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GEOLOGY OF A PART OF THE VIRGINIA CITY 
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 ,  ; . Geologic mapping and the study of an area in the 

i:;^; part of the Three Forks one "degree quadrangle was sUfl^jte^,^,;.;^^^ 
.:^- ; .?summer of 1938 as a doctorate thesis problem i^^^^^ 1 -'s- J-*-^-: - 

> the summers of 1939*41. after which the work was
 y fv . .» -

  -World War U, The work done before* the war was aoeooapUslsBd

 '' the aid of scholarship grants from the YeUowstone-Bighorn Research!
"* '.*"..   *, w  - ^L

1 ' ~m' - */*- <frJ**"_.

Association of Red Lodge, Montana, .During the summer of 1W$&£ . r .^:, :,,,. 

phosphate deposits within the area were studied as '$&-&^'*^^-^$&*** 

phate exploration program of the U» &  vmnivygM &<*rwitj9 ±
:" ' ^^ . ' ' « ^- i

} r time five trenches were
r'\;r l  < -- - ,,. ;vS,,. .,_,.,-,..,..
T \W the Pbosphoria formation* Otoe huadred and
 i ri - '- *-.-"   -- '-.r-;.-.^:;., -
 : a collected for chemical analysis, teeladingi ,v -' *". . . ... ^ ..  ..   * j., _ -. r ^

k -f!

_/' thickness of the formation. .Two months were devoted to

. . field work during the summ^ of 1948. The work daring 194?,
'V* iT ~ *i- ' ' ^ *-** *v* - * "^^^ * ^ ' ~* 

r- * , - 9^ ^ ^   -^ w ^»./.   » -"  » jsvjtf "*

half of that during 1948 was dot* with the help of
; *?j L .'  "-

funds from the Bureau of

The complex geology along the west flank of the MadUoa IUof«f

remainder of the area was mapped vsing

grating maps, and approximately 1|4S, 000 air plx>to« were Wed ia
*. -.*...  '_! -. .-  - ' <-..".-.. »!: '^r1 '.* ,i^:s?'l»-"j^*,..i   »*i



No reliable topographic maps of the area were available at the tizno 7 J * jf^.- r 

of the field work, but 1:24,000 preliminary maps are now available'4^1§'!£'?'''!
V *, ^ . -t. ..-'.-..-

- ->* ' ^ - .*».   '*«* '

for most of the area*

from Forest Serriee gracing ma, air phatos, and field

ojuadrangla« 4Md a brief visit by tondlt and Finch (19ZS) in 1916

arem roughly 30 miles in east-wee*length by it miles fa- '' 1 '    

chiany within &e HE J

jaii mil il ninui u witS
   ^- tt ^ " *"" *  -1 *% ' * « *   -  . **
which is characterimed by

as much as 4,<>OOfeeUTne range is flanked on the West ^ __ .,
 -J/ - 5 ^ ;-^,'K-^*> ^l*^''^^?^'^.,-. .-..r-v..'\^^f6fS?'?^§^*i

broad/ deeply allnviated MedUoo. Valley, wMch has a>^

over 1/000 feeft and, near the riv«r»t the western
- < '.. ^ tV"*^-'.^' ' --   " '--.-"*.' "/-'"^i ;^- 

terraced, The^va&ayis " - - A

- -v". . .::" 9Prth side of the area by a sharply rolling ridge, through whicj* thf
  w. . *' * *+ *.- , - v ^ ,.j. »w "***_''IV _-   *.. ^- '. ' A*" -.  - ' . .-- * *. .  »- 1*"ri1' ' **s. *«r >* -4 /  /. *».«._"*- . , * _ ."Si.  "T, "*J«i^ "* ,. ^*l-& J^.r* -*£*.- *r*-^  



area the Gallatln River, whose narrow valley separates the Madisca 

and Gallatln Ranges,, flows into a deep canyon cut through "m, 

ticuUrly rugged mountain mass. The total relief oTtler*r** U
*> <i *_ "**< . * * " i- '  ,L . ..-i   ,.. .' *W**-''^ * a-*.,. ~t - »  ,:. -^"«*'-fc*^*3iJ<Ti£«**4r IK u T   ^~-^'-> .  * *- ^

i 9* *   ' . -vi *V '>" /  - 

~ " ^*V ' ^*, * V

V^;>.^^^fi^    , -IT^^T ^*^r//:r 4-7A^^^^^^^^^lrl^^
marked effects of

>,- -;, 
; /r

slopes are steep* Most streams fl^n through 

" limited dtp<»tts 6f allnvium

^t^St-Q^ ^w*£&3&
f)T^s greater j>art'«f the mountain area Is?

  '-' "" ^- v^the'edge of the "
tf

 ~ % v * ATs IT*- V grat^i -ruvos cross cnv Taiwy* «na .jrcauy pvnwm\« BJHP^ ̂ t ^' ^^- ;v^'...^-^-; .-.nW.f>fi^S^i^-g $$^**a*m
'74{A^$ :*- rMo ilm innirtitm ninmrtiE, JlB&l iiilinii jinrl nf tto'-n



Pre~Cambrian rocks exposed are mos-   -- ^^ -- - - - -

f -< - Y^    '* » *.** «.-. .--»-  fc, .'iiV"',Vif ^*:; *-w - T Hr.^,'- : ^. 6,   - p^t

.-.- - ,. .quartsites of the Cher ry Cr»ek scries have be^o * ~  
 -^j\'^' ; i ,-i >  -^^.feVS^^iP^^ *^^C^^^^^^^^^;^ >" ," "" -* *- 
L- ^"^''ii: 'formations near "the south d|^Sirt^'a^a/^^^''

"r-6*
The Flathead sandstoite occurs at the base

4 ~         *' *. -f -».» ^« ^t_ ,. -V. j -,^'fc,' > -* 

* s - "" ~ " '"' * i ^ ~*" "'ft V \~ a * *»T5* ** 1''\ a"--.' lj "' jftSk'  ' »

r;^t^i----^.'.«_  ------'1gjtV^j^thiriir
,.' -«>' <     , T -. > w .   " J*' 'fiZ*

,
i*^-- ' *-^_ .» < ^ V_ f* _ ^^IK*. ._ « V* ^T_i

.   . _. ^ j.

and Mission C&qyoc
  r/ - r"-*vw''

the Miss

upper cartxmate

Pennxylvaniaat^iadrant 

and about

J  <:-,- ft i» 130 feet thick coyi



f _
The Triassic Dinwoody formation, composed of limestone,

" --- 'J '; -,^nr..>--*X'->: - ? £*  

sandstone, and shale, is over 100 feet thick, and is overlain by the
' ; "  

Jurassic EUis formation, impure limestones and shales, which is over

200 feet thick and is at the top of the dominantly marine part of the "y'x *?-K,^$
r ** ';*(-  ,"-s' -« "  ~ ^ '  * ' "T" ^fw|L^v^^»^^--'x.^-^"" if; : .^*;^'f"^^" :;/ ^^W'- ; -^f^4^/!1^M^;'M

stratigraphic section. The Jurassic Morris on formation, dominantly "^^^*l^ 

shales, is nearly 350 feet thick and is overlain by the Lower Cretaceous V- 

Kootenal formation, including about 500 feet of sandstone, shale, and ;j r ^vfj .j 

limestone. * The Upper Cretaceous strata preserved in the area to-  ' 

; elude more than 2, 000 feet of sandstones and shales that have not been "£ ;'^t# 

completely measured and described and are therefore not subdivided ;  _: f

into formational units. -' '- " -'- .' rv-4r/ .;- £ ' " .**.   *,-

  Pleistocene glacial gravels, representing at least two periods : j 

of glaciation. veneer a considerable area within the Madison Range, ' V^. '; 

5 Jpt- ..» The previously mapped (Peale, 1896) "Boreman lake bed11 deposits in v iv^" ?; 

'-' the Madison Valley include principally alluvial sands and gravels, but ' ' :< -   ']
** *>' s

  fresh-water limestone occurs near the town of Ennis, and pumiceous i/ « 

deposits occur east and northwest of Ennis Lake* Fossils from the jj! A^ T v|
- .-- v -^J^ -"  jvy^v^C^ -xV,"'" /-' '?""?*- ! ^-,'V-' Vf.^*^ ,|

fresh-water limestone and a horse tooth from a gravel pit both indicate ^i| -- ;;| 

J a Pleistocene age for much of the valley-fill material. Recent Tr;S^?;^H^,- .$ 

alluvium occurs in limited amount along many of the streams and :

     near the west base of the Madison Range, where alluvial fans are still
. - . . ...' '* 

. forming. '^-   '»  .f , *  V- v :<*? '^ " *^"J *3>* W~ "r''-v "?-\ -'s',1 *" > " 
   ^ _ - ' .'«.'  .   »   ,    *   '«W. .- j r .' » >» w _»-'" '.;'..



IGNEOUS

^ " Intrusive % \.^-..-'*^ ^ ^ 

Within the area of pre-Cambrian gneissic rocks are granitic 

intrusive bodies ranging in composition from quartr monzonite to , 9 

gabbro. One of these'was exposed by Uie erosion preceding the . x^ 

deposition of the Flathead sandstone, and is therefore of pre-Cambrian 4 

age. The largest occurs at the northwest corner of the area studied

- -*% > 
$?- "

f:"- *

" **  
.i-,, 'i   &' *

***!? , £ £''! ~*i . -i^*.

stringers. Most of these are probably of pre-Cambrian age. Basic' VV; J-'-< :

dikes within the area range in texture from fine- to medium-grained,  

and at least one is post-Lower Cretaceous and probably post-Laramide\

in age.   '" ,r .;  "£
" >  - . - -*   " v- t ,_'-/. -[±.~t'*-f *. "VfcXwb   ~s ' ; -

; <.; In the central part of the Madison Range is a large area of over l;j ;^ i .;-l; 

50 square miles dominated by andesite-dacite porphyry'sills intrusive ^ *£>"£* 

into Upper Cretaceous strata.- These sills appear to belong to three .J?^4^' 

Christmas-tree laccoliths whose areas are so merged as to appear 

as one, 

probably 

and the

probably about 1 to I. Erosion has nowhere reached ttw base of the 

intrusive zone, and the top has been removed, so the full thickness 

of the zone cannot be determined. Sills of similar composition and
,   vl '-.*-- " ? /   < ';

texture have been mapped outside of the main intrusive area, par- ^ ? 71 r/^ 

ticularly to the northwest where they may provide a valuable clue to, 

the relative ages of intrusion and development of structures.

-V * *=*"' \  *  



- Extrusive  »
»- ' ^ ^"""-1 ""^""T^* ,

* ?, * 7

Volcanic debris is common to the Upper Cretaceous strata

. ± . within the mapped area but even more common to the upper part of the ^V,' v j.
^~^Vi -  *--ir*^ : ;- . .^'*?>- S^.*'"**  ' ^   v̂ V^^Xty/ri4>"^^ 
£--&7« r ' series now completely eroded jfirOTjtn^inaj^

/- ."  Tertiary or Pleistocene age occurs in a linear group of rounded masses ">' 

''*     nt the north end of the Madison Valley, The rhyolite may be intrusive : ; v .»;

-'V'fe^-S"' in part, but that now exposed was probably at or very iiear'the furface ^^|w yj 

"" at the time of cooling. Some is black and almost as glassy as obsidian "->..-'" 

and was worked by Indians for tools and weapons. Pumice occurs VV; '"*

h locally in the alluvium of the Madison Valley, particularly east and J^M'; ;
i -F^Vx ' ; 

northwest of Ennis Lake, and some also occurs near the Gallatin )
*.  .   y ' . **'  **. *-

^ River. Farther east the Gallatin H.inge is capped by large quantities ^' ~ 1 |
"% *   : "» 
>^ of volcanic debris, including breccias and lavas, mostly of intermediate > ^ ;v. ,

; composition* . - -. ^ _"Ji^£ k .  ''' 'vv^r'.;* '  ^'^-,^'-$^i;>V*

..--* ; -, ^ '" STRUCTURE -\, >«:.. /:"!:.^-;>;3''":^'?'fc-V*t'

The dominant structure of the Madison Range is a broad, flat '^'<*

syncline trending west of north and having a sharply folded and faulted
- 'f'.^f' :.'£s,
   - & -- -j ,. ,<v.v

V^v : ^v--; A
-;1 ^1   c  '' western flank. This syncline is abruptly terminated at the north by a :^.^v ,t ;.

^ r.-'/.. -;'"- large reverse fault beneath which the Paleozoic and Mesozoic strata "^

.-;» JA..r, ^ave feeen ^ragged sharply upward. A broad belt of pre-Cambrian '( '

' .". ; ^ crystalline rocks is now exposed north of this fault, which is very ^

; : - ;,' -: likely a continuation of the Gardiner thrust occurring near the north \

boundary of Yellowstone Park. ^A large mass of compounded andesite^
 -. ? ...',-"" ."-' **-*  " .-^*- : " =» *»..' '- f-**?.'*-->    '-',  -'   ,\ 

' - ^ dacite porphyry sills has invaded the Upper Cretaceous sedimentary ,

rocks in the heart of the range. Thus, Cretacepus strata and porphyry |
.*.



^-j

intrusives characterize the central synclinal area and belts of 

upturned Paleozoic and lower Mesozoic strata bound this area on the 

west and northeast.

The belt on the west is characterized by steeply dipping strata, 

^;  , which are locally sharply overturned, .and by thrust faulting, whicl
" ' ** . ,. £"' ; '% - !?T I'.?-*'"-'.v.^'J^'V*

1 r - is most strongly developed toward the south end of the belt, where V 

: ;% three thrusts occur one above the other. In the Shell Creek area some 

5:^|f ' 2 miles north of the south end of this belt, the originally flat-lying -^ 

strata east of the upturned belt were compressed, presumably between 

v " the developing thrust zone to the west and the mass of porphyry sills :  

g to the east, and a domal structure with a steep east side resulted.   ., 

vl,-   * The top of the dome was sheared off by a minor thrust which subse-

; ; " quemly became folded* This thrust is the lowermost of the three»« f- ~
'" -,  mentioned above, and is best exposed in the fenstcr or window in . ; 
   -' ' ' * .* . :  ',

Shell Creek canyon. The rocks above the uppermost thrust belong 

to the Cherry Creek series. Many smaller structures are developed 

r .-; **--  within this 12-mile belt, several of which are rather unusual and ;, - : '^ ; 

therefore of special interest. They are shown on the map but arejiot 'f. 

described in detail in this summary report.' The thrusting is probably * 

a northward continuation of a fault zone which Condit, Finch, and ~  '  ;-..: :' 

r.^ V Pardee (1928) earlier observed in the southern part of the Madison '.;'/'*-: 

? r : . Range and there named the "Madison fault. 11 ' '
*' V

-  \..  The belt of strata on the northeast is less complicated

;- /^- structurally. It is dominated by the large Gardiner thrust fault which
,-"  ' " " ";-.,-"-.-.'" "V.' " .Y*.

\ '-'-'"' strikes about N. 60* W. and has been mapped over a length of 26 miles. 

^ '^ East of the Gallatin River this fault appears to be double, with one

'*' '" -^ ^.'.^'''.J *'!" : - vS^'^-'^X^-.V'i'i'V'i:8  '*--*  

' ^ -:,^V|5-^|S.
 ^ ;.^'^£^* 
^  ^r!'i.« /~>ir



branch entirely within the area of crystalline rocks but maintaining
-*.,?- -^w;>Vj>r/:; .   .-^\^.** *!,/- .   . ^ ^ 

approximately the same strike as farther west, the main branch between
,- -   " - " *" < ^'- 

.: ? V crystalline and sedimentary rocks striking more nearly northwest.
 '" .-'4 : '' '. * '  -- ',--    " *
 --',""     Near the west end of this fault zone, where the belt of
^;.^V': t   ~ -  ' ^^^^^J^ -^- >^^
>;^ r# Vl strata along the west side of the synciine has been.transected on

"S * - -,. ' ''^ f-'^-.f- J
  5"'. "' -, V- "   ''"

north, a tear fault developed in response to but in front of and normal ; f
-* -,v -.'" . " 

to the northwest-trending Gardiner thrust fault. The western block >j^> ,.

:'\, n:, ..V moved southward along this tear fault and thereby caused a repetition

of strata where the tear fault diagonally transected the west belt of ;^~ /^^,- 

- upturned strata some 3 to 4 miles south of the north end of that belV  : 

:., \l South of Jack Creek. The strata so repeated were subsequently folded v 

i;. and faulted at the time the Madison fault structures were developed. K?*^ *: ^'-v
- .* * '     ,* **'~ ' £--'  ''i'.

v '' This rather complex structure is the most important in the area from''!£ £"*" 

.,' : the standpoint of chronology, for it conclusively shows that initial ^:
«*'*i» . J T , , j""3; ; *V*\ i** ' **fc* * « * ~

,   j. * **   "*»» * *f . *f^ ... |3

folding of the syncline, with stress from the west, was followed by; v 

. faulting and folding along the Gardiner fault zone, with stress from the 

_.'-% northeast, and that in turn was followed by renewed stress from the 

<r west and the development of the Madison fault zone* 

. % .-'"   - The Shell Creek structure shows that intrusion of the andesite-

*:;yV:/. dacite porphyry occurred prior to the development of the Madison 

> v.> f. ult. Other evidence suggests that it occurred at about the time the 

Gardiner fault and associated structures were developing.

* ^'*. Basin-Range type of fault-block movement probably started ^

*..V* during middle Tertiary time and has continued intermittently to the  '.

*' ^ present. It is well exemplified by the abrupt rise of the Madison Range .- < 

:v   ' from the east side of the Madison Valley and by the dUtinct''ica»"rJX?>'' ;̂ l+r' 5
-* *»'   '  *..--"* * f**J*'*> SJ --* ** ^lli r ' i 

'' - -I*" fc -*.* ^' ( _ '* - ». *    - * -<"' - * J * j   V */.3^    C<p y-» ^^ V

,* -' r " " * < * n * ** *± ' '    ~"'^-t, *  - . -, . -. ,-*' £\ *  /.' -"  ** ^* 4



 s £

that is present along the base of the range between Jordan Creek near
* * i   X

the north side of the area mapped and Reynolds Pass some 45 miles to 

the south. This type of structural development is probably chiefly 

responsible for the present topographic

MINERAL DEPOSITS . ,  ,- -  '*.*'"* "? ? w^2*-3
" ?fv^"^^;   -i

The total mapped length of Phosphoria formation outcrop is ' "'$*  f --

27 miles. Much of that was indicated on plate 12 of Bulletin 795-G - - \»* , .,... * " .' ^ ' _

(Condit, et al, 1928), but that map was base4 on reconnaissance work :1||\^

- : and does not show in more than a generalized manner the true position 4y
'-"-'*      ir "- ' ; -^:^;^vv:;-^;^i^^^ :  .." i&.y 

and relation of the formation to the structure,  "*". - ' >t^{ r f j: rf  £ '

r *  The Phosphoria formation contains three principal lithologic , .' -'"*.,."..'"" : *v~-
  , units: a lower, somewhat cherty sandstone as much as 16 feet thick; *   '.;

-   r

* : a shale and chert member 20-40 feet thick the lower part dominantly ^v;1
^ f ' *"*" ' Tic* '

shale or mudstone that contains most of the phosphate, and the upper ^r^

; ...   2/3 or more dominantly thin-bedded chert with mudstone partings; and ^,
 ^ ; ;-.',;;;.. . - *"*.\-3fc* 
,'' -* ' .,:   an upper sandstone and chert member about 75 feet thick* 'The formation

and each of its members thins eastward, as do also the phosphate ^ /rt^^Tr ...- 

layers. The mapped area probably occurs fairly near the northeast { ?̂  " "-
^-^ ^;*^&M,- \*

border of the Phosphoria basin of deposition*   *'' 1'.».  -: >*;^ %??-'    ̂  '- .;  . i
. ^ -^,^v ^^^^^^^%^^:V 

Three trenches were sampled on the west flank of the Madison :B^!^^

syncline, oolitic phosphate rock occurring in these at three hprizqns^';£/ >\ ^ 

over a 15-20 foot zone. The lowermost horizon is at the gradattonal ; r u^ v- y   

contact with the underlying sandstone and is about 1 foot thick. The r} ^'^;<| 

quality of the phosphate is poor due to the content of sandy and shaty > 

impurities. The uppermost layer, locally double, is seldom more than  
. . '.''-.-'. -   i,.,-^.::^;-^.": 1  ^ ^/^:^:?c^^i- J:f-^,^.t;- .'   - - -. ;  .  «. £*  v*-v. -.v    -  " 5f 7   .   ---v.-- - * ' '-'   - '  * *&. ^r  -

- - - * - * *  - '   --^'v vV-fc**^-*' 'i ; "cT"''^.- '"-v*.:^ "  v" *; ';i-'r-'» ''   \-
" -' .,   »,.* \ -...'- . , . K,« ' f .  >» »^»» 'J ' -t   a* ' ' *-l* V ii. ;: :-,, ' -. .,----.^,  lo-,^^.;^;-- ;-:.^4;*-S1?MiJ-

4 -. ''- '-- - - .  ' ;* '  " jV »'"" r-..'~i f- 'V * "-* r ."t>- k..''. ''/^vii^'^i.
  , ; " ''< ' IlU-^.^'-^'.y  -' :-'j . *-. T^ "*-*. ~~*?*'f' ' ^ "J- '.- - "t't' 



a few inches thick and is likewise of rather poor quality. The middle 

layer occurs about 3 feet above the base of the shaly member. It has V 

an average thickness of nearly 2 feet, maximum thickness nearly 3 feet, 

and an average grade of about 30 percent P-O.. :  ;?, < -' " . 

"'; '" Each of the two trenches sampled to the" east near the Gallatin
?    . . v   , - 
River exposed two phosphatic layers* The lower layer probably '

correlates with the middle layer farther west* It is only 1 foot thick.
. * -. ?"*  -- " ** *-". - " ' - : t

/however. The upper layer correlates with 'and is similar to the"^ j-%^- vE^fe 5̂!
*  i " ."   -  .-X,: '. y > >*»- " s Ji.^" ̂ L-"V-  v'***?~ 'S*** <ir ' ; ' V-"^  *> -. vr -4fsd^;:-*«oV^v  .-  >^ 'i 
uppermost layer to the west. Both are of poor quality.  ; %jr ;" ^^^^^v 1^ 5 -

! v Condit, Finch, and Pardee (1928) sampled a 14-inch bed roughly .£; .,,-. i
: v> l-" . -.-  -f-._ ._  >"...-. ;r r; .- ... .,, ,"  £>   *   **y>._,    - : -  .':/. "--v  . .-^-..- ;: :v>:'~-'

*r T midway between the east and west trench areas above referred to. -They * v
..j. r-

'  reported 70.3 percent of tricalcium phosphate, equivalent to 32*25 '
  :'. -'-Ji ". ~ »*.>--' .. . ^si > - :'...'. " ' '. '^ '  '    -'' ". &  $&-4»?"'Z **.$  '*

^;, .. V percent ^2^5*   '" i;t.»T ^ '" -^S^^^rfr^i *" ,;.>' '! '^-^vl,^ 

v ;; The phosphate deposits in this area are too thin to be worthy 

of consideration for mining. Furthermore, the structure and topography v -

are so combined in much of the area that exploitation of even high grade *;: - *
 >  ..-v^- 1 ; ".  

' : ^ .»* ̂ *' ;
deposits would be difficult, and transportation costs would be prohibitive,  ;

-
i

inasmuch as the nearest railroads are 25 to 30 miles distant from the. -V 

phosphoria outcrops with rugged topography intervening* "". ." % ;." r
." - - . " ' ' )£ '*   ;' ' -'j.-1 ?   !' '*, *,- " "

Anthracite coal has been mined near the head of Mill Creek just :; 4 

south of the mapped area* This coal occurs in Upper Cretaceous strata,' \ 

and its hardness is undoubtedly due to baking at the time of intrusion' \S* 

of nearby andesite-dacite sills* The coal is too hard for ordinary heating 

purposes. Coal has been prospected elsewhere in the Upper Cretaceous": 

strata



A test well for oil has been drilled on an anticlinal structure 

south of the area here concerned, but the results are not known. The

larger anticline shown on the mep just east of the principal porphyry
'«  -'   ^K"'   , '^-v      '-'£ ^'><^ -;..] jy^'?,;^^^ 

area appears to have closure* It may be, too close .to the general area 
;,- : Y .    .^-^*^v/^'^^^ 
of porphyry Bills, however, to be favorable for oil* -i^*^-.;;^ i''<^\*£{^&$ffi~*

Numerous copper prospect pits have been dug within the area, ; ' '   ;?£$*'-  *'  
mostly along the Gardiner fault, but no production is known or likely. .'?\?'$-t^ *

- * ,> -^-''    "- v . -.^^-^^"M;,! 
Silver has been reported from the west side of the Madison Range' east ̂ Jgrlj

of Ennis, but location of the discovery is no longer known. 'The gravel H:^^^

deposits in the Madison Valley are being used for road construction. ...' v \
v * "  ' ~-     '.. "^

No use has ever been made of the pumice in this immediate area, : * r^ ; ^

though some occurring farther south has been used locally as a '..J ^v^'Hv" ? 

scouring agent. Most of the pumice exposed is too impure for com-
*y v-

, ,   ».   , ^>

\ -.'   raercial consideration.
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Condit, O. Dale, Finch. E. 
Phosphate rock in the Three Forks- 
Montana, U. 3. Geological Survey Bun. 795-G, 19Z8.

' >. "-*  *" ' *'"' > v ' J - : ' ; :.' r^"^^<v^,sr^'^^;>^^  V^-^^ r;^>
Peale, A, C., Three Forks Folio, no. 24, Ui S. Geological'

ftv^-^v>>'-^.r: ; -'-^
 _. A-* * * - - . iw^ _.:- \.


