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m JlOUJlUD �UAm'ZITE 

_. 

rue inTe.tlgatlan ..... lIIIIde .... y 14. lSU at the nqueet ot Mr. L. A. 

Ratoh ot the M1nneeota II1.n1ng ancl Manui'a.ctur1ng C�r. st. Paul. the 

ocapany 11 �ily intere.ted in the h-S�ty ot 1:hat portlcm ot the hiU 

_at of the park bound81'7 ancl eallt ot the ....t line ot MOtlO1l 8, f.", I.Ti. 

SiDoe the etruattJre ot the quartl1t. 11 di.ouaaed iD the aoomnpanyiJlf; ooys oZ 

the field report. and the petrographloal oharaoter 11 4e_lbe4 in Bulletin 

16. I aha.ll contine -.y di,cu .. lon to answering I1x quol.t1cma. lq oCllloluaioaa 

are based on the available data. and ,houl4 'De ocmaUere4 teatatlft. 

the belli' 

2. 1Ib&t changee in oharaoter ot the quarta1te � be expected along 

I. "What ohange. in aharaoter ot rook _� be a:pecrted at depth? 

4.. Where ahaul4 the planl; be looated' 

5. 1'ihat explorat1an moul4 'be oOll4uotlMl to d.tenlline the an ..... 

to the aboYe que.tlOD1T 

6. Should the quarry taco b. parallel to or at right angles to the 

VARIATI OIl II CHA.RACTER FROIl HORTH �ro sOUTH 

While there is SCl!ll8 var1at1an in oharaoter of '}UBorts1te exposed in the 

quarrlel. experienoe baa shawn that, trOll! the praat1o&l standpolllt there is 1ntt 



11ttl. dittereDOe. !he bM. an praotloa.1ly vwrtioal with tho batt.. to tlw 

nonh. Wo oan cmly lpeeulate &I to tho oharaeter ot the ba.al boeD. 'rhe .. 

� be oangl_ate. Tho oantaClt with the 1Dtrual".. may bo marlce4 by a l_ 

ot quartlite fngmentl in • eyen1t. -trb. The lowest bedl(stratlgralildoal­

ly)ozpole4 a" 111 tho -go14- lI1ne t_el. Here tho quartdte 18 quite lim­

la&' to bodl t'tU'th .. louth. Sone boeD are red. but other" white. Tho mag­

not1o lin. along the eouth dde euggnt. that the upplr be4a (stratigraphie­

aU7) .houlcl bo aTCIicle4. 

TARIAfIOll D CIWlA.CtEI AlD� S1'RIJ:1!: 

Within the area _cDr oemlideratiem tlwre appears to be but 11ttle ?lU"i­

atiem in oharaoter ot tho quartdte along the .trike. The pr1Doipal qunticm 

if in rogard to the .1gII1t1oanoo ot the lad4lu. !he aaUlo. -7 bo due w 

joint or war pl&noll alcmg whloh _therlng hal prOCloodOll lIIOI"e ra¢.4l¥. '!'hey 

� be dlao to an 1ntrUl".. d11ce. The field DClte. report 1;wo _11 �lcl.n 

ot qenite 1D the .addle Dear the .IJ-6 quart .. line of Mrticm 8. I am 1nol1De4 

to beline that the .. �ld.J'I may have bOeD brought .in &I road 81lZ'tao1ng 111&­

tezolaJ.. A:l anglo hoI. aarM. IUOh a. ,addle would dllpll doubts. JI;y op1nicm 11 

that ._ or th ... .. cldl ... at leut. an due to jOiD'� or ahu.r plano,. The,. 

"''loy pron o'ttj,ottonable .. tho freer pa •• age ot _tel' _7 haTe r .. ultOll in in­

cr .... ed lrem stain. In the aNa under oonlidoraticm :1 .aw DO rr1denoe either 

in outorop or talu. to ind10ate tlult lIeme. ot heavily lran stained _torial 

aro pre.ent. 'rhe quaJT7 ea.t ot' the J1r oorner of BOc·tian 15 hal a vertioal 

lODe of .tained rook whioh cut. aor018 the bedding. :l.aw nothing .1m11ar 

to this in the area .... t ot the perk. 

CHANGE Di C�CTER J:l DEP'lH 

At the aur!aoe the quartlito is _11 jo1Dtod. It 11 to be expected that 

at a depth ot 200 teet the joint . .. 1.11 be 10m_hat len numerou.. At the ,\8'-
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tao. 1n a tn place. the q-.rt&1te 11 weathered to a triable rook relllllbl1ng 

aandataaa. rho prOC9U ha� be'JIl q'u1"te 3imila.r to tlul ..... th.ring of gnmite. 

Thla weathering enD. in the eul1er .tagea taTOJ'I tlw entranoe of _tel' mil. 

-.y reault in the 4epoalt1on at an ircm til... I b.a ..... that at depth the 

_th.r1ng .ttMt will b. le .. &Dd the rock should 1>4, 1 ... stained with iran. 

Th. physical character 01' the qna.rtJ.ite fot depth ahollld be determined b;( toatl 

or !lII.terial secured in explorati an. 

toCA%ION OF PLA'ft 

There an oertain phyaioal. tuton that 4et.r"rl.l18 where the plant ahoaU. 

be located. It appear_ that topograp� IIJld "'Ol1om1,� oonddoratlcms el1:m1nate 

a lit. 0lIl the louth aide. rho elevation of the plan-� on the north ddo 18 an 

enp.nMl'ing probl... It 'trill be at the msv'/JIIGI el.", .. t1on r>o:!1siS"tllllt wi1lh 

tn.1n operatiaa aa the ra.1lroa.d 1JPllZ'. The q-.arry 1'1'1)01' Ihould be at a height 

wh1ehwill permlt the d.llTiry ot atone to the plant at the l�at p�.albl. 

ooat. 1 auppoa .. theref01'e, that the qtllll"17 floor -rill be slightly a.bcmJ 

the top or the r.oeiTing hopper. Tha plant .hould b. 10 looated alaag the 

Itrib that the ooat � haul per tGII during tho lite ot' the plaut du.U be u 

l.CIIr ... poa sibl.. In JCf op1n1cm tho plant ahould not, be looated n_r the _at 

property liDe, but ahould be far Clough .ut to mabI, a.ve.l1abl. abort ¥ul -­

tenal tor the lit. ot the plant. 

EXPL:ULU'! C9i 

AaIllII1ing that the elevation of the qwu-ry tlc)4J' and the looat1C111 of the 

plant �ave �en determined., Ixploretio:'ll should be oonc1uot.d to .. oure .. ,eetlC111 

&orOis tho becia and to det8l'mi:!w the �aU8e or the sl>d�e6. The 6ootion ma::r 

be _urad by diamond drill or by tUllIlel. the tunn"l. has SOlllB advantages over 
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a clSamond drill hole. 81lloe II. larger -=1'1. oea be o1Otd.ned. and the rook oea 

be examined in plao.. 'the explor .. t1em ahould giV1t the ".::d_ intormaUGII. at 

the laweat ooat. Thia, 1n JI1¥ opiniOZl., oalla for .. h'�riscmtal. hole .. t right 

angles to the atrike. (U a tu!I!'\eIl is ImIPlo:v-d 1 t 'W,�uld prObab4 be d •• 1gned. 

BOut!:! of the prOPl1llod. plcmt dto . .. t the o18vatian ot the propaaed quarr, 

!'loar. This azploratian will detel'l!l1n9 ehan.oter of quarts! te at depth md 

"I'W"1 .. tian ill beda acrou t..lo.e fom&t1011. 

The caWsO of IIB4dlell ahonld be determined. As lIl1ueatect aboTe. W. 

might be aooomvlishecl. by an e.ntle hol" pere.llel to t'ne 1!tJ"1bI 80 u to era .. 

teet1an tho ln4dle at depth. Trenohin� aoro •• the ore�t of the ... ddle paral-

181 to the .t;rU:.e would probably t'undeh the an ...... 

One method of attui: 18 to d8V1tlop IUl ... � .... quarry taoe. !hie baa 

the 4isadTantap of nqulring rnanJ. of .. large yar'tla£. of tal .. bator. qu&rr7'" 

in, in ledge 0811 be atvted. Another di.adftDtage b that quarrying at IJIY 

.tage will be aontined to roelt h-. about the .... fotratigraph!o horban. a­

liderslllo quarrying must be dCIIW before the 1II·""!Wl1II balg.ltt of quarry t'aee b 

developed. This :Mthod hu the advantage of .. long quarry taoe. 

A •• oemd method 18 to ovt a north-south trenclh into the hill, with ita 

bottam at the llrVll1 of the propoaed qUU"17 :tIoor, T.be width of aut at the north 

end 'Would b. jut sutfioient to turniJh an offlo1en1; haulac. w.y out of the 

quarry. It 'Would extend as tar 10Uth Ii.8 justU'1ed by the quality and height 

ot ledge. Once the oh&nliel 16 0 ompleted, the quarry raoo oan be ad"IaDoed both 

to the ,. .. st�d west. :rM. method hu the following a41'aZ1tago •• 

1. A relatively nall amtl'.mt of talua would be ha!ldle4. In 'lfl¥ 

op1:D1an thU lJl8thod .. Ul (111t tba ooat ot qWU"l'y1ng and at the 

.ame tiIIIe do but lit tl,e inj\U')" to the .o-mio &ppearanoe of tho 

hill. th. aoar on the n(lrt.h fao. will b, re1atiTely nlUTOIJ • 

..... 



I. By workiDg both east alld .... t a 10lIl taco Yill be an.1lable whcl 
large to!U!llt;es are required. Drilling oen proceed at _ taoe 
While broan _tarial elm be removed and the tloor oleaned at the 
Gther. 

I. It will be po. sible to work the mn1_ height ot taoe from the 
begj"nin£. 

,. In oan 1m objectionable bed. i& enoountered thia Olm be lett in 
plaIM. 

5. A more lIIlitOl"lll gracle 01' _terlal 11 available. 

6. rhe haul to the plant will be shoneat at the begiml1ng ot ope-­
aUem. when crther ooat. are uaual17 h1&he;r. I ... DO clh.oh ... � 
in wcrkbc the .c1ge ot beda, .iDoe jo1JltilllC b _U d..,eloped. 

SUJI4.AR! 

1. fhe upw ..... indioate an ample IItratigra],m1o thiokne .. at goocl 
_t .. 1&1 to j.tUy a large 'IuarJ"f. EzplillratiOll.-:r ehOlf that 
a greater tb10D" I at goocl _terlal 1a a'rulable. 

I. fhe pri:Aolpal ohange along tho .trilI:e Yill probab17 be at the 
.acl4l. ... There are but two larg. on... E:tploratiaa wUl utermiDe 
tho 'lhlokne •• and. oharaeter at the _terlAll oauaing the .a4clle •• 

s. I... no r"'011 why the phyaioal quali 'by "t tho rook ahould. not 
iaprO"N with depth. Quarrying .hould. not be more 41tf1Dult. 

,. The plant &boulcl be located OIl the north 111M tar enough ... at of 
the .... t properly liM to -.lee abort hanl _terial an.1lable tor 
the lite of tho plaJrt. rhe quarry fio.. tlhoW.cl be al1gl1t17 abcn'8 
the 1_1 of the top ot the reoehing hopper. 

S. Exploration tlhould be oandueted by bori&olltal die_oi dr111 or 
tvlmel to determine tbe charaeter at .terial aftilable at depth. 
The nature at the _terial 111 tho eaddl.. &bauld be determined 
by di_OIlel dr111 or trenohing. 

6. the quarry ahaulel be worked at right anglMa to the atria. 



!'h. 1IINt pr.w.IJt tn.1RIree iD thla t_ an tho two hillII. m lIUl 

IID4 .. 1n... 11\ 11111. the larg.R ot the __ • U .. 1n .. ..  .t-.d tinnlC11l 

through ... tl.. '. .. I. an4 U. It. higbe.t .. 1nt hall u elnatiCIII .t 1111 

117 the 'II'.G.S. 81natl_ aDd _ of lHO 'II,. the V.B.G.I., '!'he leonl of � 

plda ,CGl ..... d1ng tM. hiU 11 � 1100 ten_ -HDg IL relief .t IIltoG TIl 

ten. JIoabM 1lUl. cH....uM J.Jne We h1llII. tM part. Cit whia are .al:wt 

Upper lID' 1.- "Iinee. li .. 1D . ....... al nerth an4 .CRIth direotiCill iD _ 

1IIOQ U. ". IID4 M. 1'M olnatlonDt 1Jpper ... inee � 1111 t .. t an' I.-.r 

... 1DM uoo. !he .. .... hiU. are TV7 pr laC I.".' bet_.tated.. !lie 

Ilope. abne the l� toot GOD'" are g .. erally .tee, .ilIII. .)Witt 11 rather 

4itfln1--. 011 the •• Reep Ilopee the quartll_ g-rallr t_ tal •• U'" 

aDd the bl ... of rook are all .b .. up _ 10 toet iD 4! . ..t.r. !M •• hiU. 

are oharaot.el'btioaU7 ... w" with bruah IIJld _11 Vel ••• that trca. 411-

___ the 1Ul"tao. appear. to be ratbIIIr � 1Nt GIl do .. 1nIpootlG1l It 11 

tnad that the top ..... lal17 1 . ..... wi� orap and pr __ " hellrtrll. !'h. 

north. northean. aDd •• t part of the town 11 U prtIIDOli_odl7 nat at Rib 

H1l1 11 hlP. fho wiooOIlliD fiOllll th:r'ouCIl a fiat. terrl.o04 iD ,lu .. bull: trca 

the riTOI'. ba gon.rallr baTing a bult of allout 10 teet at tho � ot t_ 

riTOJ'. !hi hill at Jlothnh114 ri ... &beNt 80 teet aboTe, thb plain. tlI:I4oubt04-

17 thl. tlat 11 of glacial oriSin. te it 11 oampoHd 01' bRded graT01. AlII. 

aDd c].q. 

J. daa hae beom put 1n .. t ReIth.chi14 '0 that north at hero tho left1 at 

the wator in tho "ieoonlin RiTW hal 1, . .. ru", about 2:ll tOR with the rllult 

that oonlidoreble land hal beeD tloCl4Alcl. 



!he lOIltJBoen put ot the t_ 18 rather flat and lCllf • •  �t 11.1181" 

to the glao1&l. fttwqh IlGll& the rhv. exeept that nO gravel 18 tCNlloll. here to 

.peak 01. alth01lgh h plau. the .0U 18 quito •• nd:,r. 

It -w-ra that during the gla4ial period whe the •• gnr.l. aDd ..... 

�e d.epodted B1b RUl. ModlIN 11111, and. H&rdwood Hill .x1n.d. ... ialall. 

and. that _.t of the relt of the land _. fioo4ed. WoldmaD la71l thai; he touncl 

ItO wrat101 abon the 1400 toot ooartour. It i. poIdble that the _tor ItftV 

reaohld _ higher 10Yel thall th!1. 

'DlI8CKIl"'!lU QEOLOG'l 

an nll Quar\la1W. Tho Rlb EiU qIJ&1'taitl iii to"lUld in three plan. h the 

�,. IiI tOlWJ the aJ.n lnlllt ot Rill Ull lhlll, .. !d.h utendi l'na tNt qurtor 

Uno ot ... Uc t1t'tota .. n and northwoat . .. 1Ildloat.d 011 the .ontour' .... 

throach .Mti .. niDo. .f.xt.,.. .. wentoa. dght_. e.nd e1£ht. sa4.-. !he 

._ type ot q-na1te h toUllli at tho .roat ot Upper all4 X-er .Glh .. hUl. 

111 HotiCIIUI II and IT. 

�.r1ptb .. thoro are .nw1.1 41.-t1lw1:iTO typoa ot roo� .11 quartnto., 

whhh ..,.1 tcnmd 011 Rib Bill 8lI4 the adjoi:tl1nf: lJPI>W aD( Lawv VOeinM kUla. 

!ho'nO tound. bl grea� IIlnmdaDo. 18 a wh1w to �hh cGIIp1otolf rMll')'I:al.­

U..... ..... •• 13' gnnular rook which "lab1.. granularl'oeil: Rlt. It unal:q 

hal parallel oolor bmdi ezt..,dinj>; through lt o£ piDlc or 1:f'8.7 tbst.. rbi. typo 

ol't;a hal • pink tint aU through. It.1a cIDe 1J:: IQlII 0 .... to illprogtaaticma 

rroa the igneou. roob DIAl' ccmtaetl &:Kl in other pl .. oo. dna to irall coloratlC111. 

Spoo� 11ZT (16610) Coorl a dark br_ �anule.r qwu1:l1te in wh1.h ..... thO 

1l'QD Itain is pre.ent U! greet ammdanoo. The l1M!!U. 18 .ooendary at'tor ro­

oryrtall1u.t1on booaUtlo it till. h the intersti_ bet' .. c the reoryatall1&e4 

�. AUo. it it had undergone th. cl.tamorphi .. .  u1'tlrod by the quarlsitl. 

it lIOUld likely be changed to _gneUte (11%7 (16610) tor Rib Hill 0!1ly). 
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Another type of q-..rtl1t. toaat _ all the hUll b "r'l t� p-abed with 

._hat ot • ngaz'1 tatur.. w. tYPe of qurt&lW b otta ,iDk. 

Bed. � Clbert ... to ew QOrOi. and pa.nll.l with the _lD all"", pl..­

- be t018td. They ar. UDdeabte4q pn.ary oh.rt bed.. Oeo ... lnal17 a ftb 

lw .. o uro •• ot IN" Telll qautl 1& tOllll4 outti:4c _oee tho be441h& ot tblt 

q-rt&1te. SiDe. d1lc •• ot lp� rook ar. toUDd on th, hilla. the pre.tlDo<l 

of Y81n quart, 11 not .IIt'PI'1I�. 

, 

roek 11 rMdtlll and frequently looa Ihear... :rt is tOllnd near 19neOlUl diD. 

and repre ... . 1ther a h1;;hl;r bprttr,M+"'d quartdt. or a -r:r 801d 1� 

nn. g� J"Oek. Anlrl:h .. l*-_CIII. ot th. oOlltan sono portion of'Rib 

IlUl 11 the leOpard epot Nell:. 8 ocmt;u1; roell:. mt dollbt. 

stnt1R'*' 1'hat the Rib RUl quarts1t. ooo .. ,. ... g at 1i1l 11111 fIDIl 1Jpper 

and LoIrer lI(oll1ne. ldl� 11 of' • ..u.-rtary orit;iJa IIn4 of olutle nnd _terbJ .. 

1. read117 pl'cmtd lMollU" of �t tb41nl!:a of' ,..il :\IC''''''''' 1'1'018 bedd1Jl&. 

aOl'II!IIJ. bedding plan ... an4 OIou1oual I'1ppl' -.ric.. The ripple lIIU'li:I an ot both 

I) trlea1 an' u.�al t;rpe. an4 a" about atW tr.oreet to erut U2' 

ie hiP. Specl1 ... '14 ('$In). !U area I beading toun, . ... -.r1IMI - lltilwal 

... n.rlUo type and not rift" nor wind dIIpollt trPe, 1 ••• th. top a.nd bott_ 

.. t be4I 'Wero parallel to the r.Ja1n n�l be4d� plan',I, the tore .. t bode _n 

inelined lO-IO" tram the bod' ablne. The ton.ot bed. 'ftn nicely benl.ecl ott 

ending al>!"1Ipt11 a{':ll1nat the plane of' the nona! becl.d1n!: 011 tho top du. It 

the quutzite ot Rib Hill _. r.ndored nat lying O!I�e .Ylore, th .. crOIS btodd1:a!: 

in most inzteno •• 11.0 tound wwld be '.nol1:GH toward the • and IE. One 0 .... at 

_.tward dilltdng: 01"013 bedding _5 tClllIld. 

:lear tho oenter ot th .. hill and .xtencl.1np; in genaZ"&l E-W tram the"o the 

quart&1t. 11 TlJr:r .. 11 beddecl.. A spl.endid _pIe ot t:b.1n a.lmoat lamlnated 



Mdd.1l'lg oan be ... a� abo\tG 5 ! E and W T S 01' lIB la. At this same ou1Iol'Op 

ripple lII&I"lai an;iI. oroe S Deriding oan be toUll4. the plane 01' the ripple marka anel 

the top anel bolltGIII oet lieu of the orolS lIedd1D&. and tho ooloration banG.. DU'k-

1ng the b.o.ding planee are Fe_t. and oat, be rel1ecl upon to giTe aceuratel;r 

the structure oi' the qwrtnte. From this and abtmdDllt other a1m1lar outerops 

there oan be no doUbt as +'0 the reality of the bedding planee and their authen .. 

t101ty and NUabU1 t1 to pCIiII't� struotw.. 

Prom l1_roua e:aamplee of oro •• bltdcl1ng, all ocaf1matCllJ'1. the noll'th side 

of tho ll1U containe the lowe!' lIeU fUIt1 tho llouth aide tho upper beU. 

An allUde ancl pJ._ '\:&.ble were 1lI!ied :to lIIIIke a topogro.pMe _p of Rib 

Bill aDd 1'.11 CQtorops and padnta ot interest geologicall�weN t1.o. in to lace­

U. and tIl.-tlon point. Q1l tt. lOt to� _Po S1Iloe the "C141Dg i • 

.. rly Tert1cal jn '.:he widea'\: pari; or tho hill. and all (li�ping parallel ant! in 

the same direotiOllo a l!l4Ia� &lCr08e hori=tall;r will g1w a i'ed.rly acourate 

IIIII&� of the tllio!:nen of the quart;#te. at least tOll' 119 m.uoh .. has "on pre­

.erve4 t'!.'om erodan and the effeeta or the intI'Ul1im... It 111 touncl that the 

tuartslte was at leaat aeoo 1'eet th10k originally. 

To t1ncl that thiok 11 formation ot puN qua.r\, sand points tc:mu'Il !!lIIII'1M dope-

__ titiOll.. awe 1n marine deposition a high degree 01' sorting i. attainable. Purtl»:r 

.,matlmtlating trv1dl11lco ot tbe 1!l&..""iU6 orig:1n of tlJ!s lIedi=aent oan be found in the 

perteot pl'1"&l1el bedding plllll.es, typ$ ot ol'ose berl� and also the presellOe 

ot cher\;y baada. 

I't i. poasillle. a� the dip ni' t:le oross bed. /illggeats that deeper _tel' 

lq to the 11 8J1d IE and ehall_;r 01' land area to the S and SW at the time the •• 

• eclimente 'li6re d"posited. This is jUlt a haJard. however • •  iDo. OOHD ou:rrente 

oou14 cause tho crOlle bod. to be depcalted at l!"BDy anglell not parallel to a sh.ore 

l1nI. Il'r8b"lar�ntsl;iona could have tho some emot. 



.l generalh .. nrat:!.grn!lh1c .-t� aar.,.. llb HUl wcy>114 ahOlt' &t the 

.... - tho nOJ"th aiel .. a 1Ih1t. to p'n!c1'" oCll'.r.ely l'IIO!"l'".tallheol quarts!to 1D 

whloh bed� plen .. e.!l1 va .. b_dba« are not 11.-117 '"11 d"t1ne4. TowarQ 

tho I." tho bedding plan .. beo __ b more dbt1Dcrt IlI1d oroa� hedcl.1n! MJIl 

I'1pola maru &Uti. ohert; banda are tound.. rue situilion obh,l:ol, with som," ox­

.epUau 1II1t11 the south .1410 at tho hill h reaohed. wban &/;:abI t!llt 'It=--t &1:00 11 

-- ... l1ft. eoarsoly P'IID111er, real7�alU"" an4 �1lcl1ng plan •• are �1Mt. 

!be a�o cl1atm.tic 1 . ... toe �t10 aiDe. eobraUmt or bedCin, 9J.aJ>q 

ad 01 ... 1.-1 ...... lIMa O&n be tC111D4. 1B .n of the !'Mit, h.o nb OOIU"sely re­

vyatall1 ... it .., � be., uti. twtiwr, -e. ot the �let1.!tot1y bel!d&<! rook 

11 al" highq reary.tall1IM. 

It 11 hlt:hly pGlli1lla and _ VW'j probable tha'l! the attlllllpl: at etrat1&n­

,., in the ab_ JIII.ft.CI'&lII � bo a . ... 11 expla.1netl .. 'bdnt; du to tit" !!tore in­

-. • ..tic ot the 1n1;naiw -s-. along or doeo to t'"o ol!!rl:sri m!U"!':1na of t;,. 

�dto. 

Upper aDIl JAr .. Molin .. hi118 haw a _oh smalle:r .,.. of �id" in 

pluo tha 11111 lfUl. OM lth .. rn;U., of Itr:IJat anti. dip __ :tILde an Up;> .. IIoss.­

B1U 01:1' two _ lANr ,,!nee Blll. !he rook 11 TOI'7 ahile.r to the R!.b Rill 

�dto .. rot;arda rooryetall1aatlll111. "lor �. Iln" oe�&!I1one.l eher\:7 

an4 t1n. gninod. banda or bode. 

In oono1ue1_ ... wilh to rleutlyrdterat. the eJu"rtlOl1 thnt b,,"c�ni': 

plano. aro pre .. nt i:D tM. quartdto Oftr erlondve ar ... of 011'lioro?ping. a.nel. 

the ripplo l!&Tu. oroe. bode with top 1ft. toreoot. an4 � tet �e"'8. e>ertJ' 

bode. &nd the ao-oall04 "eoloraUOD. banel. wve all to'rylld tbl" e.nd s·Sa.1n, 1)01-

leoUTely ancl ind1rtdllall;y. and when tound tog.thv the plano ot on" coinc1docl. 

with th8 plane or all the r .. t. Anyon. lrilhin(; to ohHll: t.':!e ab"". rts.ten6nt_ 

will tind ample proof of thea at the roll<l'lr1ng loca.ti�I'. 



�1II'o. htr roClarU .1' Up aDd a'tr:I.D ob .. �t;1ana or indiTida.J. 

onor .... _ al14ado-plar1o table _p GIl' origiDal field :tIOwhoob. 

The r;enoral atl'uiiuro of 1111 Hill 1. that of a g.lItly naM aynel1llo 

pitehint; ateep17 aouth Iligittly .tel Latmell 6-6� _I' o_�er of ')'J1011:llo, but 

nonal pitoh for a .. to of it. fhe trend of the ridge or ::ull 1. 1:11 genoral pU"al­

hl to tho .tr.wtu,.. ol' t4e hill. file l)'lIOl1ne 18 1:11 1t. nol'll&l poa1tlca with 

tho top beda ·tOlnU".i '.h • •• � the .. �,.,. boU dipping Wl� OIl tho north 

.14 •• 

!he rolid:lcm o! tho .tJ'1Wtllft ot Up.-" -JIll r.- lliodDM hilla to Jl1b 

llill _ot � iU d.t1..I.i.:"q gina. on. ob8onatlem em l1pper )(0.1_ .haIr .. 

• llearly :Hi .vU:e amd. 10 ouVnrd. 41p. 011 I.Qw .. »o.1ntMt II1ll tho �dto 

Jltl'1k8a 1I.1S i .-a4 di,. ilQ S&. U ilh ••• hill. r.pZ'OoGI all � ._ 

t1:lll1"1;1a 0:: th. JUIt 11111 prtd1le. &ncl -\;hi • •  _ th. loon probable. the � ... 

It. ot iiOIi:'- Hill. 11 UkoJ.y �o b. O'f'..t� ill posit:lo;ll �o",u .. of the 0ut­

ward �pe. It klll •• _ probable 1;"" the izrtl'Ull .... ql1l..n, �_ or gJ"IUl1_ 

-..;ma eau" or holpeli to oauao the 1'.141:11& and that LcIIr1.. an' Upper *-1:IIM 

h11la ..... ,;, il;;'thiir torn eft an4 .auad. awq 1'1'_ the JUb IIiU _ •• aD4 rotated 117 

the .1Wdte _sa ilJl;rulift. or .... _glllt04 and rotatett in lin. 

Quart& 8J-era'wo (or grew:l;e) ooovpiea tho d,;,pr.n1,mal spao .. r.presented 

by tho lClliut l�dU in Rib Hill and it &110 ooollPiu 1ibt, u_ between Rib II1ll 

and Upper Ulcl. Lo1nIr AoiOaino,;, hilli. Th. _ prooe . .  oj: 1;he � oaadng up 

along t. trlOGtur40 or jolllil pl.ue and foroing hug. fragMni •• of the quartdte apart 

or ... 1d l&t1llg part w: I;he q\ar1..cito ,.;y "ooOlmt 101" ·"h., three separate hilla. 

!hlJ"dwood S111 to the .... t JU.Y tie into the other end ot llib Rill. Dr. Weidma:4, 

in Bulle1;in 16. "1.,, lugg .. t. t.a. pOltoii:>111ty � _ oro.c,mt;maped told nn1t1nr; 

the .truotur. or �. four hilla. 



!1w quartaiu ot JI1lI .. baiD" Mill! area hal b .... tol ..... in the _ 

et tn.oture. !be -. __ Iwr takea plue laI'g.� 117 I,tt'" IIJld .... J iU 

aloac �. 'lh. tel41ac b b;y 1110 lUaJl8 • .".. ai, ncc-toIl 1B 11ll1.tba 

11. !we un,l ..• t 4nc feU. 1IW'O _ od th ... ft, .. to1IDIl .. tr.,..... ... HI; 

in ,laM. Tho to1 .. we,.. '0 pnUe .. to laJ'4q be prGipOrl)" 0&110( tnc loU. 

aDd tho IIlO ._t .... ahiony throap ott.. &1eg mimlto trao1l_. !he t.1 .... 

tnc u at tho )lU'allol t)'Pt 1r1 til n. d.t __ l. DOl' clh1l«rtl. et the bo4cltnc 

pJ.a.a. .,.. 1Dt ... .ntnc .n. of trae\ .... an JWtlo .. bll Dear the HDtral 

por\;l. of the IJMU-, T� te. t.aN . ... Ilaut .. nu the b.Minl a.t,. 

1u'to thi. dlagr.., an. an tho�t to repro •• Ii .. 10 ot eWip1 .. daul jedata. 

a_tan 1el.a1liGllllhi,. rr- Bul:Let1ll lei ... m .. tha tho �11t. hal .. 

.-n.. �fl'. .orta1a .... are n-' .. 1;herouP17 , .. "..talUM4 .. o1Ihtr •• 

a. Ihan II)- tbe ,rel_o et ohert ba4a aDIl bonclII ot TOry tiDe VdD quanld._. 

It _uld be an 1Dt_It1D& t-.u to tako 1IpOOm.. ot tho qu.rtdto &11 tho 

W&7 uro •• the hill an( _""mt th_ moroaoop1o&l.� tor dato em o-.tatl .. 

.... ryatalll_U ... no. It 11 �t1"'1,. 'Oldble to '0 \hill &l.o. Spoo� 
-r '.1.);"1 'JJj $ E '1 

l1J'1 ("'10) the olIal'aotorlniA1 et 0 -1Ddu7 V_til ot 0J7I't&l q-.rtdu 

rather tbu 0 l'OOryrt&111M4 .... 

no ,..lot1C11l1h1p at the quartut. to the 19D101U rookl in oOlltaot 10 a 

qeoial ,robl. and arJ¥ luggu tlODI :'11"0 ottll"'04 on tho hula ot n.ld "10t1_ 

1h1,. and exM""Dltlon Ihould be tollond up b7 mll"Mo.p1 • ..,..,1nat101l' 0114 

ohaio&1 an&1,.... 111 ordor to prne or dirprcrn t� 

two type. at ocmtaot pbCl_ aro -rth;r ot mrnt1-. ne tint oonlilto 

ot a mlxt_ at q1arla1to and b1Cltlto l.hUt lnolUlllC1D8 In • granite or quart • 

• ytIliu reek" and tho _oM.. quarts 1lII.prOgnat1C11l duo to tho lnfluenco ot the 

lntrur1" rook. fho two are relatecl booau .. both _:I be pre.�t at tho lUll 

1000t1111 and tw plaoe l1.11ultanooudy. Around the slOpel of upper Vo.ln .. Hill 
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aacI. pane fit 11lo H1l1 tlw quarts .r-J,te or granit. oon1:a!na _J'O'IIa 1Delul_ 

.r ",dUll to wh1te, ottOll !aprepatri. J"OImdH tragment. alHI largo bloch or 

qulLl'tlite OIId al.o blotite soh1l1t: .... .w11ng oaagl_ra1... S-i;� the s_ 

.r Jd.D4 rook 11 GIl, halt ailo wi... flw indudOll' aN _1l� nio.ly rOUl!4N 

or _� bite anA �c"" 1»7 1Iho lollltiCill .tt'Mt, o:r tho intruive .p". 

fly, quarta1to tragMntl IP. aJ.n frequently !aprepat" with orthoclaN ro14 ... 

,..,.. SpeoiMD n (MOM). 8pooiMD. ItT (16111� tte (:I6IM). an« 80 (seUI) 

IIhft .�. at ....,.. Q ' .... lIIlllt1te fJhin. �. 'II'1Uopr'" OHllh_ 

fit tMa t;ne ot eCllltMt g5: ... 0T14«1liM of .. d.aila�lOD GIl a � groat ... HalO 

tMn .. 1WdiDar1q """41tq GeIIIt..no. 'rho ..... _. Or the bln1te b"apont. 

11 tittieult to .zplPu. 1.b� v. �_I1'" wit'> tho ,,\IN't'lit .... �to III11l'11ae11 

..... 1M:T nprelGZrt .z> 01 ... .. Mate .. rook DOV tz.. b .... OJ' � 01 the quartl1te. 

!h. other fona of _taJIarPhUa 11 .haIm OJ a rociciUb. tao gra.1D • .s. --u.. 

IGhlno.. root. hiP17 qun .... 1Ih1ch!liP' be 011. of two th1I2sl. rhll reek 

Jd,;ht l'e,"HiIt .. th0l'01I&hl7 lJIpr.pa1lo4 C[QIPt. ocmta1DiJIg JmGh material .t le­

.... � or it aight .. ,uoat an 19DM1l& roelI: hichl1 quart_ boUUM of 

.�1_ at 'he quart. tra the .-rtl1to alOllg the ClOIIt .. t. 8li_ of 

.pees-a .. (14116). III (HIM). ad 81 (MOM) would. help te 4r..onaino 1Ihe 

exut Datv. of t:h1. al�1oBo 

ceataot . .... atatc4 �or •• the �to hAIl peouUAI' 4n.loJ;lllllM1t. in the 

n.w� ot 1111 anti. ... 1acc hiU.. leu tho oentor of scotiOD Ul thoro 1 . .. 

qmzo,.,. ter r0&4 _t,r1a1111h1PG thor, 1. 0xp0004 a aoarllOly eryatallb&e pha.o ot 

tho granit_lI)'IIIl1te. 'fbi. rook 11 peCiullar in 1t, C!lele. ro.e:mblanCie to the 

,yait' tOllll4 in the vlo1n1t7 plu l.arg. &loba of que.r1a. Spees.- &6 (11031) 

.MIr. thi.. 1ihen 1'1ut _oun1Ier'" it wu thovgh'lo llI.j�geat1vo or ..... 1:III11at1011. 

of tlw Rlb Hill qlarlll1ta 1Ih1oh lilt jut to the north" Thi •• hOlfever. oamwt 

b, proT" III1d •• _ oomnbat dCltlbttul .... a ,Udl .... deT'llopmant __ round /f.u.to 

r_." trom tlw quartdt •• 

On the DClrth .id. ot .Rib Hill 1%1 .ocrt1on Ii (.ce nadia not .. 10'1' E.C.L 
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10-. .. tT) tIl,_ 11 a d1lrle o£ the .,..ut. m&gJa wh1011 .uta throug.'"t the qu2.l'ts­

i" outtiD& the b"""bg ,lue. and trunoat1ng the .tru.mu-. of the :j1llU"t&1ta. 

!hb 41b _t.rial 11 nry qu&nSON and in plaoes oould :;:tOt b" tol6 h'om tile 

quartsi" _opt by the ooloratillll. III othor pla ... th." 18 11 d1at�t lbe of 

ollilltan and tho d1ke _"rial 18 _h lIIorO t01 .. ,..1I1110.. It ae_ that thoro 

haa beal! tiro proo ..... operating hore. ODe ia that or dUe"t intrwrl., with 

utual .hpl. ... _t of 11M q"lJlU'taiw, �'le othea- 11 t.:1Alt o£ irlpregnatiOll wh_ 

it 11 !mprobable that th. quanl1" haa heel! dhplao.&., It 1a b1p�olb�. h.­

""1'. to "11 whiGh qouh 18 of _�10 or1g1Jt IlJld whillh 11 elutie. 

'pee!meul ItII (HAl) and 2M (163110) IIhft emr ..... '�t. IlJld "peci.lD= llJ8 ($OOU) 

Ih.-. tito diU _torlal. 

It 10 d.arly ... that the jeint e� of the qu&rt&ito do nat e:cteDd 

ure .. the dU.. It 11 0T1�, h"._!', that at I.e.r; part of the joint. de­

,"loped prio!' to the 1ntl'Ulll. beoa_ the latt.r toUIJWS 8C11lO o£ the former. 

!he rwnW .-rtl1te opoQ (MttlOA .,..iJIela di.ool.,.' bnoclatod qurtsite 

01" the 'II'ho� rook.., be illpJ'OgD&te4 with 0C"ta1.n port1cao r .. l11tant to iJqII'ec­

Dati .. 

lIap.tlo Roek. Oeftl"J'1Ds jun .outh of I1b lH.11 IIIlIl \o1mde4 = the north 

by the Itee, ri •• to the eren 11 a penl1ar tor-u.t1aa whioh 1Mt3 be a .ediMJrt 

or 1111 igDooua rook. It U 11 19DeOllll. 1t probably h.U, in nth tho s;renit .. 

granito _ga. but U 1t provu to b. 10d1Jacl�, thon it ap�e.rJ& to overlie 

tho qurtait.. !hh r_tlaa ... -P?� ohietly an tho strfm(;i;h at ,, __ 14_ 

11114 -cnotio tranr... Tho north lide of tho fOrmat1on .. 0lIII to be JIIOJ'O dlt'1.n1" 

than tho .outh d4.. It 11 '1'017 etr,ildng hOW' the cllIltnot I.pPftrs tt· felle .. the 

oOllltoun ot Rib Hill. The i"onat1cm .xtenu 1n an 8a(,t-..t directian tr= the 

eaat l1no at .�iaa 11 to at 1.&11: as tsr _ort a" the .,."t range lin.. The 

louth boundar7 .... to b. 1nd1at1llot and can only ". "p�roximately located with 
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thto cU.p n .. "'" 

fbi fIN'a�1IIII lJ II fin, ga11UI' piU roolt with .. .  Qlllllbat .. rtoas.e � ..... 

rt u too .f:blIt Vt.1DH trw a.ttlJ"lJl1:1a�icm. It C<IIItd.n. ... ...• i 41 •• 

lea_ 01. ;lark (lo:lo.rH stH1alwldoh 11 prli4'tioal17 I&U �lt;.. L&r'P 

,uo.. ot th4I a.rk _wrial '1'111 adlItro to .. �-'1e lC:!IU". 1IlaU. lI}ao� 

.,. <I'lU) en! TS) (S6ll") aha. the 1n!O pi;wI •• at till. rook. ,. lMUJ) � 

the I2&plttit. IlIkU" ¢rw'In Nt into 1<llllS_ -..4 1t (J&U4) � thea __ .. 

roan .... .. ,... 1[4HIJ,", 'f It of si--T 'lIN al.� t'tuId ... _p. __ 1.'1:1'"1: I'OIk 

wMoh might "pz,."._1< & rt'ol<: b�<m �., qu_1:a!w .... d. tb<t _t;> •• UM .... k. 

l't U mainly 1\ pink shaou-tCi. r'Y-:li:: cClll'hj,)� .,. ... blot . ..... d. 1'�. f4 qU&l'l:d.iwt 

.4 blClCl: IH::h1at. I:u ,,_ t:!>aa. art .�ta, i:h1 . .... 11: 1IOUld b. oall" • 

• -cl.om4ll'&t..o U tb. ... " WeN! ercaiaa .... '·t.T tn. UDIU .... (q'lW'td.t.) 1IU 1&111. 

t-. .. lat.r ton .. ;ti.m 6Ipoait.ed c.n "\;111.. -=t.. wvu14 o.td.Il ,.bbl .. � til. 

�11q. :l0IIW l.t w.. ;.. abM.red aDd � ..... a. i:h. qlIIN'tllt. .... 

the r.glCllll t. haw b .... thaD sud!!. .. Took .. thi • ..-t." � Itl' pd,. wwU 

be tormild. 

... 1""' .... t.el � tho �lM �lr: h .t 19;MoUl orS.&U .. tbat 

._ 1'1"rOU. t.J'l1IIlU_.... !nt",,_ by tho _pa lUl4 h�. e- an "T 

prlary nOllJ &nd l*I"tiaU1 dllaol..- r..a. IWW ... the blaelt �lte 1l1li. .... 

_ that t"" h.., be. ", '"'1f1 pMUliar dittvatiatlca lilt tho -.:- at -tho .­

t:ut "'Wltnt; t"t. nagnlt11t;l:Ie ot till t'OrnllL't1au. to bit !ol'llltli hi th. •• 1_. !he 

Fum .. 01 relll.U"'l1 quite eo f ... � of irw £�'rMil1011 1JI thII dolnlV 

..niClh OCInot be aocO;t'lte4 tOT b;r trr"-,fJ,lOrtatiOl1 !d4 1JI tho tbeor)' that a to� 

U= her • .wlar to an 1TOn tor-at1an may 1:.&\'11 b.eD 1n\U'Iah4 1114 torn .paJ"I: 

1r,y thl ls;:n.ou, J"OOk. m. teat that the awt:u.fU 1;10 � 01' t.h1. tonat1C11l 111 

tndlrt1:DcJ1; _y be &s .... 11 9xpldn .. c1 1;11 <r.l .. -;m..""7 &1 th .. other. It: •.. 4imIm't .. 

111 1. probably dipping doan 'IIIlclel' the igJl'lOUll roaka to the .0IICh and th.nton 
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.apeti .. you14 Ib .. a end1l&! l.elllClillc ot 1lItatiV. U 19DeOUI. �r. 

u4 the,.... rca 11 _rely that ot .cmten. thai one wnld e:q • Iii • p-ade1;ica 

....,... 

.A:Dether thiq that tavcr. the ign_. orig1:c ot 1.hll roek 11 the ralaUca 

t. ill BIll. Althoach l71lIC Sn general parallel ilo t1ll1 trllld of thII ldll. it 

... an tell .. the beddS:q. lnIt 1_ to tell .. iIho 14mt-. &I a . ... '_t 

weald aft. !be poedbIl1t7 ot uq 1.J'CII tormatlca bo1Dg preun here 11 YW"f 

�l. althnP thlt poe sibil1", .uut M el1Jd.utM. 
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