a low ridge, but on the east side 

of the deposit the slope continues to rise to the east far scores of 

feet; within a few feet of the east edge of the deposit the amount of 

dolomit:; recovered would be exceeded by the amount of mate to be 

removed. Calculation of the recoverable reserves as a :rc entagp of 

Lae total reserves involves the economic factor of dolomite-to-waste 

ratio. 

The igneous rock of the upper slil would have to be removed from 

the quarried dolomite. Hand sorting would probably be the most 

economical method. 

rroduction 

The deposit has not been developed. The small quarries at the 

road fork yiclded a small but unknown quantity of building stone for 

local use. 



Deposit at Nelson Gulch 

Location and ownership 

The dolomite deposit at Nelson Gulch (Mg. 5) is in the SE1/4 

sec. 6 and the W1/23W1/4 sec. 5, T. 9 N., R. 4 W., about o miles 

vest of Helena. The E1/2 sec. 6 is owed by Lena B. Winding) Rimini 

Route, Helena, Montana, but a placer claim along Nelson Gulch is 

owned by tha Broadvater Co., 2921 Chapman Street, CaAland,California. 

The :A41/4 sec. 5 in U. S. Government forest land. 

Composition of the dolomitc 

Irregular areas neer the center of the deposit and long shmllow 

gullies extending north-northeast across the eastern part of the deposit 

are obscured by thin cover, but numerous composite chip samples across 

various parts of the deposit are thought to dive a good idea of tht.. 

cipsliV of the dolomite at the surface. Jamples collected were 

numbered af4 follows: 

CflI At 3-foot intervals from Park-Hasmark contact to alluvium 

of Nelson Gulch,. along gully at northwat corner of mapped 

area. 

CN2 At 24-foot intervals near north und of section C-C' from 

point about 5 feet above Park-Haemark oontact to crest 

of ridge. 

CN3 At 24-foot (stratigraphic) intervals, from end of CH2 

southward to alluvium of gully at south edze of deposit 

about 300 fist vest of line between secs. 5 and 6, i.e., 

near D'. 

15 
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CN4 At 5-foot intervals from test pit in faulted dike to 

section D-D', along edge of alluvium in dully at soutii 

edge of deposit. 

05 Continuation of CN4 yestvard to test pit in alluvium 200 

feet east of road, at south edge of mapped area. 

CN6 Continuation on CN4 to line of section B-B'. 

CW7 At 3-foot (stratigraphic) intervals from test pit oast 

of B southeastward to Hasmark-Dry Creek contact north 

of 

06 At 3-foot intervals betveen station marked. 4521 and 

station marked 4602.2 about 50 to 100 feet north of 

section F-11", across siliceous are in north-central 

part of ore body. 
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Analysos of the samples by Norman Davidson, U. E. Geological 

Survey, are as follows: 

Table 2.--AnE.1xses of 4o1omite savles from vsit at 

Nelson Gulch (in percent) 

2me2. 
Insol. in 
1:3 do. E203 , cao 

CaCO3 
(cia9.) 

146c0 
(dia.) 

era o.& 0.50 27.84 49.69 48.93 

CN2 .52 .42 30.80 54.97 44.09 

c143 .46 .22 30.44 54.33 44.99 

cw4 .54 .44 30.34 54.15 44.87 

(36 .74 .56 29.90 53.37 45.33 

CN6 .18 .56 29.72 53.04 46.22 

C147 .12 .62 29.92 53.40 45.86 

cm8 .5o .36 29.74 53.o8 46.06 

Note that the MgCO content of four of the samples slightly
3 

exceeds the theoretical 45.66 percent of dolomite. 
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Geologic structure 

The deposit is in a south-plunging asymmetric anticline 

(fig. 5). The west limb is appreciably steeper then the mast, and 

the structure plunges steeply to the south. At the surface the axis 

occupies approximately the position of section Dms.D' (fig. 4), but 

uader6round it shifts progressively eastward because the axial plane 

is tilted. 

Igneous rocks include a thin fine-grained sill 200 feet 

northeast of the road at tae northwest corner of the deposit, mu 

altered coarse-;,rained dike mapped as diorite about 120 feet vest of 

section D-D'I two fine-rained discontinuous dikes trending north-

northwest near section C-C', and a probable sill of fine-grained rock* 

represented only by float, southeast of the intersection of sections 

D-D' and F.V. All these rocks have been too extensivuly altered to 

permit positive identification except a small body of wades/Ito ad4acent 

to the coarse-grained dike, possibly a chilled border phase of that 

rock. It is possible, however, that other igneous rocks are present. 

The shallow elongate tamales now filled with slumped material Boy be 

along altered sills that weather 1-?Adily. The slump-filled groove that 

"pinches" the 4700-foot contour at the northeast corner of the mapped 

area may contain a small dikk-.1. It is noteworthy that the idneous rocks 

follow concentric and radial patterns with respect to the anticlinal 

Wee. 



The only fault observed is associated with the dike at the 

south edge of the deposit and almost on the line between secs. 5 and 

6. Fine fault ,route and breccia are exposed in the test pit at the 

twice of the alluvium, but the extent and displacement of the fault are 

unknown. The dike rock is more extensively altered here than elsewhere, 

some large cobbles being changed almost entirely to chlorite. 

Siliceous and 2'erru6inous sprinc, dk:posits occupy two relatively 

small areas at the north eci of the deposit where the dolomite is 

thinnest. The amount of impurities introduced by the springs is very 

small, however. (Sample CNO. The presence of small crystals and 

crystalline nodules of transparent to translucent briGht-grean tourmaline 

in these deposits deserves mention, although the significance, if any, 

is not known. 

Vemolite in radiatind fibrous bundles is present in the northwest 

corner of the mapped area, between the sill and the alluvium of Nelson 

Gulch, but was not observed elsewhere. 
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Mining conditions 

The overburden on the deposit at Belson Gulch consists mainly 

or thin irregular patches of dolomite slump and soil which cover much 

of the central part to a depth of 10 feet or less. A few long shallow 

swalcm filled with slump to a depth of 10 feet or less extend north-

northeast across the eastern part of the deposit. The ary Creek Shale 

dips steeply off the deposit along the east edge. Although relatively 

thick as overburden, the Dry Creek Shale occupies only a narrow belt, 

owing to its dip of leibe to 564 and its extensivra removal by erosion in 

the gully that follows its outcrop around thp,strueLurt!. The slump is 

derived from the doloralt:1, and except in areas of silica and iron oxide 

concentration it would not need to be removed. 

The deposit forms a curving ridge between two gullies that enter 

Nelson Gulch from the east. This ridge, which is low near Nelson Gulch, 

rismilimmAmmlly to the middle of the deposit, then more abruptly eastward 

to a crest near the northeast corner of the mapped area. To mine it by 

surface excavation to the top of the Park r,lhale and to the level of the 

south gully would involve removal of only a small amount of overburden. 



Only at the northwest oornor would it be necessary to remove 

waste or leave dolomite in place in order to maintain a safe working 

face. Elsewhere the work could proceed inward iron all sides or from 

the south, southeast, and east. Furthermore, the face northwest of 

section E-E' 'would be relatively low, and only a small amount of 

waste would be involved. Possibly part or all of the waste material 

taus removed could be milled, as it is siliceous dolomite and the 

overall avers gp content of insoluble material and R203 would still be 

less than 2 percent. The deposit, therefore, is virtually all 

recoverable. 

It might be feasible to quarry to the level of the valley floor of 

Nelson Oulch, which is about 20 feet lover than that of the south gully 

at its mouth. If this procedure were followed, it would probably be 

necessary to maintain a drainaw ditch throuGh the quarry to Nelson 

Gulch, or to uuild a levee dovn the south gully to prevent runoff into 

the quarry, or both. 

The various igneous rocks would have to be removed. Hand aorticd 

would probably bo the most economical method. 
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Production 

ribe deposit has not been dev(Aoped. 'Igo small quarry 2e5 feet east 

of the road in the gully at the northwest corner of the mapped area 

yielded a. small but unknown amount of building stone for local use. 

Deposit at Grizzly Gulch 

Location and omnarship 

The deposit at Grizzly Gulch (fig. 6) is in the NE1/1434/4 

sec. 36, T. 10 N., B. 4 w., and extends a few feet into the exajoinint6 

Inap+sa/4 and NW1/4SE1/4 of the same section, on the southwestern 

outskirts of the city of Helena. Nine or ten mining claims are located 

partly or wholly within the mapped area, surface rights to three tracts 

on government laud and nine on mining claims are privately owed, and 

the residue seems to be government land. Part of the records were not 

completed or have been loot. 
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Composition of the dolomite 

Despite the steep slopes that charact,trize this deposit, two fairly 

extasive areas and covered with slump and soil (fig. 6). Inasmuch as 

the larvr of these seems to be underlain almost entirely by siliceous 

Aolomitc, however, the fcw samples obtained should give a general idea 

of the character of the deposit. The samples :.tollected were numbered 

as follows: 

Composit4t chip sample from t 30 feet above Park-Hasmark 

contact above old kilns east of section D-D' northward 

across main quarry. 

C32 Composite chip sample at 6-foot intervals along contour 

east of station marked 4346.7, about 90 feet east of 

twction B-B'„ across the siliceous dolomite. 

7,1 Pock Sample 30 feet north of station marked 4313, north 

of old kilns east of section E-E'. 

72 Roch sample from main quarry. 

:„;4 hock sample 10 feet southwest of station marked 

4551.0, near northwst end of section D-D'. 

a7 Rock sample near west end of line of sample C52. 

Composite chip semplo 43326 was collected by C. F. Deitis amd 

G. E. Erickson from the Hasmark Dolomite between the largur patch of 

Park Sivi.1 at the southwust end of the deposit and a point near the 

northwest end of section E-E'. 
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Analyses of those samples by &ether Claffy, of the U. S. Geological 

3urvey chemical laboratory, axe an rollows: 

Table 3.--Analzses of dolomite pamplas from deposit at Grizzly. 

Gults Sin percent). 

Irma. in MgCU3n2o3 X03
Sanple 14A HC1 Ca0 (alc.) (d.iff.) 

CGI 1.69 0.34 30.41 54.26 43.69 

CG2 10.22 .61 28.3o 90.52 38.65 

G1 23.26 .67 25.3) 45.31 30.74 

G2 0.67 .58 30.61 54.63 44.12 

G4 2.08 .29 30.53 54.49 43.14 

G7 30.65 1.05 21.23 37.88 30.42 

43328 0.68 .46 30.93 55.18 43.68 

0a2,4 a small part of the Remark Dolomite in the deposit at Grizzl„, 

Gulch contains less than 1.5 percent insoluble natter at the surface. 

two principal bodies of relatively clean dolomite are a roughly semi 

elliptical area on both sides of section 3-B' southeast of section F-511" 

and an elongate area extending from the main quarry upward and westward 

beyond section E- E' no of section F-F'. A third area, alone, 

section A-A' at the northeast and of the deposit, is very small. There is 

also a small area of clean dolomite at the southwest end of the mapped area. 



Geologic structure 

The structure of the deposit is a broad, slightly asymmetric 

syncline plunging gently southeast (figs. 6 squad 7). In general the 

northeast limb dips geatly southwestward and tie: southwest limb dips 

eastward to northeastward somewhat more steeply. Local minor devia-

tions are common and erratic. 

Faults of small but unknown displacement are abundant, but are not 

easily located except are silicification of the fault breccia has 

produced a hard, buff rock that resists weathering and stands out 

against the lighL-6ray dolomite. Nearly all thitsL small faults ar:2 

strike faults, and their slip is along their strike. They are especially 

numerous and proainent at the southwest end of the deposit, but are 

scattered throughout the area. 

Two shear zones of unknown displacement trend, approximately et 

right an4acs to the strike of the beds, oue on each limb of the 

syncline. The northeastern one, which trends slightly east of north, in 

,Ixposed in a test pit au the ridge and iu a tunnel near the base of the 

slope near the intersection of sections A-A' and F-Fi. Its northward 

extension across the small gully and beyond the mapped area has 

resulted in the formation of a small but prominent ttscarpment 15 to 20 

feet high crossing the next ridge. The other shear zone is exposed in 

the pit and, tunnel south of the intersection of sections E-E' and F-F' 

and in the tunnels and pits 200 to 350 feet east of them. Along this 

shear zone small pockets of high-grade talc are developed in the 
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dolomitic gouge. Coax ely crystalline dolomite is common, and 

there are truces of Wiper carbonate and iron oxide, the last being 

pseudomorphic after pyrite. In both shear zones the slip is along the 

strike of the zone, and therefore along the dip or the strata. 

Spring-deposited silica is widely distributed and is commonly 

accompanied by iron oxides, which are especially prominent near the 

axis of the syncline. Small but well-formed pseudomorphs after pyrite 

cubes are common near the intersection of suctions 13-13' and F-F', 

especially in the dump at the small test pit north of that point. This 

mineralization seers to be entirely the result of extensive hot-spring 

activity, as no ilignaOrtis rock was found in the area mapped. 

Mining conditions 

The only extensive area where overburden covers supposedly clean, 

usable dolomite is the slight gully between sections D-D' and E-E'. 

The maximum thickness is probably less than IU feet. 

Judging by surface evidence, the usable dolomite consists of two 

pockets surrowied on three sides by siliceous dolomite. The eastern 

pocket, that on both sides of section 13-131, could quarried low semi-

circular benches down to the road level, but the other is more irregular. 

In both pockets the northwest face is -Like highest. As in the deposit 

near Colorado Gulch, it would be necessary to remove waste or else 

leave dolomite in place in order to maintain a safe workini, face, and 

the removal of waste is practicable only along Lac south and southwest 
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sides of the vest pocket. Pat imation of recoverable reserves therefor: 

involves a major economic factor. 

Production 

The quarries yielded an unknomn amount of dolomite for burnine.; in 

the local lime kilns many years aeo. The dolomite deposit has not been 

developed for other uses. 

Conclusions 

Only in the deposit at Nelson Gulen do reserves recov-Jrah14.., by 

quarrying approach 100 percent of total reserves, although the recoverable 

reserves of the deposit near Colorado Gulch are probably on the order of 

75 percent of the total reserves. Too little is known about the sub-

surface character of the deposit at Grizzly Gulch to justify any estimate 

of the percentagv recoverable; in fact there is considerable doubt that 

the dolomite is actually minable to the extent indicated or inferred. On 

the basis of the estimates of total reserves and percentage recoverable, 

only the deposit at Nelson Juich stNIMO to merit individual consideration. 

Total reserves in the three deposits per approaches 13A250000 tons, 

of vhich perhaps 8,400,000 tons Is recoverable. The deposits near Colorado 

Gulch and at Grimly Oulca might yield supplementary amounts of dolomite 

fOr processing in a plant built to utilise dolomite from the deposit 

at Nelson Gulch. 
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