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MINING 111A MARYSVILLE, MONTANA

References:

Geology of the sgrysville dining Distr.,Montaha.Joseph Barrell,USGS
PP 57,1907.

Ore Deposits of the Helena Mining “*egion,Mont.Adolph Knopf, USGS Bull.

Metalliferous Depesits of the Greater Helena Mining #egion,Mont.
J.T.Pabdee & Fi8¢Schrdded. USGS Bull.842,1933, (4&72

Regional,Chronological Setting.-

Marysville lies only 8 miles N of N edge .of Boulder batholith. Rocks

Leltian within Marysville quad.and most of large map. In & part big map,“ale
up to Ku. (In Ku Boukder bathdlith region along W edge of 5000' trough). |

Rocks folded into major NW anticlines and synclines,broad,gzentle.lendenc;

for both anticlines .and synclines to plunge to SE, rise to NW.Thus SE-

plunging syncline shown,SW part of big map. Pardee & Schrader,1933,state th
0 S hown al'SWénd _946'949',]3\/“‘ 4 =2

anticline SW corner of big map prises to NW until it brings

Beltian rocks to surface. Sharp anticline shown,extreme SW corner big map

and on Sec.A-A8,then the gentle SE-plunging syncline shown on map and sectior

This gentle syncline is a fheature superimposed on a major uplift,exposing
R81lt rocks over 25 mi.wide,extending from near Helrna (just SEof SE corner
map)clear to Canadian border, 200 md.and beyond. This major uplift shown on
Section A-A8.SW border,partly flexing,partly synthetic fault.NE border is
actually the SE extension of the Lewis thrust zone ,but in Marysville region
seems to be a geries of steep reverse faults.

Shallow syncline shown on map actually a part of this uplift,shown in
Section A-A'. Stcks,including the Gould stock,invaded this uplift;the Boulde;
batholith however invaded a broad basin in the pre-Cambrian basement,except
that its N end intruded the SW flank of the updift.

Chrondlogy.

No mid-K orogeny in W Montana.Deformation in Marysville area probably
Laramide in restricted sense-about at end of K. Age of Boulder batholith
probably late K or more likely,early Eocene. (Invades Colo K,is pre-0ligo.)

This region shows but one orogeny,barring late Tertiary etc.,for no un-
conformities or cgl evidence of orogeny between Belt (15,000') and Paleo-
Meso,to Ku,13,000',although it was low land in Lower Ju and along shore of
shallow sea to E,upper Ju.

According to Pardee & Schrader:
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Geologic History.

Ku or early Eocene:Folding,elevation.
Early Eocene:Thrusting on NE. ;
n " :Extrusion of flows 8 of Helena,cover of BB.
n 7 *Intrusion.of BB ih a broad basin,elevation of cover over

e —> center but discordant,stoping contacts on sides.

Mid-Eo-early Oligo: Stability,reduction to low felief.

ﬁQ'GL)'___}Eanply or Mid-0ligo: Intrusion of Marysville,Gould etc.outlying stocks.

Middle Oligo: Extrusion in NE.
" " : Gentle warping and/or fltg.,made depressions which became
present intermontane valleys. Tuffs.
Erosion interval.
Mio or Plio: Uplift of present mts.,continued depression of intermontane
basins,general regional uplift. Rhy,dacite,basalt.
Plio-Pleisto: Dissection of mts.

References on BB:
Paul Billinsgley:The Boulder Batholith of Montana. TAIME 51,1916,31-54

——— e & J.A.Grimes: Ore deposits of the Boulder batholith.TAIME
58,1917,284-368.

Y17-3.26
F.F.Grout & R.Balk:Internal Steuctures of the BB.Bull.GSA 45,1934,1%2=%i71

Roof of BB probably not thick:reached nearly to then surface.Plateau
type of intrusion,accompanied by but little crustal compression. (Intruded
in wide equant basin),

. Grout & Balk: BS mass rose steeply from depths,true bathélith "with wid
direct connection with great depths" p.889. felated ore deposits produced
to 1933 5 million tons Cu, 1 million tons 2n,100,000 T Pb,15,000 T Ag,470
Au. Of these nearly all Cu and Zn,most of Ag came from Butte.

BR probably did not make room for itself by shattering roof,stoping.Mo
likely by thrusting hard,competent Delt etc. rocks aside. Dgep-seated
plutons crowd their walls so intensely that they yield by recystallizatior
BB found hard,brittle walls that would br ak rather than flow at these
high levels with slight confining P."The idea is supported by the flts.in
considerable numbers around the border".p.891.

Contrast of Shallow and Deep Batholiths: Lanadian shield plutons deepl;
eroded,S.N. intruded high into the folded crust. These congrasted with BB,
intrided into rocks only gently folded,but "elevated as a plateau region,
the present mountains being carfed by erosion rather than folded under con
pression. Although the country rocks have been folded,there is little
sign that xk® regional deformation by compression was in progress during

the invasion of the b&tholith." p.894.
' Barrell.Marysville.

Rock Formations:

Seds.all Beltian,remarkably free from regional metamorphism. Great age,
deep burialjalteration no greater than with Faleo seds.moderately -
disturbed.

5 major formations gradational,one intomthe next,

=i S
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For sed.formations see Vert. ections.
e D sills )
Igheous Rocks.- Yldest,except gabbroz in Spokane & Yregson,are

microdiorite dikes,sheets,Pald Butte. Flds.porph.dikes,lMt.Belmont
area and Drumlummon Mine. Disrinct from QD baholith but whether older o
younger not known.

Qtz Diorite.

Granitic texture. Not marked chilled edges gbut in outlying tongues,
wedges,more porph.,more basic. Sheets of aplite inteuded intruded in
Empire shale hornstone along bed planes,NE side batho. Center of batho
free of aplite.

Structure:

Pre-Batholith Structure

Structure connected with the intrusion superimposed on & much earlie
structure,the folding and elevation which took place in late Cret.or
early Eocene,already described in a general way.Intrusion may have been
after considerableeeosion of the uplift,possibly early Uligocene.

Paleo,Meso formations stripped during the erosion.Ku map shows up tc
5000!' Ku deposited here.

N ofthe 590 E-W flt.on the Structural Map,exposed rock is Greyson.
Uplift partly by this fault,but also by arching. This was formerly
called the Prickly Pear dome but is now known to be a NW series of
kinor folds on an arch.Structure more complicated, series of basins
with curving ridges betweenas shown on small map.This major uplift
in reality extends SW past Marysville,at least to the gentle,SE-plung-
ing syncline in which Ophir stocks intruded,and possibly to the NW
flt.west of these stocks,as suggested in Pec.A-A'.



Earlier Structure? Cleavage,

Away from batholith, joint,cleavage structure ,slaty cleavage in the
Empire and Marsh shales has a regional attitude, NW strike,s5-45°sW dip.
Shaly beds in Helena 1s.also, No true cleavage in N part of district,
expept sympathetic to flts, Cleavage evervwhere subordinate tobbedding.
This cleavage probably antedates batholith.

Flow Cleavage:Van Hisegplelth, Cleavage in plane of max,extension,perp.
to direction max.compression.,Flow cleavage.,If horiz.,compression to same
extent at dl8ferent depths,crust suffers simple shortening,vertical
elements simple extension,cleavage planes vertical, But if an upper part
moves laterally with respect to a lower,sliding between layers,parallel
cleavage results,bence incl inedined cleavage signifies (1) horiz.compres-
sion(2)sliding of upper portions with respect to lower,lower having moved
relatively down dip of cleavage.For Marysville,means relative movement to
NE of upper portions,as would occur on limbs of conmpressional domb:

ez s l.’f’

Ml’

Fracture Cleavage:G.F.Becker:Finite homogeneous strain,flow and rup-
ture of rocks.Bull.GSA 4,1995,13-90,Also Experiments on schistosity and
slaty cleavage ,USGS Bull.241,1904. Cleavage on planesof maximum sliding
("shear"™) Homogenegus body under simple comiression these planes at any
moment inclined 45°to direction compe. Dominance of one direction of cleav-
age due to rotation with compression (shear).Cleavage 1s an evenly distri-
buted fanltihg,may be same in attitude as faults,along which deformation
is concuntrated,

If cleavage is result of distributive fltg.,has been progressive uplift
to NE,since cleavagc dips SW.Agrees with major flts,., Also agrees with
Marysville on SW side of great “dome" or arch. But following Beckor,for-
mation of arch wouldbe byconcentrated and distributive faults around its
mergin with hotizontal extenslon of the erust (opposite of compression),
“the chief csuse of the unlift being a vertical mpxikfk upthrust combined
with horizontal extension and not tangential compression..."” P94,

el /5 = Checks field because beds do
S ] ' \ not din away from center of
=N / "~ , dome or CL of arch,but 1if
TS, 2 hb\ anything ,toward it:uplift
‘ % i T TS 5~ Dby step synthetic fltg.
Local cheek:On E side of batholith,cleavage dips 80k near contact (Sec .A-A"
Indicates up thrist of batho resulting 1n normal fltg and some clecavage
which should dip away from batholith(uplift by synthetic fltg) .Agrees
with other lire s of evidence on domal thrust of batho.

Cone lusion:Vertical upthrust with distributive fltg.agrees best with f
ficld evidence. Cleavage not flow,recrystallization,but fissility.Agrees
with major flt.planes and lack of anticline.Compares Prickly Pear dome with
Bighorn,Uinta:"This would ally the Prickly Pear flome with other character -
istic cordilleren uplifts such as the Bighorn and Ulnta mouniains,whose
broad, flat,anticlinal arches have ap arent 1y been 1lifted not by horizon-
tal compression,but by a vertical up thrust along their axes,in places

A



attened by marginalAfltg.of a normal nature.* p.94.

Berlier—Struscburest Normal Faultse

Little Prickly Pear Flt:frobable normal throw ahout 1500'mdown to S. No
evidence as to age except far older than broad ‘ertiary velley and lavas
that filledit (Mioceme?)., Author thinks this fault connected with uplift
of Prickly Pear dom j;quite likely in part,.But note flattening NE of stock
& tendency to curve €l ightly,convex to NE,where it flattens. Utilized as
antithetic flt. by stochk uplift,

Bald Butte Fault: Thinks this was another of the distributive faults that
made the rrickly Pear uplift. Dip agrees with steeper dip of L.P.P.fault on
W,not affected by late antithetic fltge. Thinks dip-slip may be 3600',as
sugeested on Sec.B.

Shape of Staéck,

Belmont area:flat contact ,parallel to bedding in Empire shale,but
rectangular upward projections cross bedding. On plan,NE arm of Empire
hornstone very shallowe.

Drumlummon: Contact flat NW of mine,top of granite nearly follows beds
dipping gently down to SE.But below 4th or Main turnel level contact contact
cuts across beds,locally contorted,going down in general vertically but
with salients and reentrants,kmkkemxzf bottom of a rentrant often parallel-
ing the bedding.

In general then stock has both flat and steep contacts,and as shown on
the sections,it extends its area with depth,but so flatly that surrounding
rocks represent former cover over a large batholith,only a relatively small
part of which TFermerxgSzxExx is exposed.

Former Top of Batholith

From several lines of evidence,about as shown on Sec,.C near Marysville;
extreme S end,cover sloped S away from batholith at 10-15°, This flatter
part of cover ends going N along line 800' SW of SeceDe

Doming of Bathélithic Covere.

Batho.entered preexisting sed.s dipping moniclinally 20°NE. Modiftcations
strikingly shown on structural map:contours sweep arouhd batho on N and

E espe.

- \ V‘\ ‘\\.‘
\. \

Beside the doming margin cut by

many normal faults,movements gave . ,
unequal lifting,tiitibp."That the movement was one of lifting rather than

subsidence is shown especially by the two large faults north of Gloucest-
er,the crust blok between them having moved upward with respect to the
adjacent walls, The tilting or doming and the faulting have therefore ao
worked in the same direction and ere nresumebly due %o the smme intrusive

cause." 1.88. Total doming about 5000'e

L



Not a laccolith:essence is penetration of magma along horiz.parting
planes,lifting of cover by pure domihg,not marginal fltg.,latter called
bysmalith, Marysville batho belongdto neither type,in form: Unper surface
shows steep or vertica; surfaces alternating with flat surfaces,whole has
roughly pyramidal form,steplike surface from whid project dik s,sillsy
chimneys. Drumlummon mine exposes vert.wall for 1300 ,probably originally
sxtended upwar & here another 1000'.

Block Faulting Surrounding Qtz-Diorite.

Absence of intrusionsff into fault planesjsuch planes do not form con-
tacts of main igneous massive,To the contrary,batho cuts across several
flt.blocks with no regard to presence of the flts.Shows flts.older than
intrusion bui probably associated in origin,.

A1l normal,major and minor,latter have throw of only a few f£t, General
offect hes been to raise the blocks on the side toward the batho,steep-
ening dip of seds where it was originally away from batho.,flattening it
where it was torard lattere. These fltse.do not cut the batho. Fltge.imed-
iately preceded granite invasion,"being mxm caused by upward pressure of
the igneous mss,but that when batho reached its final 1limit it cut across
the various blocks,making a entact whid showslittle or no relation to

them." P 0104,

Must have been change of form in crusyal blocks (flow) to still fit
compactly after rotation,adjustments along abundant joint planes within
meta zZone. F.L.Ransome, éeology of Globe Cu Distr.,Ariz.USGS PP 12,1904,
Pel0O5: Number of dislocations,small size of flt.blocks shows beds at time
or rupture under light load;faciliéy with which blocks sfiftedby magma
showslatter also intruded under light loade.Most flts normal,IMP.Beds nor-
mallt flted ocorpy groater area than before dislocation,but horizontal
tens on in crust improbable. "The only conceivable stresses that can of-
fer any satusfactory explanation of the fltge...are those acting in dir-
ections more nearly vertical than horizZontal,such as would result from

differential elevations or subsidencesover the aref., ".

Method of Intrusion of the Batholith.

Believes passive invasion by subsidence of roof blocks. qug#éswigxbaﬂé~,-
the-magna -eerseindy “mwde-use of.preexisting-fanlts. It is hard to account
thus for the doming,which in my opinion is due to a centralized uplift of
the congealed stock.lt is always difficult to explain why great batholiths
such as BB approach the cover so nearly without breaking thru itjbut Daly's
stoping theory,involving cracking of the cover and the breaking free ®f
and sinking of fragments from the roof§the magma wells up passively,filling
the spaces left by the foundered frags) fails to explain what stops the
stoping short of the then surface.

Grout & Balk as stated rject this theory for the BB,thinking BB Xk broke
and thrust aside its walls and coverj;this explains lack of peripheral
schistosity. Applies to Marysville. However the stock formed,note on sections
that the intrusion stopped often against a particular shale bed,giving flat-
tish surfacej;it stopped also against steep surfaces suggesting pre-batho
fltsjsome contacts (Sections A,B,C) appear flt.contacts.

i




Without trying to solve the mystery-.of intrusion, it may be noted

that some effects shown on the “Yections may be explained as :follows:

1.S5topping of the intrusion along a gougy slip,however slight the gouge.
2.After intrusion has congealed, uplift of intrusion,doming cover where
marginal faults not availablejwhere latter available,regeneration of faulti
along the steep,smooth side of the intrusion;propogation of the fault
upward and sideways from the steep,smooth intrusion side,which acts as

a cutting tool. Baguio,Lordsburg, clay experiments.

Bald Butte flt.antedates the intrusionjmay be an antithetic fault
associated with NW anticline on SW edge of district,as suggested in Secion
B,C.Intrusion may have utilized this and parallel faults now gone.The
Sawmill “Yulch fault,paralleling intrusion on E,is an antithetic fault
of later date,formed when the uplift of the congealed mass occurred.Its
raised footwall has exposed QD mass (Section D). China Gulch flt.a synthbét
ic flt. hepling to raise the intrusion. Hosst shown N of Gloucester
example of 1ifting and outward shoving of wall of intrusion in manner
postulated by Yrout and Balk for BB.

Contact detamorphism.

Contact metasomatism governed by fracturing,permeabilityjeben pneumatol-
itic emantations have changed the rock, only to depth of a2 few mm.from
fracture faces,but fractures may be so close together as to result in
alteration of whole body of rock. More extension aletaration of 1ls.due to
greater depth of permeation from fracture walls and to a closer fracturing
Light loadj;few thousand feet of erosion have exposed stock.

Limits of contact metasomatism variable.s.t extending to or beyond
limits of recrystallizationj;in general more restricted,may extend but a few
feet from stock.

Peculiar meta mineral assemblage:changed to dense,hard,tough rocks
called hornstones:diopside,wollastonite,tremolite, biotite,not visible.

Ore Deposits
Production to 1932, $21,000,000, Au,Ag.,$16,000,000 from Drumlummon mine,

Veins,characteristically parallel or at right angles to the granite contact
Gold,native,very fine, 80% valuejsilver,probably as argentite and sulphanti
monides. Drumlummon, tetrahedrite,ccpy; Bald Butte,py.,sphalerite,galena.
Lamellar qtz,calcite in briad,thin lamellae. Fluorite in Bald Butte.

Sugary qtz.,pseudomorphic after calcite lamellae.Typical epithermal.

Ores §10-20.

Late Tertiary by analogy. By time table,stock,intruded,after much ero-
sion,in early (Cligocene. Mineralization Miocene,much later,throws out Barre
theory of contraction fissures,as shown by Knopf,op.cit.p.66-67.5ays well
known that contacts of dissimilar rocks good loci for dynamic action,depos#
its in brittle hornstohes along QD contact. Similtz to late Tertiary veins
cutting flows,fracturing under light load: qtz-cemented rock breccias;fissu
ures as parallel & branching setsjen echelon pattern. Knopf quotes
S.F.Emmons,Suggestions for field observations of ore deposits,MSP 95,1907,
p.18: "Some writers speak of vein fissures as sometimes resulting from
contraction,but I have yet to learn of a well-authehticated instance. 1
regard a certain amount of movement as necessary to break the cohesion bet-
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respective |
ween the/walls of a joint or fissure suffiwviently to make a water channel.
This I hold to be true also of eruptive contacts."

Knopf,p.67:"..numerous mechanical features,such as brecciation & fltg.
--all prior to the filling of ghe veins-indicate considerable movement,ev
en if only of oscillatory character,during the openjng of the fissures."

Fluorite being deposited by hot springs,0joc Cliente,N.M.:W.Lin dgren,L
C.Graton,C.H.Gordon, Ore Deps.of N.M.,USGSE PP 68,1910,70-72. Lamellar
gtz in late *ertiary deps.De Lamar,Idaho, deepest BBs deposited at
700! depth.W.Lindgren, Gold and silver veins of vilver City, De Lamar &
other mining districts in Idaho.USGS 20th A.R. pt.3(65-256),p.165.

Dense porcelain qtz. CM minerals further evidencei:little garnet,no touj
maline,so conspiduous with older BB depositsj;no css sericite.

ORIGIN OF VEIN FISSURES.

Go with uplift,doming. Ophir doge,concentric and radial fissureg. Note
that where QD contact steep,a major concengric fissure,Drumlummon,altho
a radlal one as well. Where contact flat,rédial fissures:Cruse,belmont,
Penobscott & others. Steep contact,preexisting surface of weakness,
pulls apart,breccia. Flat sloping contact,new radial fissurés form
because oover pulled apart laterally.

vertically

Drumlummon Mine: Strong/corrugated FW,bumps show FW moved relatively
up: synthetic fault. Vein a qtz-cemented brecciaj;in places barren of VM,25
wide,rubble of CR boulders. Vein wavy,causing swelling,pinching on
strike & dipjmain swelling due to vein structure pitches down to S, ;
as do bthers,so ore shoots pitch to S.Dependence on openings .0k Shodk ave. 20 wik

: combined with primary,according to Knopf.

Rich ore above 200' level,2ndary enrichmentfsome good ore down to
1000'. Freibergite,argentiferous tetrahedrite, most imp.sulph.Fg saccharo
ojdal white qtz.,drusy. Frags altered WR id q z.’rimary ore on 400.

North Star veih,the radial fissure,narrower,but similar.Banded.

Cruse Mine: Radial fissure,cuts contact.Main shoot was in granite,
5-30',500'.Vein splits,narrows on entering hormstone on W.QD flat here,
Sec.Bftop tended tog split open under uplift of hard,tough howmstone.

Pelmont Mine:Short radial fissures in both hornstone and granite.More
a sheeted zone in granite,typicaljore sticks closer to cleaner,simpler
fissures in the very brittle hornstone.

Bald Butte Mine: Vein along HW of Bald Butte diorite porph.dike,
in hornstone.0ld antithetic fault.

GXNKRRER - 8 -




GENERAL

Since radial fissures tend to bottom in tight QD,solutions must have
come up stock contacts.Ureatest vein,Drumlummon,along steep contact,110)"
of ore. No genetic relation between stock and ore deposits,latter much later.
Active erosion,uplifted region,probable in Pliocene. No ore deposits associ-
ated with original intrusion. Structural, not geneticmcontrol. Frobable
IM movements to keep channels open. Typlcal concentric and radial doming
fractures,modified by faults connected with intrusion to give very imperfect

dome.
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Drumlummen Mine, Montana.

{Tom wSome Gold Desposite of the Woxtnwest" by ¥rancis Church
incoln, BMJ 8-26- ll.

Location, Narysville, 17 wmiles NW of Helena. ' Héar the eontinental «di=-
yide, whickhi hexe is a broad .soil-clad axis, with ave: elev of 7000,

Bl g5 0ne mountanous topographyy Well-dlssected

Beneral Beoloky.Central mass of coarse-grained gtz diorite surrounded by
thin-bedded argillaceous 88 and: slatey shales, gltered to hornfels nedr
«the eontact, These belong to the Belt group (Algonkian). +*hey were domed

toward close of Cretaceousy dnd intruded by wide=-spread but small ba-
gic ‘and intermeédaiet sheets and dikes. 'Later the intrusion of qtz=di-
orite oceurred (Marysville bathelith, exposed for g length of 2 e i
Outlier of the great Bouldef batholith & short dlstance south. Invasion
of the Varyswville batholith acecompanied and succeeded by lst pegmatific
and 2nd pornnyrltlc ‘dikes. Mt formation, accomyanled by an unce°1te
T1owW, occurrea in Tlocaae or Pllocene. alnce then erosieng

Ore “e£081ts. Contact o‘oZLd veins, ‘within tnP contact me tamorphosed

aedgy eiltherinear the uathollth or adgacent to dikes, Veing later than

#the dikes, which were formed just after intrusion of the batholith, and

appear to have originated from peripheral shrinkage c¢racks thru which
hot waters escaped, depositing the the ore in.passing,  Three vein sys~
tems near Marysville. NE system, 'ex. Nor'th Btar. veing which cuts thrua
the seds. into the the gtz-diorite., NW: system promlnent in ithe oatno-
1lith but unimportant. N-8 system-brumiummon veln.

Drumlummon Vein, Roughly yarallel 1o the 1rregular 1¢“neouc contact.
Lends not to eut the larger intrusive masses: which project into its

path, but to curce around them. developed for 3000' horizs splits to N

and 8., ev vertically for 1600%, "alls distinct and rather wavy, 2-20'

apart.-, ein filling mainly qtz enclosing angular frage  of hormstone CR. .
vihese frags st unaltered, &t other times decomposed. In lower levels

gt ocecur uncementeo and 'constitute the only £illing of 'the veln.

‘Ore oceurs din well defined shoots, piteching to the rlght a8 one
lokks down the dip of the wvein, Structure of ore differs from that of.

of the waste filling in that the frags of hornstone in ‘the ‘ore have been.

comlletely replaced, and their former presence is.only indicated by a
banding of "~ the ‘gtz. No ore Lelow 1000 in the Drumlummon.

Ore is auriferdus otz, with silver, copp@r and‘lron sulpks, fluo-
rite and caleite, CGold makes €0% of total value, silver the rest.

See W.H.Weed, USGS Bull. 213, pp 38-89; J.Barrell, USGS PP 57.
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REPORT ON U,5.0.8, PROVESSIONAL PATER Noe ¥7, A STUDY OF GROLOGY OF THE
MARYSVILLE MINING DISTRICT,MONTANA (A STUDY OF ICNEOUS INTRUSION AND.
CONTACT METANMCRPHISM) BY JOSEPH BARRELL (1907)
The district is located northemst of the Philipsburg District about

60 miles, The highest portion of the district 1s Mount Belmont 7,329

abeve senl level, Harysville is in the centralweastern portion of the

mountainous reglon of iiontana, It 4z 17 miles nortinmest of Helena.

The continental divide crosses the scutimmet portion of the areca studied.
'l'hc 8, is fai¥ly well dissected mature mountainous region

with exposures, The soll is thin and there was little
glaeutian go that careful work makes mepping reasonable,

Stratigraphy:  Sedimentary

Quaternary s Alluvium <@ qbazite cobbles plus hillside wash

P vt River Oravels -(Uncementdd conglomerate of
Cambrian and other sarlier cobbles)

Tertiary § wewe Resifiual Boulders and silicifidd river gravels(congle

Wﬁc m@ pm Of %f.
5001 : cified River Oravels (River origin, retg on 3p sh,

&utrmn hs pnk € bldre; crs n Zast, fin n Wst)
1000% &

th-bddmurduh,lobdscmpm

| ‘ itlie mm; unconf undert & outside region)
| 5oo0 & He caloarecus~argillacecus (Impure bluegra
W &mlﬂ»ﬂhu £y 1t gra & pnke Oolitic ete in places)

600t Bepire Shale, argillacecuswcaloareous (finely lamingl

] liney gra~green or buff « rd, meta'd to gra or brn hornstn)
{3000 (Gr) = Creywon-Spokane formations, arglllacecus-arenacecis
N500¢ (8p) Oroayson is dk gra %o black shales with scme o
etrata, while the Spoken is well bedded nlmm (rsd.)
ad mtomu (alternate)

Igneous Rocks and their Stmcturnl Aelations:

yierodicrite Dikes of Bald&z%ﬂ This is @ fine gralned cryste-
8lline rock, porphyritic in places, chilefly lime-soda feldspar and several

dark minerals, hornblende, b&oti% and locally pyremene, Conforaing
; : with bedding plmas of Belt formations, Those are considered
Cretacous in age or Berly Tertlary, The later more likely.

Gavhro .utrusions: Thm are dark igneous (granitic textured) rocks
wi thpyroxene a ¢ feldspar the chief minersls. Intruded confopmably
with stratigraphy in phm. they are probably outliers of a large body
of this rock at depth. They are shong the earliest igneous intrusions
in the district, Age dificult to determine because they intersect no

other igneous rocks,

(Balt
3&!‘“&)

: rys ) ; hornblende imbeded in
a dark gray microaryummu gromdmun mich is tabular feldspars (plagioclase
mainly), qbz £illing and plae green biotite. These dikes cross-cut
the district b\xt grade in phm down to dikBdts, Age sbout that of batholith,




Draulm Po m‘, kens Are apotted wit.h small feldspar pheno-
cryssa bou meters  Mostly the rodk is plagioclase (7 aspecies)
One of the dikes is tbund mr.mdim the granite and it is therefore young-
ers In places it is found in the hornstore as bedding dike. Various
nhmona show that these dikes are clouly related to the batholithe

Three fulduw Porphyry shesss

h phenocrysts sbout 3 mm in diame
{now altamd lamly to calnita) with a microgranitic groundmass of
qtz and feldspan are found & mile north of Gloucester on hills facing
plepan (ulch, 4ge relations unknowng

Jus , lle Batholiths 4s commonly referred

_ gre ; 7P fire and containing qts, lfeldsper
and sone dtx‘k nimmln. mme ttw fcldsmr is largely plagloclase, the

roek 1s technically a quarte diorite. A second phase with & finer grain

is found sbout s quarter of & mile from the edge of the intrusion. Littls

difference in composition.

. Pagnat Sheets and dikes of wiite, fine o coarse
Fralng pus rodk mainly of orthoddase and gquarits. e intrude
the bathenﬁx md the contact rocks around it being restricted to mayginal
reglons (of the batholith), The composition of the very course grained
material (pegmatite) and the fine grained aplites are almost identical
and gradations are noted. These intrusions are restricted to the eastemn
bemdﬂummlimmmmpwuimmmmMuhﬁ«
am;mu;.

X, 2 e
cut mﬂta a.nd apllto so are post bnt.hauthie.

‘“'m%: In the northorn part of the district, there are a number of
pat of Tertiary lava flows wiich are glasses in places and in others
have phenocrysts of plagloclase, hornblende and biotite in & microgrénitic
ground mass. All now altered greatly. Thelr age is assunmed Tertiary

and they underile the Tertlary gravels etc. making them the oldest
Tertiary rocks here,

Structure of the Reglon

Folis and Failts: The movements ware at diferenf times with different
effects, The ILrst movement was a downmwarp with scoumilation of Beltian
rocks, GCeneral wplift and folding has removed Paleogoic and lesogole
rocks which were once in this area and are now found elsewhere not far
away. The Prickly Pear dome was though to have been ralsed in lste
Cretacecus or early Tertiary presumably before the intrusions, alded by ﬁult».

Fanlts are fairly sudbrous MWofmmmmhmobom
lost the intrusion whieh cuts off the bottom of the sediments.
It nay be assumed that the greatest muber of faults came before the
intrusion but blogk faults in the metamorphic pone are pvabably direclly
connected to the intrusion.

‘ 3 Tmmrbmtth:tngiatmmmgimhubmomot
comparative quibs throughout tize to sllow ancient Beltian rocks to
remaln un-metamorphosed. There are few faulte also (eorparatively few),




-
..m
.
o
165]
3
()
—
o
&
ey
()
e
L)
Gy
i 2
g
(9}
o
&
—
(o]
(5
o







o)

=

_’_f"

an rfz

Monzen ]

4
_r.,
+

W\
\\\\\\ \\

Gould! A -t =

~ . N
Av i,"' + / - : 7
SN o Pl 1 /
L

Pt

o!

4

X

Portion ot Plafe 2, U.5.6.5. 8. 842 71933 =3
24 Merf//:'feraqs Depcsils of The Grecter l/e/cq_e
/7ifllr;5 R‘jlﬂﬂ.”ﬂfﬁ'ﬂf, J.7. Pardec v F.C. Schrader.

%
\\ \\ W ‘ MARYSVILLE, [TONTHNA REGION
AR \ \ N STRUCTURAL ITAP
NN (WY Scale: 1"=] M/
AN i ™ N LEGEND
N ‘\\ \ Q X \ \ ™ STrvetural Confourat baseof Helena Limestoe: —~ _ 3,
N \§\\\\ \\ % N i \ Faul]: with STrictiral contoyis on Tailt Surface : // %
\\\ - }Joa'ec N \ Faull, Jown-Korow. side hachired - ' e
i e ? % % \ \ Quartz. tnonzonilte, quarkk diorife &7z - @ 4‘\%] Vi - + L saPustin £ 3 "=, ,h5 A\
bl o il b Dronle, gabhro- e i G g e S+ 4 N End, Boulder- Balholith 44 +
Wi N Wi, prospect: 50 L " b a ol ol |
it - J/ i3 JoinTing , Cleavese i £30° £ Wase /5] / L + o - + T 43 5 g -

PlafesTXY-5-6.5. Prof.Peper $7,/90],

neg eo/oj

of The Marysville M
Joseph Barrell o

N
ning Dist. Monlana,

\J‘

iy

‘r /"0] ”51 Pé

ﬁ% .
By  SCRATCUGRAVEL

HILLS




	1994-01-0604
	1994-01-0604_2

