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" Th.e appeal of brief'. vind, and p.erhap:s poetical 

. expression has led boiih pnlpular and i;.eehmù.cal wri. iiers 

iio, 8.li1lÎlIlIaiie "the la.ndse:ape by iihe sltilful use of me"taphor. 

The Se-ine- Rive-r :i.n France was once refer·red "ta- by Davis 

(190!9, p.5S8) as 'am able-bodie-d rive-r. a river o,f rOJ-

bus"t habiii of life':." p. 576 

" ...... iihere is a general unawareness of our ignOir8.lllce 

af some geomorphic ptrC!JIcesses and iihe p>lighii is largely 

the resul"t (!J>f meiiaph.or in our ge-ologie 1;haughiis and 

expreSisioms." p. 577 
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CHAPTER r 

INTRODUCTION 

1.1 Objec~ives. 

The correla~ioB be~weeD ~e a1~itude of an erosiona1 

~opography and the UDderlying bedrock·is much assumed and 
has beeu. lit~le ~es~ed. Geom.orpho:togists generally.agree 

~a~ bedrock geology has am influence om ~opograpby; however, 

a survey of the literature reveals tha.~ ~e iDterconnec~ion 

is ~ought of as "cœmplextt , 8.Dd ~ha~ commemts on the rela­

~ionship are usua.l~ couched in· vague termsofrela~ive ero­

dibili.~y. 

If we defiDe a topography as an iDfiDite population 

of a1-ti~udes, then. it is po.ssi.ble ~o o,b~a.in semples fC)r 

li'thol.ogically urrlforDli areas and tG s~udy' ~he ,.rel~tionship. 
Prim.ri~ then, this' thesis is am at~empt ~o describe a ~opo­

graphy in ~erms of frequency distr:ibu~ians of· altitude based 

on litho1ogy. 

The fo11owing are'de~ailed objectivesl 

a.)- The qua.mtif'i.ca.~ioIII of the litholo,gy-altitude rela­

~ionship of a. topography, by f'requency distribution 

ana.lysis of altitude; 

b)- A~~empt a~ ~e derivation of an Grder of relative 

erodibili.-&y (rela"tive suscep~:ibil:i:ty ~o wearing away) 
for ~he rock units within the study area.; 

c}- CODl8idera~ion Olf the overall tOlpographie sys~em. 

M()is~ ~opogra.phic analyses are con.trol1ed c;txper~en~s 

wi~ lJl.8J!IIY landform param.e~ers ei~her held or a.ssumed constant 

and ~he variabil'i.ty of ODe or few parame~ers observed. SiulÎ­

lar1y, ~his stu~ is such a.n experi~ent, by adoption of a 

model which ha.s li~holo,gy as an. indepenCtent variable and 
~(j)lp();graphic a.l~i~ude a direc~ly dependen~ va.riable. 

--.. ----_______ 4'~-.----------------------. __ .. _ ~ _____ ._ . 
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Quanü:tati'ge coJllS;i.cleratioDS o~ liLtiJ.G>logy re1aU ... e ~ 
1iIi.ndt'Olmn· and ;its develo.pment are not. J!WDIerous :iD 'the 1:itera.­

tue, wh:il.e qualf:tati. ... e 'WÎ.E!:'w.s are abundant. A s:am:p:ling is: 
pre s eu.'ted. a 

De la N8eaad de Marge~ (1888.. p.. 24), ia 1;4ei.r book 

"Lea;:BolnDes. clu Terraiiu·", ~sai:cIer- bo~ topographJl' and slCJ;pe 
developmentdependent on. ro. type. 

Gil.b~t (1877)" iD.< hi.&; e:ele.'brated Hem:y MountaiiDs re­
port, speaks o:t' a "law o1r svuc:tll%e:" .. 

p. 108: "Insof.ar as the la ... of struc::ture.. controls 
scu.lpt~e" hard masses stand. as eminences 
and soft are car~diD.v.a1l~s." 

William MOlrris Davis:' believ.ed li thology . and structure 
less important ~ erosio.n. He writes (Dav:is~ 1884); 

p. 428; . "The relations o.:t a'J1lWDb~r oi .·geographic 
. '-forms mày beexhibited.by me ans of. a ~:t!'s.~­
if.ic~tion. ba;sed ·:tirs.,~. oD,iih.e· pecUl.1ar~t1es. 
of .. a-truc:ttire .. Uid . sèêond OD:. the' amount· of 
eroai:.Om 'that iihe;y have.suffered. n 

" •• ~.o:t grea1;er·g~o~o~~ca.l.iDiJ!O.rtance ~an 
these early" and .c~yu.ctioDal~~ter­
:iiSties;;. . are the a:te.1'!; dé·s~uC:ti:oD.l..oJiea, 
de.1ie:J'Diinecl. bl: erosion,: i.ÎlasmuCh &a1iliey·. 
c.oçrehend"the:1iopograp~~f.OZDl that.w.e 
~Wt.lly obser.v.e,. n 

rallis üea.t.li.se om'th. T.ri.ass:i.c geor08T: of' COBll8c'ticut. 
, ..' " 

Dans- (189'7) ',' ob:servesa H •.••• a comple.te. ~ack 01" sympathy bet-

wëe~ st~~ture 'and fo~.n 

peunemQD .. (1938). iDdi.sc.us-si.ng oyeli.:: and nOD-cycl:iLc 

ero sion. wri:t~s a 
p •. 921, 

1 

"Theo:ry "0.1114 inclii.ca'te. that the ra~e: of 
e~oD.wi.tJao,ut .Ueys ahould vary- ri-th 
1ib.e. harcJnoss ~'-r~8Dd the rid-th of out­
Crop, . the, l~~'terb.g·ctete~"d. by'1;hick­
ne'S&; cd> a:tra't. and.di:P .•. ·ben a. casual. Olt-­
a.aiinationof·.' the ÀJ!palaC;b:i u.:r.ï.dgea 1s 
SDffi"è.iolit 'toind.i;êa'têihat such correla­
tiOns . of" al ti.:f;.W1eri th ·stn,ctur.e.. exis't." 

1 
'., . 
1 
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On ~e same page he: commenta fUrihera 
"neD'. 8DL equal amo-un"t o:f exac~ s,-tu~ shall ha .... 
'be:en g.ven to co~rttla"tiDC eaQh hei:.g)1t wi,th iihe 
character,o'L ro:clt and 'the hreadiih, of'ou'tcrop, 
'Uletime riil have c9m~ to. ctecide how!muV- ' 
le-.els 'must be a8.sumed •• "' , 

Ashley (1935), in lI'imBSy-lLYaal.a. que:s."tions multiple pene-
. ' 

plaim cri,"te-r.i:a anclemphasiz~s "the effects anàl im~rianee of 
sUuc:ture and dif'".f,erential erosion inproducing " ..... appa­

rœn~ s1llDlDit accCJ\rdanc:es •••• " 

Cole. (1935;1937). wr:i t.es oa. rG".Ck z:eai.&;1;ance ami s-&ruct-. \. . , 

ural~ODl.i;ro;l 0:6' ero:s3;on snrt"ac:es :in. e:as;tern and sQuthern Ohio 

and .adjac,en"t Pennsylv.:mia aD.a West Vi%ginia. Ha coDs]:de:n 
(CO>l.e, lJ935),' thata 

p.1049: "The:, surface confi:g~,ation •••• :fs gov~rned 
iy' v&.rl'iug reais.~a.n,c:e and a'tti.'tude o~ , 
stzat.a 1rh:ii.èh ha~ ,hen<tiif:t.,renti&ll1y", 
s:èulptù:.=ed dU1Wla: ~o'u- qc.i-e~ " 0.1- eroBion. " 

" " . - " . .' '\ \' 

Thompacm (1941).,. p:.ro'ri:des a d~~ed anaiYB1s\ rd the 

~e1ati'oÏl of. topog~phY' to,~GCk~ ~r }!aris of V~:iiD:i.a. 
. '. . '.- ~ '- '. l ,. . ~ . 

p •.. 529: "",The, nwn)e:r of, sWllJBi·:t.s per UDlÏ t area 04' 
·;,.o,~P'p~-i1J\ 8Dottherindic:ato~ o-r ,relative 

r~~"faIIce~. thi. :eo:rma~oDs.;. _ DOt.ing 
t~e é.Y."é:r ... ge al ü:t.u4l-e0:e' tb sWDllli.t •. and 
the.n-'ber' o:R"sUllllli±.ts pe-:r UDit, areao1 ' 
oU1;crpp 'o~éaCh.foZlll.tio~ oaemight 
arri'A a" a fa:iirly acc=uate' sca;le otre­
la"tiTe riaiRaace o1'thè'variolls ~G:cb. ft 

Thompson, hl:i.e:Ted stroagly iD "th4iimpoi"t'anc'e of' bedroCk. 
and sotirue1;ure as p~iog,r .. phi.c: controa&;J 

, If. 537- '"I:t seema, sup_fll~C),U8 to constder &Il: up-
539: land or summit :t»eaepla:iin if the ..-arious 

al ti ",udes of 'the:' ri.ic1!gas. eau o:thè:~e be 
saiâisf'âctori17eX]!lained •. TJlefollOlWing 
:ffac:1iOrs are 1iel.ie'Ved 'tio aCC4iUD~ IlUffi­
c:imtly :for 1;b.e, Tari oua; ,al titt.ldesof the' 
ridgesa '(l)diUeJ:ënt rockfo,ZJQâ.t~n8, , 

,(2) stzuœture~(3) 'ricfth .-r..' ou'tÙ8JP of' 
ria~e-mak.~8. {4l al'ti,:tud!e. of anticlinal 
folds;. anet, (S>' nea.mle:s." to. m&im' s't:nams:. ", 

mack. {1960 >., proDloting, the conc:ep"l ~dJnlami\c equilib­
rium in hum:ii.d 'tempe:nat~ laml8~ape evolu'tionl,presenù a View 

, 
.1 
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whieb. has found acceptance .by m~ moderm g,eollUllrpholog:i.stsl 
p. 85: " ••• ~forms ,and procesaes are in. ste-.aq s'tate ot 

balana &ncl'L mq ba: consicter~d as tiurel: i,ndepent1ent .. 
Dif~erenc.es: and characteririi-cs., Olt' fôr.m .z.e tliere";' 
fore explainaMe?m terms o1l' spatial .rè'la-tioB& "in. 
whic:h. g~o];ogie: patte:r:ns ar~ the primary co:nsi.aer-
a t:ii.oB ..... ft .. . . 

If- 91: "D.i::t:terenceso in :frorm from one are,a 1;0 another, 
iilicluding the: re:lie~, formof 'the stre'aDI profile, 
valley e:ros;s,..aections, width offloocllplaim, shape 
ot hill wps and other form elememlis are eçla:l;n­
able in ürma:; of ditterenc:e:s; iD. the harGdt. &.nd 
themamun~ ia wh:idl ~ t keaks;~p _ta, differen:."t 
comPlneDIts as ;f.~ is hamlled on' 'the alopes 8Dd :in 
thes~neamŒ." . 

B:r.etz (1962) _. and HO.Imes: (1964), find little CŒrre1~'tion . '., .~ .... 
bet1f'e:en litholoa;y and 'topograPbr. ~. c:ii,'te: example:s' :R~om the 

, . . . . " , 

Mi.&ao~. Ozarks &md ~eS>1;erD.::No.Jrtih: Caro;lina 3respec"ti:~ly,. 
r:eje~t ciymam;cr.\~.q~ililh,rii.um. and _rite insnpport ofth~. 

. :a.--' 0- • • • 

Da~aïan s;,-s'iem~' Hœlmes o:hlœ.rve$J . 
p. 440 • .'1tAc.res ou>tc:rop ueas o:ft we:a.lt; ro:ek, valley f100rs 

up to liaIf:' a mile acroBsin wüth have" bven de­
Te:Iç.ed; whelmas across' 'the ia.1iervening r~Sd.:stant 
zones; the:' ~llayflOlOrs are narrow o~o't_ly 
channel"ridth through dis:tmw:es up 1;0 2 miles ••• 
• •..• Thes-e rel!a.tionships incüiea.'tecons:ii.aerable: c1.li1:t-
ere.:'.-$ in œcŒ· reRs'tance'h weather:iD:g; aaid . 
erosion •••• bu.'t the mos.t sigDli'tican"b, fac'tis' 'thAt. 
EŒC:ep't ·:to.r.' -th~ee caonsilf.cuoua; moDac1nocks, .'the: ' •. 
uplandss 'ara aIl bui; comple~ly deyo:ii.cl o,L a.uT re­
ex;gnizabt1e 'tOipèlg;eaplû.c: esp~eaà:iion 01 these ob~­
ous differeuces in' rock resia~BDce." . 

Howard (1:965), pre:s:en'ts a reüe1f' of.' current concepts . ". ". . , . . 
o.f geamorphologicai s~iems. ami noies -~all3f"the impoz't-

ane:e of li.tholo.g;iic: e:cmsjjdjera'tiions 1 

p. 3041 "Among hth histori.ca.l and equiilibr:iium schQ.O;~s; 
th~re lJas 1ieen a wi.aeapra-ad teJ;ul'eœc:y to cronsi­
Ger: '"th~ ef~ŒC"s of.' s.'~:rati~a:l~ &ad . .vuc'ture 
upon ludforms 'to lie seconcl&r.7 and egell 'tempo­
rar;y :tiJdllDeDc:e •••• more.' reasona.le is 'the e%:­
pec'tati!.cm·'tha't an Y&riations: GIf' s~ra'ticraPPY 
and s::b1œ1;lU!e~ nU :t:iin4! coatin1lO;US> espI:és:1d.oI1 

. iihroug)J;.fo4'ID and pr.o;ce;ss variations in the 
landS3eape .. " 

- -- --- --------.1 -----.-.--------~----.• ----
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.!gain, he .. ri wS3a 
p •. 305: "Str..,tigraph7 ands~e:tu:Ee act passively upoa 

, land:torms, ûel!ting, :ii.Dnuence ~ugh. COD-
, s'tltaintB; upou' th~ SNStea and, ia the' case, o~ 
a,.tratigraplQr. a8: ,a SDurdof mas:s for ~e ays­
tàlJ.; lB. alleas'merœ If.tho;l:ol'Y anel structure 
are of conS5tan't compO:S3. tion or onlT slowly 

, varying' :iin, '-the vert:ii.c:all. tiree:'ÜOn. a' complete 
adjus;tmeDit. bert_een laDd.:fOlrmsi and geo.logy iB; to 
)Je expec:t.ed, andsueh a case:iis indieat.ed b1;y 
the .. œIl', de:f:iinedi, crorrelaUoa beween stream 
à,md slop~ pa,rameiie:a::so anef. the: parental mauna], 
im a:ite-as of siteep reg.i.onal dipor .l!octalL1y 
homo;g~ne:ous liitholog,.-. ft 

Quan"t3i.tati..e riud3.e:& of the,' rela'ti.onslüLp d la.mUOl:a::JDi 

e1emen..'1is: to li:tho:J.~ and stEUC-ture ,are tew :iD. nUllllJe:E' .. 

'B'~au: (1922)" Strahl~(1.950~~ Mel ton· (1957)' and Back 

and .Go:Oldllett (1960); have c:ommen."te:d on ~le.:w--ai.de aJ.Olpe' 

d'ev:elopment m areas of' cJ.lji~r~t: li"tholœgy-. S1itahlér finclEs 

noc,œrre:la"ti.on:: 

p., 8061 "Be:e:ause the: ~ .. œ areas of sim:ilar rock dli.rfer 
signit$cantly' fn Sllope ... hereas tW& of the 
unJ.:ike ar:eas do:no~tiffe·r s;ignif.îcant1y im 
slo,pe" we may conclu_ that some ;f'actor' (,,'r 
:tacto%s:J Cll'ther than. be:drœck hasi a, e:omtn11$ng 
i~lnen:c;eon sJlCilt~,è~di:t:teJ:en:ces,. ~, •• A. ps-à'ble 
eq.laœa.t:ii.on :!o~a lack of'àDwstrq betllrGek 
infl::uencœ m:a;y' he: the dee.p weathering. of bed­
:lrO,de :iin 1;hiis;'re.gion. ft 

Me:-:t.ton o.btains a d:efï:Œite co Jtrela"5:iion a 
p. 3:7: "The: '9a111eY"-sicile slop&': a.f clrainap basins Tary: 

wi 'Ul : l~t.hC]iloU. be:ing S:tee:pe&;ü on àha~~ and 
perhaps.: l1Dle.s,'tOl1e, a:iid geDi:Ueri OD scMs~ and 
ac:id vo1can:iie: l:itho.10lgi:es. n 

Hack andGoœd~a~~ fiitted mathemat~caiaqua~iGOs to the 

potiles; of' sœopas,uncleltl&i.Dl by speei:tic: rock ~y,pes., 

WClPlmaa:-. (1955), Ra.ck (1,957):" Mill, • .r (1,953J 1958) ami 

Belyand 01ms,1ie:ad (1963). ha". discusa-ed s1ire'am ,gradient, 

draiDage, pa.~:tern' andJ densi.'Qr". and drainag. basin shape in 

rtùaticm to li thol,ogy. Brush (1961), has e:ons3i.ae:red in de1iai1 

'the lQ'draul:ii.c: g,eome:~ o~ siiJdeen: s:elecwd Rre·ams in C&n­

ira!. Pennql'9aD.Ïa, ;.: he re:t.ates s1ireamchanne1 param.e1iers 

/ 
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to li:thology and obserTes 'tba-t~ 

P.. 1451 "The type:, of beëlro:ck: UlIderlyiing "the chaDllels 
iacluded,jja 'thïs. s:tuq appears: 'to· affect both 
ch&1Ulel s~Gpe ancl. partic.·le,size. Por'" gi.'Yell 
le.il'gth, o~ st~am. ,a stream! eb-8~nel. unc1erllain 
l!Iy sancl!$'toDe. iencls 'to;· have a s'teepez' slope 
and lar~r &ed,materialthanebannels unier­
lai_ lJy 'shale or l:iimeswne. 1Ieaœ:e, a srtr..am 
whii.cbt h8 &ds m s:aud8:tèlie ana. ends iJli. Ume- ' 
s'hae, iends: to hs:ve' a more rap:iCl Glecrease 
:tin 'dOJpe and! par'ti.cl~ size ,th&IID a 'stream he&d­
iue :iiD ,1:iiJli~stone: ami, m:uitiing :iiD. flandsione .. " 

tiller (UJ6l):;/ samp.1.ecl. au,1.nteaim small stream&; cillraiin~ 
ingS>iDgle rock' types: im the hi. S'aDgre de Cristo I!oun:~aia.. 

:iiB. New: Mexico> and t:o~ thata 

p~ P2l. 

"The agroximatë.ly. 'WlUOlrDl! conc:en..'trati01ll of 
S011lu-teili iD~waters draiDin&:.s=iD.gl. ro~ vpe 
iJtdlica'te a s'teady-date rela't:icni :tor 'w.ea'lher­
i:ag mee:haDfams •••.• " ' 

" ....... it se,ems very \UI:tlikely 'tha1; erGision surfa-
ces, cari be preserTeci wi8.l terecl for mil110ns: 
o-g ~eUa-,. .••• 1;he· cunea:., ••.• :i4tc1::ii.ca1;.~ ,that 1: 
mi.lDiLoa_parsot: weathering a1; 10.00.0 fee1; 
CGUlct., c:ause 's;àudS'toue 'ter,:.aiins 'to be lLowered 
48'f •• t, graB!iite ter.ra.iD& ~ Il :tee"', ana. 
meta-qlla.rtzi W teliTains ~ 3 fe:e't.' Thua. 501u­
ticae, .. ea~er:iiDg:. alLone '.W'Oul,a consitler,aJà,ly, 
lO.:l%' any sUrf'ace and iD. li:thGJ;Log:ically- COD­
tra'S1;iDg ~s ,woulcil lFo:G;~ce zuaed re·l.ie-f: 
ldtliiin a 'f.ew m3i.l.H.oJl,. yea.rs ... " ,'. 

Plint (1963). s.~:ed the rel.ati.oD of al tii.:t.ucle and 

s'lream . pa'lteml 1;'0' li:thology, iD. Ccamœc;'ti,cu't, thraugh toJpo­

graphie: map an~lyS;:iiŒ.L:fim:iti;ng Ms coDJsideratiGD8 '-ta crya'ta.1-
.... . ,J'-: '. 

l:iiDJe rocJœ:,; he ob tains freque .. diatributiionll; ~, al 'ti.'luc1es 

:trom grid~point sarrqlHing, ana c:a.lculates: It-ample p;&rameters. 
He cODclud.~tha't. ' 

p~ 690. " ...... a:g~eemeDt, hetweeDl l:i.tholol§' and &1"i­
tu.. :i.8; &004. Roclls that,.' hcauae Olf: thei.r 
m;iiiie.nl CCJD.:ieni;,. could ~'expc't.ed 'to re­
sdla't erosiiGai effectii.-.e:17. uncter l;f.ea.re as 

.1 

o1t relatii.~~, high alti,tua.: ~r~cks that 
aze ri. :in eroda'ble lDIIiDerala; unclerlie hw.., 
er a~e'as •. n· ". \ 

"Tbis: rela,'tioDshii.p bene:e. altitude and 
'lit.ltciJlogy ..... Ile'ems: compatible w\iith 'the 
ccvœcrept. s.et, :eortli • Had: (1,960) ••.•.• ft 

c' '. • 

';.ï-
_____ . _____ . ____ . ______ ._J 
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V.C. Miller and C.F. Miller (1961) note from wide 

experience in the field of photogeologic analysis: 

p. 81: "Dif:re.rel'll.ti.al erosion is CCillnsidered the firs.t 
key to bedrock iden~ification, aod imterpreta­
tiOll'll on aerial pho;t.ographs. In au.v area sub­
jected to 1FGI.OOlged erosion (p1ri.ncipallly by 
rumming water)~ resist.ant rocks may be expected 
at or wear the surfaçe of higher topography~ 
v.i:th less resistant rncks in lower topographic 
]lOsi t:icil'l!l!S (i • e • ~ sands.tClllne ridges and shale 
val1eys)." 

"In relatively fe ... instances such a tO]1'Ographic 
-lithologic correlation does DQ;t o-ccur." 

~.3 L®cat.ion of the area of study. 

The Gas.pé is si.tuated :fum the Provi.Jmce of Quebec (f:i.g. 

l~ p. 8). If. i.s· the peDinls.ular 1a.:ndmlass thaf. extends east of 

the Mat.apedia Rive~ into the Gulf of St. Lawrence, being 

bOlunded on the J!hC);rth boy the St .• Law.rence River and QIn the south 

by Chaleur Bay. 

This study. :is coDf'ined to> the westernhalf of' Gaspé"~ -. ;. 

the top:o;graphic regi.o·llD. between the Matap.edia and. the Cascapedia 

R:ii.ve·rs. The area i.s approximate1y bCJlWllded by latitudes 48°00' 

to 490>15' NC!JIrth and longitudes' 66°00' to 670'30' East. 

1.4 CO·DlsideratiollJS' in, the cho.ice of area. 

The Gaqé was chosen for this study because i t is 

be-lieve-d to be a gCiJlod example (]!I!robably -the besi; example in 

Canada) of topography which has evolved under the dominant 

influence of fluvial ]F'0cesses alone. 

P:rrobably the reg:Ï.aD. was completely covered by glaciers, 

during the WïSCOl!llsin maxima (McGerrig,le ~ 1952):. bui; i t ia: 

thCilluglrt i;hat the moul!lI:tains fo.rming a hi.gh Da;rthern rim.1 kept 

erosiol!!. by the Labradc:,r ice sheet.s to a negligable minimum. 

in -the :Lnterior .. 

l _ The height Cillf the l!lIorthern mountains ranges up to 
416.0 :ft above sea level for Mon-i Jaques Cartier in 
the Tabletop b1Q;ck and is commonly 3000-3700 ft. in 
the Shickshocks. 

1 
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There is a variety of geolo'gic un:its presen-t in the 

Gas]lé"'~ wi -th good areal cOJn-timuity of ou-tcrops. The struc-tural 

trend is' strikingly regular. 

Finally~ over Most of Canada, the bes~ available -topo­

graphic maIl' coverage is at the scale of 1: 50,000 wit,h 50 f-t 

co~tour in-terval. For maps of this series~ depeuding on the 

'method of plotting and the type of ground-control available 

a t -the time of the survey, al ti tudes depicted by con:tours 

can üf:R'er' frOID! the- re]jl5resen-ted absolu-te values~ by as much 

as one half to tWQJ times the comrtour interval (personal com­

munication, A .. C .. f.ut-tle2 , 1965-) .. The grea-ter the amount of 

relief' o,f an area, the less. would be the ef'fec-t of accrued 

maJlmlÎmg errors. With local relief of mo,re than l~OOO' ft 

found commonly ~ the Gaspé is. a good choice for -the typ.-e of 

mlapp~ing available. 

1.5 Fieldwork and ackmowledgements. 

The- ]llX"oblems discussed in fuis thesis are mainly 

theoretical, and the ma:in: starting ]l'Oint is' from map analysis. 

Sometimes ~ such studie-s can he· somewhat unrealis.tic if BO-t 

comp,lemen-ted by field o,bservatioDs. The writer was able to 

vi.si t the Gaspé twice: f'o·r three months duri.ng the summer of 

1965~ as assistant party-chief of a Quebec Department of Natu­

raI Resources geolo;gical fie·ld crew" mapping the ..-es·tern CGlII­

tact aJilld meta.m()rphic zone of the Table'itop granite in-trusi ve; 

and also for a brief but conce-ntrated two-we-ek recQ,nnaissance 

:field trip, in the Fall. of 1964. 

l would lïke to thank the Province of Quebec Depart­

men.t of Natural ResGurces, for sup]j!.'ClI1rting this' work., through 

the gramting of 1;wo pœst-graduate scholarships. 

Also, s:ii.llIcere· th8J!llks are conveyed 1;0 Dr. J. Beland, 

of the Universi 'té de: Mon.treal, who dis.cussed 8.JiIld plinted out 

2 - Chief' Topographic:al El!Iig·illlleer. Canadian TopQ;graphical 
Survey, Departmerilt of Mines and Technical Surveys, 
ottawa. 

./ 
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several p:roblems. of' Gaspé geoJlogy. 

Dr. W.B.. SkidmGre~. ge.o'log:i.s·"t of the Quebec Departmen"t 

of Natural Resaurees, correspanded o.m the subject of' his un­

publ:i.shed f:i.eld work in "the R:i.v:i.ère Angers East and Escum:i.nac 

ma~areas ~ and kiDdly made ava:i.labl.e cOp:Ï.es of unpubl.:i.shed 

maps. 

Dr. J.A. Elson served as the faculty advisor~ and ~ 

parted a.Dl enthusia5m for 'the subject of' geomorpho'logy, :for 

which l am very grateful. 

Mi 5S M. Loa"tus of MO<llJ"treal and Airs. A. JÛr:i.s son of' 

St. Cathar:i.nes, Ont"tario. typed various parts of the manuscr:i.pt. 

AIl. drawi.ngs and illus"tra"t:i.ons w:ere, prepared by "the au"thor. 

--- ------ -------_.- _. ------
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C R APT E R II 

G E 0 LOG Y and P III Y S lOG R A P fi Y 
" of GAS P E 

2.1 General Geology. 

2.1-(1) In~roduc~ion. 

S~udy of the geologieal se~ting of Gaspé Peninsula 

.as; begun by Sir Wi11:ii.8IIIl Logan, in 1843, as part. of ~he first 

field progr~ of ~e Geo1ogical Survey of Canada (Logan, 1844, 

1846, 1863). Subsequently, studies were undertaken by both the 

Geo1ogical Survey and the Québec Dept. Mines (now renamed: 

Depart.en~ of Na~ural Resourc~s). A summar,y of ~h~ work is 

given by Dresser and Denis (1944, p. 345-391). 

COileman (1921), Parks (1931), and McGerrigle (1954) .. 

have .. rii;1;en brief" syn:theses of 'the general geolOlgy of GaspG. 

McGerriigle (1.953). compiled the basi.c geolCl·gic map of . 'the 

Peninsula (n'Ow under revision). ai< a s.cale of four mIes. to 

ODe inch. 

Some detailed studies have been undertaken within ~e 

frwnework of M.Sc and Ph.D. theses. Carbonneau (1953), 

Mat.~inS'on (1958), MeGrego·r (1961; 1964), and Ollere:usha .. (1963) 

have mapp.ed: parts Gif western Gaspé in iJle course· of "theses 

stuâies. 

2.1-(2) GeOll0·gical setting. 

The Gaspé Pemnsula is part of' 'the lŒQlrt.hern Appa1a­

chian mount.ain syst.eD and is un~erlain by, Pa1eozoic rocks of 

Ca.rn:h·ri8.Dl to Pennsyl'Y&lÙ.an age. The sedi.m.entary rock. units trend 

in a Bortheaster1y direction, whi.eh s:wings "to easterly .. f'rom 

central Gaspé to the Gulf of S"t. Lawrence (Gaspé Salient.). 

Accord:i.ng t.o Neal.e. B.eland, Pott.er and Po'O>le (1961), 

only two orogenies have effectively formul.ated the structural 

elements of ~he region: the Taconic, of Middle and/or Late 

Ordovi.ei.an time, ae:c:Qmpanied by u1trabasic intrusi~es;; and 

t.he Acadian, of abo,ut Early Devc:mia.n time, nth· emplacement 

of grani.tes. 

/ 
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2.1- (3) Bel"ts of simi 1 ar geologi cal s:et"ting_ 

Wes"tern Gaspé can be divided in"to fGur east-west trending, 

geologically-simdlar belts, after McGerrigle (1954), (~igure 2, 

p. 13): 
a)- ~orthern belt: This ia a ten to tweDty-five ~1e wide zone 

CIlf foll-ded Cambrian and Ordo,vicÎ-an; rocks - predominantly shales 

and ~I'lates, and miDor quartzite. l:illJiestones and phyl li te. It 

ex"tends from the north shore to the foot ef the Shickshocks. 

b)- North-central belt.: This beit is s±X to eight mà~es wide 

and coincides with the Shickshock topographic high_ It is 

underlain by altered bas~c vnl~aDic rocks and minor œetarkos­

es, and is cons:idered to be of' Cambrian or Camibro-Ordovician 

age (Olll-erenshaw, 1963 •. p.33). The Mont Albert ul"trabasic 

intrus'ive and the Tabletop grani"te belong in iilii.s belt. 

c)- Ce'utra1 bel1.: This heIt i.s. abou"t fourty m·iles wide, and is 

underlain by DevOlnianand Silurian s"tra"ta. fornrlng the 

l'Cen"tral Ga~ Basin" or "Gaspé" Syncl:in.e". A variety of sand­

s"tones, micri"tic Iimes~&nes,'shales and s:ilts"tones are found. 

The nOlr"th bOlundary of the bel t i.s marked by f'aul t eontac:"t wi th 

iilie Shickshock.: group rGcks. 

d)- SOluthern belt: In we~~rtt Gaspt. the Bou"them belt ia a 

zone o,f fo1decl sedim.entary rocks, CllIf Cambro-Ord:o,vi.cian "ta 

Si.~urian age, Wi."th SOlme Silurian and Devon;i.an vQllcanic rocks. 

2.1- (4) St.ruc"tural f'eatures ... 

Structural fea"tures within "the ind:iv:idua1 belts are 

c:onridered to be (iJ)f a S3im:i.1.ar origin, after Neale, Belamd, Pott.er, 

and Poole (1961) i.e., tf.:n format.ions making. up any one bel t. 

are thought ta have had a fairly ~lar t~c"tonic hist.or,yl the 
North and Nort.h-central b-eJ..ts w~re a:f'fected mainly by t.he Taconic 

orogeny; "the Central belt only by 'the Acadi.an d:ist.urbance; and 

"the Ordovician rocks: Q):f" the SOluthern bel t. in both. The ahove is 

s:omewhat Q)f a generaliza:tion,. a.n:d the in:terested reader i.s refer­

red "ta· Ollerensha-w (1963,.p.287-289:) fo·r a more detailLed review. 

There is nO! evidence fOlr a lat.e Pa1eœzo:i.c orogeny in 

~e western Gasp~. and the area can be cQ)nsider~d a st.able 

- -~ ---- --._-~.- .--_ ... _-~----
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b ., 
NORTHERN BELT NORTH-CENTRAL BELT CENTRAL BELT" 

1/1111/111/111111 ~ CEl' 
D - Dov.olliiQ,Il. L,E G Ft N D 

bp- Batter.y Point fm 
lb.. I!,ake BraDIch· fm. 
TZ- Yo;~k Rivér fm 

S-D Silurien e:llJd/or 
De:voman. 

f~ Fortin gr 
gg- Grande Gr~·ve fm 

c'ba- Cape- B(pn Ami f'm 
v- vo>:IC:8llIIics , 
t- iiab1eiiop grani "te' 

•... 

s 
r- Restigouche. gr 

- Siluria.n. 
~,1- St Leon fm 

, ma- Mt A1exandre 
gr 

.. 
SOUTHERN BELT 

~ 
o-s Ordovician 

and Silurian. 
'>IDJ '',''l''~a.t~p~dia.:~ gr 
'O"'~ ·Ordov:Lcian'.' 

h -HelJ;ora.t gr' 
0-0 Cambrien and 

. Ordovician.~·. 
q-Quebec gr 
8' -Shicksho.ck 

gr 
Ffgur~ '2 .- Gene.ra.l. geo Iagy .of Gaspé,. PenÎ;ll~la. 

'(see also,: index ma:p-9. iD hacko po.cket). 
~. . 
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clta;tom.c bl.OlCk. s:iD:ee 'the cl!.o~- of Âcatian orolgemc "ime, 
at abGu~ ~he Miad1e DeVŒQÏaœ. 

The st.ruc1;ure 04 ~he l1IIH"thern be"1't coas:ia-ts o'E a 

series o~ 'tigld, :trequemtl;y isocli.Jtal :fOllets, 1I'i th north­

DOlr-theas1; veEllailllg axes. Â campJ1Le-x series o~ BO>rDlal aad 

i;h.rus1; :t'aull.1;s, gene.rally- CIlf lID.c1e~e:rminabl.e t1i.spIacemen't, 

are :t'ouma th~ughou~. Cleavage is· vertLcal and c~~se]y- spaced. 

The rocks· cf the uorth-eemtral!. bel1;are arr~ed 

:iiD a, double :rold - a ~-thern 8D.ti.cli.De ami a, southern 

synclilœ J the s;i;ruc1;ure is preseJrt; ·:the lLeagth o:t tile Shick­

ahOlCk -bl.c:ck. Â s'trœœg prÎDlla.ry- :tQllia,'tioo., ri i;h. a s'tr:ike of 

N •. 60ClE., ia presem't 'thrOlUghcU"t. •. 

Â majOir :taul.'t, aamecl 'the nSGlu~h Shï.ckshOlCk Fa,u1.tn 

by OllereDJShaY (1963), separa'tes 'the urtil-cen-tral be-l~ 
f'~mSilLuri.8D. strata of' 'the ceD'tral ZODe. , 

'1"3. tbiD. "the' broa.d central bel t.. hedrock. is;much 

l.eas: àle:f'o:1'IDeci "thaD im the 1;11'0, prerioasly describecl ZODeS>. 

Al1hough 'the PorliD Group has a CGJIDp~ex structure, the 

other :t"ormati.aas are in broaci1, opem 8ZJlticliDes aad syncl!hes., 

The FGlriim sequence has a msrke4 srteepl;,y-dipp:i.Dg 'to vertical. 

schiIriŒsi'ty: throug)J.out. The Cape Bcm:. AlDi has. a charac1ïeris-­

~ic :t'rac'ture c]ea"".; the Gra.ncla Grève is, geueral.ly w:el1 

cl.eavec1!., but les&; se> \"thaa "the Cape Bon Almi. 

In the sou'thern belt, the OrcloviciaDl. racks o'E 'the 

Matapetia Group, have a marked!. steeply- cl:ipping tG. ver~ical 

schi~~os:it.r;- heaaing ls geaeral~ stee~ aippÏDg ~ vert~cal. 

2.2 Descr.i.pt:iOl1S o.:t saJll!PI.ed forD&. ~icms • 

The al "t~tude samp,l!:ing. of l:liihOllog:ii.es :folund iD "the 

we'riern Gas]!l' ia; based ~ ~UDli.ts; at the fo>rmation or 

group .1evel. Bach UDi.t. will. be clescribed bri.eny. beIow. 

NORTHERN BELT 
; 

2. 2- (1.) ~e Québe cGroup. 

Parts Gf the geOil.o.gy of' the D'Grthern bellt are k:D.own 

:frOIIII reco~ai~S~ ma~ ~Y McGerrigl.e (lL954) •. Belaud (]'~57) p 

aud t'rom mo:fede~ailed atuêllY by OllereDlShaY (].963) • . ' ' 

j .-

i 

, 
1 

~ 

j 
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BELT FORMATION OT GROUP AGE MAP ARFAS and 

Northern Qu~bec gr Cambro-Ordovician (l}-l. 
, 

Shickshock gr Do (1)-2 

North-een"tral Tabletop granite (Lower) Devonian (2) -2, 2.A, 2B •. 
intrusive 

Mont Albert ultra- Ordovician (2)-l. 
basic intrusive 

Bnttery Point fm Middle Devonian (3)-6. 

Lake Branch fm Do (3) -5, 5i" 5B, 5C , 

York Rive.r fm do (3)-4,7; (4)-1; 

~te Marguerl. te do (7)-10. 
vo1canics 

De ... ~onian volcanics 
(unnamed) 

Do (3)-3. 

shaly facies Lower and/or Middle (6)-1,3; ( 7)-1] 

~ 
Devonian 

Central silty facies Do ( 6) -4. 
":\~ 

<:'0':'. sandy facies do ( 6) -2. 

undifferentiated Do (4)-3. 

York Lake facies Lower Devonian (3)-2. 

Grande Grève frn Do (1)-5; (:3)-1; 

Cape Bon Ami fm Do (1)-4; (7)-3; 

St Leon frn Upper Si1urian (7)-4,5; (8)-1 

Sl.lurl.an . 
(undifferentiated) Silurian (1)-3. 
~. mudstones Silurian and/or Devonian {6.)-6.6A.6B. ';:<:-<'.. 

.ei basic volcanies Do (6)-7,7A.7B. 0" 
"\;0.::: 

e?' - undifferentiated Do (5)-3. ~ 
Southern ~Iont Alexandre gr Upper & Middle Silurian (4 }-4. 

,Tonathan frn Upper Silurian (4) -2. 

Matapedia gr Ordovician & Lower Silurian (4 )-5; U;)-2; 

Honorat gr Ordovician (4)-6; (f}-l. 
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~S and ROCK LTNITS 
! 

DATA ; HISTOGRA . TABULATIONS of SAMPLED 

p. \c;:;-~' 
: 

Table.A-l, Figure B-1, p. t 

A-l, 
,-\ B-l, p·l p. 1{~ '-, ~ 

--1 

,2B. i 
A-2, p. l': ~ ". B-2, p.; -, 
A-2, p. It>(. !" -, B-2, P,. 

A-3a,p. 1::7 i' B-3, p. 

,5B,5C,5D; (7) 8. A-3a, A-3b, p.!oZ·ioS ; A-7, p·JS .. • B-3, p. 

(4)-1; ( 7) -1 , 7 , 9; le ) _ 4 . A-3a, p. !.E . ..D A-4,: p.~; A-7, p·Jl~U A.-8, p.tfS J B-3, p.~; B-~ 
A-7, p.-Ll2. 

1 B-7, p.r:.o • . 
1 A-3, p. lcZ • 
1 

B-3, p. \1(.. 

: ( 7)-11- A-B, p. iif ; A-7, p.JE:..... B-G, p. ,n; B~7 

A-B:, p.~. B-6, p.l!:2. 
A-B" p . ...!lL. B-6, p·m· 
A-4 n. 'e~' . B-4. 'P .1"7. 

A-3, p. le? • 
1 B-3, p.l!.f • 

(:3)-1 ; (7)-2,6; (8)-3. A-l, p. lC',: ; A-3,i p.~; A-7, p.'~; A-8, p.!: -, B-l, p.\H; B-~ 

(7)-3; (8)-2. A-l, p. \ ~,; ; 7 1 . A- ,~ p.II:'; A-8, P .In . B-l, p.\f.4; B-, 
; (8)-1. . 

A-7, p. \; ~~ ; A-8,1 p.11~ • 
'\ B-7, p.l::'C:-; B-~ 

A-l, p. \t.~ • ! B-l, p.l!i. : 

A.BB. A-6, p • ..1ll.... i B-6, p • .!l2. 
'A. 7B. A-6, p.J:.!L. B-6, P.2.'1. 

A-5, p. p~ • 1 B-5, 'P. IlS'. 

A-4, p.~. \ B-4, p. 117· 
A-4, p.~. B-4, p. \Il· 

U'·)-2; (6)-5. A-4, p. 10':;' ; A-5,j p • .l!..2...; A-B, p • ...llL. B-4,. p. H7; B-
(f}-l. A-4, p.JSL; A-5,1 p. ne • B-4, p.\l7; B-

. 
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:STOGRAMS of SAMPLED DATA 

-1, p.!P. 

-1. p.l.!::i. 

-2, p. '15-. 

-2, p. liS"". : 

,-3, p.ye; . 

~-3 , p.~; B-7, p·Ë· 

~; B-~, p. U2) i B-7, p.~; B-8, p.!2i. 

:'0 • i 
: 

, G. • 1 
1 

le, • B~7, 
'1., i 

~, p.~.! 
i 

!!:2. 1 
! 

ll2. 1 

1'7. ! 
i 

~. ! 

.14 ; B-3, p.' ,G- .1 B-7, p.@; B-8, p.':"l • , i 

,14 ; B-7, p. i:.1.t..; i B-8, p. \2\ • 

: 
::.~. 
-' B-8, p·8"·; 

1 

!.li. ; 

Il ~Î • 

l:2. 
115"". 

112· 
\12 • 
Hl; B-5, p.l!~; B-6, p. \1.2. 
\17 ; B-5, pa liS. 

/ 

PQge 1& (f~ld~ut) 

; i 
; J 

CUMULÀ:TlVÉ )6 FREQUENCY CURVES 

:Figure C-I, p.,b?-, 
J 

; C-l, p.t;U-. 
: 

1 

C-2, p.0.2. 
1 .. 

C-2 t p.ilJ.. 
! 

C-3, p. ti-j. 
, 

C-3, p. Vl:l; C-7, p.!2l. • 

C-3, P.l2l; C-4, p.~; C-7, p.'2.z.; C-8,. p • .!2r-

C-7, p·La· , 

C-3, p. ;') ~ . i 

C-6, p.rh; C-7, p.!2l. 

C-6, p. \:h-. 

C-6, P·U· 
C-4, p.j .... : ... ;. : 

1 c-a, p. \-i,l. 1 

C-l9' P ·l?_:' ; C-3i,. ·p.PA; C-7, p. :21; C-8,. p.~. 
C-I, p·L,L; C-7" p·i.?L; C-8, p.ls· 

C-7, p. t!. 7; C-8:, p .\'l\: • 

C-l, p.1·Û. 

C-6 .. p.~. 
C-6, p. Pk. i 

C-5, pX!::'-. 1 

C-4, p.ris-. 

C-4, p.nS'. i 
C-4" p.P5; C-9' p.\Ei; C-6, p .. t·) 1, • 

C-4, p. \~~~; 1 C-5:, p.\")S. 

Tab.ler' 1 
Cl!08sl iJ1dex:. -to ~eologi.eal uni"ts~ 

ça: sampl'ed :frequency­
! distri.bu"ti.on. d'a"ta. 
! 
1 

... 

J 
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The- varie"ty C!»f' l.i thn.logi.es: which are f'(!J)und. are col­

lec"t~vely named -the- Quebec group. af'"te·r Logan, who mapped 

~hese rocks f'rom Levis to the Gasp(. Attendant dif'f'ieulties 

i.D using this "dust-bin" tarm. are ài.scussed by OllLerenshaw 

(1.963. p. 19-21), who suggesiis, f'Olr various rea.so.ns. the 

term "st. Lawrence COlllIp>lexlt • For -the purposes of' iihis thes!i:s, 

the name. Quebec grouJll>, wiI.:t be re"tained. 

Tbe rocks are predomi.nantly gray. green. and red shales 

and sla"tes, and phyltitic sha.les; ealcareous: silts:tones, minor 

grey limestone, limesi;Q·Die conglomerate and quartzi"te are also 

f'ound .. 

NORTH-CENTRAL BELT 

2.2-( 2) The Shicks·hock' Gro>up. 

Two main rock "'ypEl'S are f'ound: grey-green, fine grained, 

meta.morphosed lavas (albi te-epido"'e-amphiboli te schis:.ts;). wi th 

Iocally conspicuous plagiocla.se phenocrysios; and minor meta.­

sedimentary rocks (metarkoses with coarse grained quartz, and 

pink and white f'e1dspars). Ma"'tinson (1958. p;., 1.85-187). recog­

ni.zed four subtypes of' "the metavoleanic sequence. Epidote, 

calci.te, and quartz veins are f(!Jjund in apprecia.ble quantity 

throughout. 

2.2-(3) Tab1etop Granite Imtrusive. 

Jones (1933) ~ descri.bed "the geolo;gy of t.he Tab1e:"top 

grani te .. as f'ollLovs: mainly mediUDt to coarse graiDled pink 

gratDi.te, and g~ey m:ediurm grained (to 10cally porphyritic) 

~iOlrite amd granœdiorite; some medi.um grained red syenite. 

and miner fine .graiEed (-to sugary) pink fe1site, quar"'z-fe1d­

-spar pegmatite, and grani"'e porphyry. 

The intrusive has a contac'" metwnorphic border-zone 

of al"'ered sedimen"'ary rocks: "'Olugh. brit. ... le, dark brown to 

black hornf'e1s; greenish-grey i;o whit.e, ult.rafine grained 

poree11inite; and green to brown garnetiferous skarns. 

2. 2-{ 4) Mont Albert U1 "trabas'ic Intrusi ve. 

A general description of' the intrusive is given by 

A1cock (1926, Pl. 35-38), while MacGrego1r (1961f 1964). trea"'s 
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the bo~ ±œmœre detai1. 

The cemtral. pari; fd the iu:trusi.ve i.s composed of 

dmti.te am1 peri.da.tit.e, rithmtinGlr am.o:unt.s of pyroiEelllite, 

s-erpen t..ini. t.e ane!. ehromi t.i. t.e • 

. ~he, body :i..S5 surro,unded QlI1 thè east., north andL wes--t. 

llJiy a cont.act mei;amorphm.c: rim of dark-cœ10·red horDb:teEndic 

rodts. OD. the s:out.h" "the iDrtrus:iLon rest.s in :f'au1 t conrtact 
wi"th 'the Sbiieks-hock group ro;cks., Â Pcrias:s;iiw:m-Ar@OD age­
determtiaa.ti.OŒll om 'f;v.o mi.eas f'rom a sampl.e of "M1e. contact. 

met.amorphic zone lJ has gi.ven aD!. a.ge~;of' 495 M-yrs. This 

ind:i~'a'tes a preo,ab1e Ordov1.ci.an age cf recrys'taJ.1i.zat.:lcn; .. 
evidenee ~~ a ~her reer,y,stalnLzat.icn i.s' 1aeking. 

CENTRAL BELT 

2.2-(5) ]latt.a'v PqjpIt. Fœ>t'lDai;.:i.on .. 
McGerriglle (1l.950), sugges;ted the name: 1lor rocks: 

f'±rs:t described: by LGlgaa (1.863, p .. 416):., a't- Ter Point, in. , 
east.ern Gaape. 

ID wes,ternGasp~, the formation i.s exposed in. t.he 

Big Berry Mountains area and' l'las clI1escribed by Carboœm.eau 
(1959~ po. 37).~ a$; meël:ii.um tO; l'ight greeDi.sh-grey, fine 1;0 

medium g,rained (soma ve'ry co;ars:e' grained) sands:t.O>D.es, wi:th 

up t.0l 20% imterbedded S'hale. 

The average com~S!Ï.t:ioiEl o>f the B'aii'tery-. Point. Sia.nd­

stO.ŒleS i.s· gi.ve:œ by Ca.1""OllID.e8"~: as: 51..5% quartz and chert.~ 

20.6% mi.~as and chl!.o,.r:iite 8llId. 27.~ f.elclspa.r SDd kaOJ1in. 

The Baii'tery- Pomt samlsiiones are 'termed greywacke sands.t.ones 

in th:iis: s tudy • 

2 •. 2-(6) Lake. B%amch,Fo:Œ'Dlat:ioDl.. 
The' fa;rutati.on has been des.:cr:iibed by Carbom1.'&au 

(]959, p.S3-35h in. the Big; Berry M~~-taiJ31s a:rea aud by 

ste-·arn (:t959, Ir. 7)., in -the Cau$Q.psc:al East area. 

Carbomœau des:c:ribes the f'o-rmaiii.on as made up, of' 

g,e:œerall.1y dull.l f,o. b:r:i:gb.-t red. 'WIe:t1-bedded but poor1y con­

s:ol:iida-ted shal!.e, wi-th soma s;i~.ts1;ones and fine g,rai.ned argil-

1 ac:eOlUS s:a.u.ds1ione!a. 
\ . 

• 4 ____ ._--..-,---_ --- -

./ 
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Probably a deI:taic deposit.. the Lake Branc'h redbeds grade 

imt.o the underlying York .Riv.er ,saudst.ouesJ t.hrough an int.er­

fingering t.ransi.~iom zone and t.he formaiii.on cam"be cansi.dered 

as a rad f·aci.es Olf' -the York IÜ.ver :f'o,irlIlat.:iOlDl. 

2~2-(7) Yoxk Ri.ver Fœrmation. 

The York River beds were named by Williams (1910) 

and area:e~bed fo~ part.s of ves;&eru. Gasp(. by: Carbomleau 

(ll.953;. p. 68; 1959. p. 28). Siiearm (lL959.MS). SIticimGre. (1960). 
. \, . , , 

and OllerenShaw (1963l1' p. 272). o.llLerenshaw wri.:tes, 

"The. sandsrtœœs a.f' the Yom Ri ver FClrmat:ion.: ÏDJ. t.he 
Cuaq-LaŒgis Brea are mai~~ :intermediaiie im 

cGmpOls::i:lion. ~O> arkoSie aIuiil fell_dsp~atb.ji,c or h±gh rank. 
greywacke. SQDle are lli:th:ii.c s8l:lléJ.siiom.es. Quart.z i.s 
-the' ma.:in eonst.:ii.t.uent. and fQlrMs. 00-50% cf the rock .. 
FeJ::ë[s;par comt.enii averages 20-30% ...... Weat.hered sand­
s-"t<mles; Oif t.he reg;ion. can readUw be :recogl!l!Ïzed as 
York: River by t.heiir charact.erist.:ic whi.:t.ish weathered 
f'a-lJdspar grains. n 

As cIe.scribe:c1 by CarbOlJiIllllleau. t.he rt!Jic-ks are: 

" ...... 81'e el!dsh-grey III metium t.o fiDe graineGl. feldspat.h­
:ie sandstoues wi:th mumercus iinterheds cf greeDi.sh­
grey shaleup W :000 feet. t.hii.clt:." 

The YOIrk Ri:ver s:andlstoaea; cam be dïs;tinguished from 

t.he Bat.-tery POlint s'a.nds-toaes by "hlle grey color cd 1ïhe felLd­

spars: (-those cf -the Baiot.ery Pœi.mLt formaioio'c are c'haracter­

istically pink). 

2 .. 2-(8} Sile Margueri,t.e vol.ceaics. 

Sioearn (l9a9). mapped a Ill8.rrow zœœ e:r '9OJlcani.c rocks 

iD. -the CausapscaI a.rea. Re :i!ncl.ude.d t.hese w:i:t.h t.he Fort.in 

GrOlUp and described -theDll as s 
" ..... _. dark gre:em. fhe grainecl. gelllSrally emygdaloi.dal 

.:~ ... augit.e andea:it.es." 

2 .. 2- (9) UDnamed DeVouian Vo)lc:a.Dics. 

ca.~b.oDJJ'taau (1l.959. p.26L a.escribes a series of vol­

camic ro;dts beioweea -the GrelDde Grève and York: R:i.ver forma.­

t.iQlDîS;, iD the ·B3i.g Berry MOIunt.a.iDlS areas 

" ..... preellllÎllent·l;y bas::i.c lavas ..... greeDish. fine "toi 
med:ium-graiJœc1 ctii.abase foll.owed doJwIItward. by ...... 
d:arker and l.es-,s; gre eD di.abaso.e, w.i t.h S'ca t.t.ered anwg­
dulLes; ~ éa.l'ei:f;e • .; •• a.Dld: o.tivine baso.li;. Il 

/ 
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2.2-(10) Fon~~n Group~ 

The Portin group rœcb are expOls.eciIL :in. a ride zone 

(l11I8.p - 9 p iD. ba.ck. pc!lclœ~), :iD. the ceni;ral. bel.i;, and are des­

cri.bec1, by Belland (1958) Il S-tearm (1959) a.mt SIdc1m:ore (1960). 

Stearn (J.959) mapped 'the fo1l!.CJl'\rlDg sequence in iihe 

Causaps:cal area.: 

"oo •• da.rk t® medium: grey" micaeeouss1a-te and 
phy111~C s1a~e wi~h ~erca1a~ed beds of grey~ 
wacb s.averal tens of f'e:e"t, -thicko Much 'of "the 
s'1a;te :is; ca.1ca.l1"eGUS a.nà:, a f'ev. beds approach-the 
cOD!plJri.. t:fi.œ of llme~." 

Be1atmd (1958,. p'.'1) ~wa.s abl.e 1;0 ctivii.de 'the f~rma;t:i.on 

iDiiG 1ihree f'acx.es, :in: "the Oak. Bay- sreo.: a)- darkgrey to b!.ack, 

10lcally ca1carecus,. phy1lli..iiic sbale; b)- hard,. lii.gh't co1ored p 

'thi.D-bedded S\i1ts:tOŒleSj and e)- grey,. mediUDll te coarse grain­

ed p l!cca1ly iihim-beacled bui; commonJy massive sa.nds'tones. 

Skii.dmnre (1L960): Hd DQJt. find corres,powUng, 

tiviaii.oDS iD. -the adjac:emii Ri.vi.~re Al:lJg,ers o.rea. 

2.2-(11:.) York Lake facies. 

Ca.rbcmDeau (lL959),. a.:r~r JODeS (193&) Jo mapped -the 

iiraus:i:tion.a.1 ZCI1Se bet,,~eD. 'the GraDde Gl:~~ lLimesiiQ1Des md 
-the jo>rlt: R~ sands;-tcmes, as -the York Lalœ facies. Ol.l.eren­

shaw (1963, p. 267L 1IIlaiDrta.iDB:, ho.wever: 

" •••• the trans:i1;i.o.D kes DQ>ii appear "te warrant 
separaüoD aaa.' 'tisiiineii ~OIrŒla.ii:iGlIl or faci.es, 
bui; i 1;. à!o-.es rai.se iihe p~c»bl.elD1 of' where 'te> 
place the cŒŒtac1;.n. 

" MOlri wo·mers have cons:iënered the YO;rk Lake f'acies 

ro-eD pari;,,Glf 'the Yo>m, Ri:yer f'ormaiii.on. 

2.2-(12) Granae Gr~v.e Pormation • 
. ci~rkê(t90ÔlfI9â8(propo:~d the Dame Grauc1e Gr'ève 

f'orthe uppermosii s;-traü' o:Jr'~$.i.r Wi1lian Logam's (1863). 

GaspG Liœe~ , Ser:ies~' 'Yi.üin iihe iihesis area.. i 1; has beea 

described by stearm (:1.959. po 5-6), Carbœmeau (1953. po. 46; 

l.959 p p.. 1L9-21.)1" .OllLereDSho.1t' (19a1 ~ p. 9; 1963, p. 260-264),. 

a.l'Id Matiii.Ds"aD (1.959; l.964, p. 80). 
The rocks are maiDly- ciIlarkw) browa:ish-grey,. hard, 

bri:t-t.le. "i!Ilàry :riDe gra.:iilœ dl. siliceous 1imesi;cne, . SOlD2 sil1iy 

-----~-
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li:mes'tc!m.e wœd. SGme c:al.careœus sil-te;tcme. The- beddi.ug plLa.nes 

are gemerally 2 tCD 8 iDches aper't and. separaiied by -thin 

l.ayers '~ sil.i;y &hale Do 

2.2-(I.;J) Cape BaD Almi Po.mna:titiillll .. 

C1arke (1900);, :p:œpesed ~ Dame. :lm wesiierm. Gasp, 

Carb(!lJlllDJee,u (1.959, P'O la):, mapped -these roeks: :in the Big Berry 

M~UDi;ainsa.rea aad es~imated ~e 1itho1ngy ass 60% dark. 

b1:o.e ish-grey SI SG:fii, l.ccally areDaceœus lime siiOŒll.e and 40% 

dlarh lt, caleareous shal.e. Ol12erenshaw (196:31' R:" l8) It for iihe 

Cuoq-~:iis map-a.rea lt descr:ibe,d -the eompOlsiii:iion tram i;hin~ 

s:ec"tions as: 60.-90% ca.rboJl&"tep 4-40% Cluar10z s:ilii and 5-10% 

argi.l1aeeo~ ma;ter:i.al.. Sœarm (lL959, p. 41; in iihe Causapscalt 

area, fOlUllllds 

" ..... darlt.-. grey p argii.lILaceous aDd lLccal!ly silLi;y 
l.imestoae ~cally- c::loselly clLeaved a:ad s1ai;y 
:in 'the DIO>re argUla.ceœus J.ayersOo" 

2 .. 2- ( 1.4) S1; LeeID PO.Dlla iiiC!la •. 
, , , 

These- rQclts are vell. exposed :in iihe Cuoq-LaDgi.s and 

Causa.pscal are as and have hea descr:ibe,d by Si;earn (1959, p. 

4):, and O'llerenshaw (1.961, p .• 7; 1963. :e ... 229-244). Si;ea.rn 

4escrlbes the liiiholLo'a aSI 
" •••• gree.ni.sh grey, ·cal1.careQus s:ii.1:tstone in. iihick 
Gr iilù.n ,beda wllich w.eaiihermedium: grey a.ad .shades 
0:1: Q\rauge grey. :le:tercàll.a:teàl ri1ih 1ib.e sili;s~es 
are mti.Dor bêc1s OI~greeDÏsh grey~metium and :fine 
graiDed saDdsioone. Il 

2. 2- (1.5) Zoue of UDai.:ff'eren-t:ii.a ted Sil.ur:ian. :Rm.cks. 

Ma-t-tiDlSGDl >(1l.964-. p. 70-781', ". mapped Snur:ian siiraiia 

iD. 1;he MClnmii' LoJgaa ma~area huii tid. nei; as:sigm f'ormaiiicm. 

names. The: rocka are: bromD:i.sh weaiiheriDg .. ll.:i.my and argilla­

ceGUS sil ts"tones, grey- aud shaly :r:iimesi;ones, mi.l:wr dollomi iies: 

and f'iDe grained OIriihoquariiziiie. 

SOUTBERN BBLT 
, 1 

The geo J.OIgy of :the sou-ther.u 'he]. t :i.s k:lm1llIl t'rom 

recGmtais;sanc,e mappiDg by A1cock: (lL935). and quadrangle 

map~ by- J3!ela.m1. (19581, and SkiàmQJre (~9GO, MS). 

~-----~ ........... --._- --_ ... ------ .- .. _----_._._---._- - .' 
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2 .. 2- (16) _ The Res:tlLgOiuehe Grcup .. 

Bela.ncI (J:.957, p. 4-6); ~eaer:i.~d.·i;he Group a.s: 

" ...... e:omp].ex as;s-emblLage 0>1' vo1..canic and sedimentary 
rc:ress which may De subtiv:ided!. iD:to tvOl _ zones; cne 
Olill the lliOrihweS"t1' madie up o.lmost eI'IJ.-tirely Oif sedi.­
men.tary :i'rceks wi:fJl a minor amount ÇJlf: vo1ce. .... jcs; 
-the ~condp on the scu"theast" cousistiDg of a 
~:[ck. series cnt VOlllc8JlDÎ.cs wi-th but. cne occurrence 
of sedimemtar,y rocks." -

The sedimG'n:taq zOne iLs me.de up c:r: 
.... " ...... brGlt'1D wea,1.b.erillg, highl!y eoss:illifero.us, gray 
cr greeuish gray, ce1careous silts~e (l.oce.1Iy a 
f~ grained S&udStone), and ...... $lightIy calca.re­
OU5'g mas si ve , grey cr g,:een muaJs"tone, l.Qlcally 
qui:te f'œssli:f.erous 0 n 

The ve>ll.ea.1llli.cs are-: 
. . 

n ..... b:tack. _ dark gray o-r dam green, fillle graiDed 
-to,. apfumi:tic bas:i.e rtllCks devo:i.cl of pillows. A 
p~~t:i.c facies w:i.~ reœdish ~r wh~te pheDO­
cr;Ys;ts 0I:f :f.eldspar and JIlOlre rarelly sma11 stubs 
of' a black DIlinaral is aIse CGlJl'mœl1. Abundàn.t amug­
clules: GIf "C~bolJla;t;elJ silie8. (commonly black. 
chalce~). ch1œri~ and zeOilite are widespread 
in ~epœrpby,r:i.i;ic and ~porphyritic facies. 
Agglomerates _aod tuKfs.o •• are found throughou~ 
~eb&lt ha~;more par.t1cularly, along ~he margiDs." 
Ski~ (1960, MS), .fOlUDcil a s:imrilar sequence iD. the 

Es:cwmiD.ac area bu~ dicl DOl~ cIlifiaren't:ii.ate vo1caDi.c and sedi­

m~D.tary zanes. 

2.2-( 17) The Mcm:t All.examare GrouP .. 

ikic1.mGre (1960, MS);· ~apped rocks of tbis Group in 

'the- Rivi."è:re Augers ma:p-area.. The rc»cks are mainly basic 1;0 

ÎlIltezmec1:ia1;e :lavas and g:rey sf.11;s"' ... es; IdDor l.imestone, 

cODiglœmera'tes ~ 't~:fs and aggl.omera'te. 

2.2-(18) "Jcm:a'th8Jil" POrma.1;i.oDo 
Ski.~·(l.960,Ms) ~ used this name f'or a series of 

'\ \ , ~ 

metiwm to :f.'tue gr8ii~a~ amygdalaidal to ~orphyri tic, gene-

rally ephitic andesite 1ava flows imterbe~d with hard 

aci«ic 1;uffs ~ miDcr sLltstcnes and sandstones. The ?ocks 

areexpCllaed in _-the Rivi.~re ADgers area. 

l 

Î 
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2.2-(1.9) The Matapecli,a G:n>up. 

Rocks of W.S GrGup vere d:escr:ibed by Bela.nd (1.958, 

p. 4.), in the Oak Bay- map-area., as; 

" •••• mœstlyligh~ ~ da.rk grey compact limestones 
and ciiiam grey- calca.recus shal.es. Sonne of -the 
l:ime,stoaes are shaly and si.ll:ty. They o;ccur iD 
thiD 'te> th:ick becls 'tha.'t :in manw places cumul!.a.te 
into thi.ck zoœmes 0 Thin beds are csœmcmly in:ter­
layered w:i.th shal.es. n 

Skic1mor0 (1.960, MS), mapped the seme rock types in 

the adjscen't E~U!IiUIlac 8.!Jld Bi.v:ii.à:re Anger~ ma.p aress 0 

2.2- (20 ) The Hcll!Q)ra't Greup. 

SM~re.: '(:i96b~MS). diescribed "thea~ rGcks in the 

Ri.vi."ère ADge~S and Escuminac ma:p-a.reas. as: :fine w mèüum 

graineOJ, grey sandsta:ees a.ud muds-tones vith mrinor congll.Omerate 

aml g:re~, fiDe-grajjnedliœestones'. 

2.2-(21) S~. 

" Thê' abœve. general and ~ghl.y qualitati.ve descrip-

t:io.ns al~ t~ besi; tha1; are: ava:UJable fOi%' ro.ck uni:ts ma.pped 
, " . \ ' . . . 1 '- . 

m -the GaŒp6. In addf:tion, it "SOlUlc1 be desirable 'te Imow 

seme cf the physi.ca.l and cb}ellllival propert:i.es which ul:timately 

dleterm:iDe the res'Ïstan:ce of ~~ê' ro'clœ' t01 erosion. The. œapping 
in the Gaspé is' o.f a ~r,y- general Im&t.~, hClliWever, 'awi such 

1 • ", .' 

data i.s nœt av.ailahle.Thu~weare left vith purely subjec~' 
il . , .' .. 

ti -vely deterDICÜiDed. urmi.ts). à.œ whi.~hto base -the al!.titude-
samp1iDg_ B'ei;z (11.963, p. 194L bas put the problLem in per­

spec-t$,;ve= 
.. .: .... the meas;uremsl1l:t Gdf the lccatiOOll.. di.str:ibu~:iQŒl. 

and o:ri.emtat:ion of UIiIlÎi:ts ail rGCkare exaœpJ.e:s o.f-­
"the lioDg use'C)l:f ~rical data im geology •. Ho.wever, 
the rGlCks' are . c1ef:.iined by; ;Vhmcall. aud chemxie;al!:·,·' . 
Pme:&!ti~.s;,,·DOl~~ 'thêse ObaeZ'9a~::et""l18ure:­
m:eD.~S .• · Some olt, e, pXGJper't:ie~ . are exaa:!,~ecl. quaati.­
-hat±velly. but athers are l!IIOt or «:8aDot be~-The rock. 
~e is~ there:fore, aefiDè. b,y,,~iXed quamti-tative 
a.n4 qualli:ta-t:ive dla.~a. Purth.erl!lGri'&,. -the uDi:~ of rock 
tila"i. :Jis; lD'a.p'p~ is; establ!is-hed:, œ;l a quali. 'te.üve :in-
i;e~~aüo.n 'or judgmemt' O>f' . WIrl~Y. represeD:ted . 
e:i ther by' hODllOgeuei 'ty OŒ' so.mlft péculliar hewrogenei­
t.y- ifJ>f' coDi!PoneJ!J)."ts. n .. 

l 
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2.3 General ~siogra~. 

2.3-(1} ID~roduc~on. 

The hm:nd!aries ~ phyriOigraphi.c r.egi.cmœs o'K Gaspé' may 

be general:i.zed from:: 'the Na~i.OJDal TOlPOlgraphic Series map 

shee't 22SE-Gaspc(..NW48/68~ at 1:500 .. 000 scale" vi:th hypso­

me:ttie: tin.~s; .. Three wl:i:f.s cam he Gutlineds 

a} - an eX"tena-ive pl!a.te.au surface,. cleepJ.y incised bf 

rivera-, preseDt. 'thr&ugho:u"t "the pell'Ûllsul.a a~ am al."ti tucie of 

abou~ 1500-2000 ft; 

h} ,~, a meun~aim:ws region,. in. ~he no,r~h-cend;ral pari> 

of "the pamnsula' and âS. a bel.~ eX'tenti.Dg -ta; "the vzes1i - 'the 

Slù.cltshaek MOlU!!l"tains - at. aJl1. al!.~:ii:tuGle ranging 2000-4160 :ft; 

c} - narrow bel"t of cOJB.s"tal l.o:w.1ancils, bes;~ devellcped 

in file so.utheasrtern Gas,p.ë'. 
The "Œ'EI's1;e:rn. Gaspê' 1,a1iUU'OJEms are \"1e1.1 repreaen"ted ot't 

~he 1: 50 ,.000 sc alle wpo;g,raphi c. maps wi."th 50 f'fi coa"tGurs, from 

which ~he 1.:i.-tholQigy-al:t:ifoud:e s:8IJg!l1iing prL"Oceeds; they are 

Ïl1l.Cl!.uded :iD. -the pock.e"t a"t ~he back of' the: "the sis • 

2 .. 3- (2) Geomorphi.c h:i.!rloq. 

The first geueralL (and fromewha;t rambllDg) aCCOlUJl."t 

œf' the phys;i.o:graPlv" 8.1md. gILac:iial ge0l1cgy., 'rwas publ:ii.shed by 

Co>1emam (1.922) •. Alcock (1926; 1.935). man-pd ~he MCl!I.~ Alber"t 

quac:lrangl!e atI.ld the rocks around! Cha:t.eur Bl\V 1> and w.rOlte on 

"the p~ograpby iD. életa:ii.l. llco:ck (1:935,. p. W9-126) .. on 

scau."t vianal!. eri.cl!.ence au:d :tOllCll1l'ing Davis' (1889; 1:.899a; 

18990; 1902b; 1905b). pcpu1ar penep1ain 'theory. pos'tul.ated 

a p1~ase 18li1ldscape sws~m f'Oir 1Jle Gasp.(~ w:i:th reœDa1lts 

of' "'WOl cycles: pres.ervedi Ble ~u'tl!:iJœa ~e fOl.ll.01WiDg geODlOlrphi.c 

h:ii.s"tOry-1 

a) - Ccm't:iJ3llJOW subaerial ercsicm sÎDlCe DevoDiau. "'ilDe; 
b) - Devel.opmSu:t Cllf' 'ihe "Shi!.~cck. Penepla:in" (DalDed 

'by Alc:oclt. 1944'.. p. 16) - CJJf proihablle Ear1y Teriiary age 

and JllG1iT represemted by summ±:ts of MGIlDl.'t liber"'" Table1;o,~~ M .... 

Lyal1 and the 'top. ~ the Shi.cksboek Rauge; 

c) - Uplli.f~ of' abou"t 1.50.0 feet. and the inauguration 

Olt a new cycl..e cf erosion. 

." __ - -'-. ___ . ___ . -_____ -_ .. __ ..... .- _____ --- -._._J 
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d) - Development of a second peneplain OD the sedimet!l­

"ta17 roJCka north and SClllU'th of 'the Shiclœhock Ra.DJgo - the 

"Gaspé Pel!lleplain" (named by Aleo.ck, 1944, p. 16). Remna.m:ts OIf 

'the ollder surface were preserved due- 'tG the resi.s'tance of 'the 

Ul!tderlyilllg roelts (gram:t~" perido)'ti:te a.Illd: wugh meiiavolcaDics). 

Thi.s: upl8JillQi i.s· cOlrrel.a~d ~ llcaek (1.935, p .. 114). rith -the 

"At.lalll.'tic Upland" of' NOlVa. SC·Q)'f;·ia." Ne't: BruDlSwick and Newf'ound­

l~. 

e) - Pwr1iher uplif·i;.11 prOlba.bly in the Lat.e Pl!~o.cene, 

and -the iinauguraii:i.cm of. 1ib.e presemt e'rCIJJsÎ-cm. cycle. 

f) - M~r ~ica~iŒDS b,y 10cal iee ahee~s a9d cODt~­
nemiia1 glaciatiœne 

Prom 'the iiime of CGllleman and AlLcGck, the iJœ:terpret.a.­

iii.am oxf" Gaspé llaJ!lldlf.onœ: ha8, fcllomed s'trict~ 'the Davi.s:iaDJ. 

app.rcach. The appealing siœpllic:ii.iiy (lIf a i;hree-stage sys;tem of 

ref'erence" para:tl.eliDg humaIIll deve1opIDeDl:t.: yo;uiih, maturiii:y and 

GIel age; and the easy cGlllS:ii.deraiiicn œ:f cyclical uplUii and 

redueiiicm 1;0 base leve!.. :f'œl101Wed by' rejuvenat.iCllm, have won 

:it ~ :fol.loJWers. Rusael. (1.958. p. 2). CGmllœD'tsa 

"The cOJltcept of the erosioœ cycl.e· accGUl'ILted for a 
rush of penepl.ain htlDl.ters who, were likelly tG re­
gard ~ ~.allegea accordaDee ef summ~'t 
l.evels t(J) broaal .. aU-nvial fiats as evidenc& ot &. 

compl.eted cycle. The questevenii~aJ!.lY' :l.os1; popu­
la.rf.iiy St hewever" SOi -tha't wi:th:i.rl recent years tite 
rate: of penevla:i.Ja; tisco'Ve:ry has come -tG> a near 
hal't." 

The iDhereDl:t dla.nger is: thaii the sys"tem :lI!? s~1.e 100 

apply aua resul t& :iDl cous:ii.c1ering lSDdsc:ape equa117 simp1e. 

StrahlLer (l.95'J~· preseD."ts. the f'ollowing criticisms 

"~avis:·. trEtatmen:t.ott .... :tè~lDGlrphi.c s~bjec:t& . vas 
cODllPit·eœl)". qualltatf.ve et 1 ao JJlOt. reè:a.ll:1 haviDg 
seeu a me~~t œ:t slG»e &Dg.le or ~ ~eci.sell7 
me,,,sured s:l.Œ>pe profil.e ••••. Ne:ii.ther :i.s thereazv. 
pe'liletratiDg aualyâi,. ~ erGl$i.-.alL ~eesses based 
on ~~haDi.c.s Oif f:Luic1s or p1.as1;ic mawr:iala; ..... 
Daris' t~atmea.ii à,ppeal.ed. 'them. as it does DOW, 
'te persons who havehad l.:i iitle t.r~g in. basi.c 
physi.cal sdences. but "h(li like scenery and o.ut­
c1oo·r lUe." 

In fie~. some siiudents primarily interested in 8tra­

tigraphy and eIlJga.gecl Îlll the IDiaPPng of ~l geology, ha.ve 

- --... _-._._---;j-_. 
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felt a need to include in their repŒr~ a see.tion Œn inter­

pre'ta'tive physiography .. Rather thaD: limi t "the:ir tiseus·sicD 
'to general.. :ii.ntrocIueto-q remarks and citescri.pt.:iGC. 1;h~h:ave 
uncri. tica1.1y a.ppiUi.e.d. the' penepilain 11WPt!J>thesi.s as a pro:ven 

theo:ry GIf Gaspé" :L.a.1:td1œrms. 
An exeep-ti.en;· i.s Ollerenshaw (1:.963)~. who has pcinted 

ou-& 'the e.P,2a.n-en"t. s 1;ratng hÙ'C!lCk C!':®mÙ'O>I of. i;(!I)pGlgra.p~· in 

Ga.spé: 

p. 333: 

p •. 357: 

"A eq;DIparil!t01ll. orE the: geCl!llcgi.c$l. map1 Gif the Cuo'q 
La.tlIgi.s: aree. vi-th -the tcpo>~apbi.c map"aud -the 
l!hys:iQgr aphi.c di. vi.s:i~s; •.•• '. ~evea:ts the sf;r<mg 
influence of the 'beàrock GD the tŒpcgrà.»hY. 
Th:is geelogical. costrGll i.s appareat in be1;h 
th,e ge~ra1' .. diùS'.:ioas ~Œ the detaii.led f.ea'tures 
w.i.~ t'hem. n 

"Evidence Olt peneplanatiOlll in. no.œ-th-w.estern 
Gaspe' la %lOt c041i'rineing and reqtdres, geuera1, 
net :t.acal. siia,'tis1ii.ea1 s1iuq. Geol.ogi.ca1 ccm.~:rol 
iD. phyS'i.o:~aphiLc c!evelopmemt bas beeJl) ~ofound, 
partie'lÙar1y ilt. ~elStern Gaspé." 

A :f'ev. more-or-1ess- s"tat:ii.s't-ical. st.udies; have been 

made. of tile accOlralance Olf summi:t hei.gJlts:s Ma'ttilœson (1958l. 

8.11lC1. Ol.l.ereDlSha:w .. (1963) .. made cempara'tive cumulat:ive ec~:ts 
1 

o.:t sun.mi t 8.1.t1 tulles. for Mcumt LœgBD. and CUClfq ma]W areas, 
J!espec't:ive1y; Ma1i1;introll (1.958,. p •. M) ~QlUD.cl enly moderate 

accordance o:f summits s:t 1800-2200 f'eet e.Blà. 2300-2900 :reet; 

On.ere~haw: (196..3 .. p .. 337-338). o:b'taiDed def:iDit.e aceordanee 

at. several 1e-we1s" wh;i.ch he cCimSiiderec1l w be topographie 

subd:i:visi.on;s: ·coatrœl1ed by- 1i:tho:logy. 

Ma1itiDscm. (l!-958»): ccms:1;ructed prcj;ected ]FofilLes 

:tor tu ShickshO'.ck Mo.œIl.'ta:ÎillllS :in the MoUD,'t LogaDl map area, 

a.DlIl fonnd "the resul,1ïs :iIlleGnclus:ii.ve. 

Lespera.1!llCe {1.9601: ap.eŒied. the methed of proj:ec1ied 

Drcl'fi1es ext.ens:ii.ve~~ iD the LaJœ ~em:isc",uata regicm, situ­
atecI ctirectly west Gd?' the- thesis area" and fctmd no evi.dence 

fœr postulating a petil&p1aiD .• 
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In riew: a:f the fo.ct -tho.t. deto.il.ed study of the o.]1lpli.;.. 

c:o.bi.lity of the p:eDleplLo.in. hYIKl'fues:is te, Go.spé" landf"orms ho.s 
not been underlakei1. a.md since studies pres;en"ted by people 

Œ~re cODlcerned wi~ areo.l mo.~ping. o.re to do.te, inconclusive, 

it is suggested tho."t -the term pDeplai!!! be dropp:ed f"rom future 
desc·ripiii.o;DlS ()J:f Ga;spè physiOlgro.phy o.nd tbe terms Gas,pé' uplo.nd 

o.md Gaspé pl~teau be used. 
Alterna'tely, "the developmen"t of Gaspé lo.ndf"CIlirms, co.n 

be considered within the pb.ila.sophic framework expounded by 

Stro.h1er (1952), Ra.ck (1960l) and Charley (1962). The lo.ndscape 

m'o.y be o.ppro.ised o.s o.n open sys"tem (VQllID Bertala.n:ffy, 1950). in 

dynamic equ:ilibrium, or in a. steady sto.te e&ndition~ in which 

there i5 a consto.nt o.djus~ent cf the internaI form-variab1es 
to the ex"terno.1 conditions ±mposed lo.rgely by climo.te. Energy 
withiD the system i5 equo.ted to the re1o.tive elevo.tion of 
partic1es of water and sediment (Leopold and Langbein, 1962), 
and 0.11 topographie elements o.re considered to be eroding 
ver-tico.lly, o.t o.ppr(!f.ximo.tely· equo.l ro.tes:. Thus, there is li ttle 

o.reo.l reo.rramgeœent of tOlpogro.phyp but a. constant readjustment 

of system parameters. such as stream gro.dients, drainage pat­

terns and density, and valley-aide 51Gpes, e"tc., al:·l·,of·'which 

o.re mutuo.1ly interdependent. 
Howo.rd (1965), presents a genero.l reriew o.f the equi-

1ibrium concept, a.md Schumm and Liehty (1965) ho.ve eXam1ned 

the theory ri -th respect to time span. Curry (1964). bas wri "tten 

a short general comme~t. 

2.3-(3) Quo.lito.t.ive es:timo.te o·f ]i-thologic cOD:trol. 
A dio.gram OIf superimposed p3:'ojected profiles: wo.s dro.wn 

fer westerIlh Go.spé" (meiihod OIut.1ined :in Dury, 1960, p. 170), and 
correlo.tecl wi:th lit.holl.Olgy (figure a, p. 23-foldout). The pro­
files were orielIJJted perpendiculo.r t.o t.he struc1;uro.l tre'nd. and 

represent lOi-Kilom:eter vide, o.djo.cent belts of topography. 
They were dro.WlDl, DlQI"t to test the accolrdance oi" sUJBIDi. t heights, 

but to provide a prell.imi~o.~ overo.11 view. of the maximum o.lti­

tude·s supported by the vo.rious geoll.ogic formo.tions. 
A defilIJJite correlo.iiion betw.een lithology and alt~tude 
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~s aEParent and ~ere ~s a mare-or-1ess coDS±stent relation­

shi.p in the relative pOls:iti.on of -the rock uni.ts. Withi.n the 

c:en"tral. bel::t" the Bat:tery Fo.in:t greyw:accke sandstones,. -the 

York R:iver f'eldspa1;bi.c. s-ands;tones and the Grande Grève sil t­

stOŒeS and ailiceœus l:ime'stones sUPpOJrt the higbesi; aI:ti. i;udes, 

in apprcœ:imately deereasing aorder; "the Cape Bomll Ami. argi.l.la.­

c:eOlUS to sil 'ty limesi;ones,. the St..Lec:u1 ca.leareous siltsto.nes 

and the Lake Branch poorlY-eo:ŒDSOl.ii.dawd redbeds suppo.'rii 11.ower 

altf:tudes; over the Fortin, Gra>up, land'f'orm and bedrock are in 

extremely cl.o'se adjus1anent - ]!rofi1es repres:enting a GO-Mille 

vide zoue , with a length of o:ver 7 miles,. sho:w a rel:ii.ef of 

on'ly 200-300 f'eet. The gue'bec GrOlup ro.cks,. mainly shal..es and 

sl.ates, support al ti;.i;udes juat above the range of the. Lake 
' . ..: . 

Branch redbeds. In the southem bel t,. the Honorai; Group sand­

stones; and muds·ton-es stand uniformly highest,. wi'th the Res"ti­

g~uche Group sedimen,tari.es and basi.c volcani.cs: and the 

Matapedia Greup limestanes a.t 10wer levels. Pro:f'iles for the 

Matapedi.a Group, zone, ShOiW a relief olt only 150-200 feet. 

Some structural control :is; appare'nt Vii thin theeentre.l 

beli;: syncli.na.l area8' are found general1y i,;ower than anti.­

clinal areas, a:ad fa~ts shOlW gooa co.rrespondence 'tG scarps. 

Analysis of 'the .develapment of river systems in western 

Ga.s;pé has been attemptedi by AlLcClllck (1926, P'o 16-23). and. 

Ollerenshaw (1963,. p. 341-34.8). A di.agram cf the principa.l 

draiua.ge lines is fncluded in th~s report (figure 4, p. 29) • 

.ADl e-xcellent example of" piracy con"tro:.llecl by differences in 

bedrock li.thology. is avai:tab:n.e fr?m the Big Berry Mcuntains 

w.est; map-area: the cap~ure of the n.eadwaters of Square Farks 

Riv~r~(traversing the re5Ïstant Bati;ery Point greywaCke sand­

stone&) effected byL~e Braw:h Brook. (whi.chL is. under1ain by 

the Lake BraDi.ch r~bed8;) .. DOJ"Wncu-ti;:ing i;hrougb. the .poor~ con­

solidated. redbeds. iiook n1aee: much. more rapid:ly,. w:~th 'the re­
suIt· of strong headwar.d erosi.on ~ tributari.es and finally, 

breaehing cf the watershed and cap$ure. It is: possible that 

gIac~al. action may have ~eded up the process and con tribu­

ted in some nreat3ure. t.othe final breaching .• 
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Figu re ---1i-.- Drainage pat.tern o:f western G3.sp6 
sketched. tram Ca.na.dian Topograph:t.c Sy~em. 
1 :25qOOO senes maps 22A~ 22B" 22G" 22H" 
and reduced. to scal.e shawn. 

---------""""'7"------------------'-.-... 
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A quali:ta;t;ive es.'tima1ie Oif li..thologic control wi th:in 

the Quoq map area, is provided by 01lerellishaw (1963,. p. 333-

334) : 

"Exami.natiGD of' the upla.l!Ld regic:tll reveals tha:t, the 
:rœ.umerous qui.-te deeply fu:ncised valleys of -the lma>rth­
wes-t are develOlped on S-t. Lawrence COlmplex shales. 
The fla-tter,. less deeply incised central,. sou-th­
central and Trou-t River are·as.,. are deve10lped over 
modera-tely i.n:el:ined, more WDiform S:iluriaJill and Cape 
Bon Amd strata. •••• The elevated pla-teau regiolm of 
the sou1iheast is; based on the more resista.n-t Grande 
Gr"ève and YOirk River f'orma-tio>ns (Vlith -the lat-ter 
tending 1io have a more even surface than the former). 
The Grande Gr~ve si.l-ts~ones appear -to be the most 
resista.n-t l.:i.tha>la>gy o,f "the upl8iDld in. the se par"ts; and 
also f'OrEt the highest ground in "the Causap;scal area 
to the south." 

2.3-(4) GlaciatiOin. 
Coleman (1920; 1921; 1922) and Aleock (1928). first 

stated the belief tba1i the Labrador ice shee"ts were not able 
-to overtop 1ihe bigh rim of the Shickshock MountaLns and the 
Tabletop block; and that the in1ierior of Ga~, thusdid not 
suffer con1iÏIllen-tal glaciation. Subsequeni; si;udies by Alcock 

(1935; 1944),. by Flint,. Demores1i,. and Wa~burn (1942), by 
CarboDn.~au (1949), and by McGerrigle (1.952), favo·r comple1ie 
glaciation, but with ver,y li1itle resultant erosian. The evi­
dence of' Sbield erra"tics, f'o·U:tlld CiIIn the upper sI.apes and sum­
mits of' the Shickshocks and Mont Albert. is aGt conclusive, 
but in vi.ew of the· fact that much hi.gher peaks Oif' the Whi.te 
Mountains Range,. situa"ted f'urthe~' south,. Toere glaciated, the 
hypOJthesi.s Gf' complete overiopp:iDg olf "the Shickshocks by 

Labrado·r icC/t, seems "tenabl.e. Flint (1l957 ~ p. 82), in his text.­
b!I,&k cn G1acial and: P·leista.cene g&G]ogy, wri:te$': 

"A consp:iCU&US examwle of sligb"t glaci.al erosiO>D 
throughou"t a wide area is the regiolill ex"tel!lJdÏlllg 
f'rolIl the cres-t of the Shickshock Mountains, "the 
backbone a>f' ~he Gas.p~Peninsula,. sau"thward aeross 
Chaleur Bay through western New BrUDlsnck. In 
this regio'Jœ Gf' abou"t 15,000 sq mi, gl.acial erosion 
i.s so slight tha~ ~e -terrain has been consi.dered 
by mGre t.han o,ne geologis-t t.o have es'caped glaci­
a"tiom." .. 
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2.4 Clima;te and processe·s of denuda;tion. 

The brief di.scussion gi.ven below :ils valid :for only 

the pres:ent cli.m:a"tic regime. The paleoclimate under which the 

Gas~ landforms developed, may have bean ~uch differen-t. 

Weather records, for.tbe Gasp~Peninsula and the im­

Mediate surroundiDgs are avai.lable from more th an. thirty sta­

tio,ns l (recorded from 18'83. a-t Cap: Chat< 8.lilld at Cap Madeleine; 

fram 1.9;13. a-t Causapscal; from 1932· at Priee; BJiIId from 19133. 

at Mom-t Lo>1J.is). The mea.tl ammual ra:in:f'all is: of the order of 

20l in.cbes and about Hl feet of snOiW. The mea.n annual tempera­

ture is about 350 F. 
Under these cODidi-ti.ons ~ the m:ost effective· process.es 

Olf' denudat:i.oEII may be> expected -to be ~ :int order of decreas:ing 

illllport.ance: domilman-t mechanical weathering, erosion by run­

ELÏDg water; proces:ses: of mass wasting; and soma ehem:i.cal weathe­

ring (Leopa'l.d, Wolman, and Miller, 1964, p. 40~6). 

Tbe presen-t clima"tic reg:im:e provides daily, rapid 

fluctuations of -temp:e-rature, whi.ch coupled m:th high re·lief, 

provide am ideal s:etting for mantle creeJl!>; and when fric'tional 

and cohes:ive stres'ses between bedrock and man.:tle are exceeded, 

the iDli -tiatiGn of' debris avalanches. Creep is: seen to be an 

imp:ortant process, from -the pGsi-tio.n of trees growing on s:lopes. 

The- vector of curving trunk grnwth is found ta, point downslope. 

in increasing mumber of cases, as the slope angle inereases. 

Debris avalanches have been described by Mat.tinson (1964, p. 12, 

aJ!Jld Plates IV, V). under the t.erm "mudflo\ws".· and by Olleren­

shaw (1.963, p .. 338'-340:)-·.as nlandslips". 

Fros~ shat~ering of bedrock is found com:monly through­

out -the Gasp{. On higher slCillpes, (MoUlJlt Ri.chardson, etc.), exten­

si ve areas of fe:ts:enmeer occur. 

SoiT devel.OplDl62nrt is m:i.nimai. due to the s:teep slGp.es and 

high rate of activ:i..ty om them. In t.he south, whe:re temperatures 

are higher and che~cai weatbering more imp&rtan-t~ some fairly 

good soi.l profiles are found; far exemple developed OD the fIat 

interfluves underlain b;y Mat.apedia Group lime-stones. 

l - Availab1e froIn the Depart.me:n1i of Transport. Me1ieorologi­
cal Branch, TarGlm"tCill, Ontario>. 

.-
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PLATE A 

Viev .o,f . 'thë' -ncir"th-fro.D:t;~ , 
of: ,the.Shi.èksh.ock. Mo.un"tains:. 

The' foreground is "the. :f1ë."t· 
upIand .. ui1derJ-ain b.YQu@»e.c 
group ·.roc~,~· .. . 

vi.eiDi. 'ty of Ga.spé Park· 
no~ g~"te (~te '~e)~ 

PLATE - B 
Vi.elllT, of rO!l.1iDg-,"topography 

underl.ai.n by HOlDOra"t.'gr rocks. 
viciiDi."ty:..œf: Casca.pedia. 
River;' look:ing. we.s-"t. 



Photographs by Author. 



View of the nOJ.'th-front 
of the Shickshock Mountains. 

The foreground ~s the flat 
upland underlain by Québec 
group rocks. 

- vieini ty of Gaspé ?ark 
north gate (,':tei;_nne l . 

View Qf rolling topDgr~phy 
underlain by Honorat gr rock~. 

vieini ty of Casearwlii::l 
River: looking wpst. 
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C HA PTE R III. 

LIT H. 0 LOG Y and A L T 1 T U DEA N A LYS 1 S 

a.1 Praiblems- cf àlat.a inpu-t .. 

Ii> is proposecil1 to a.t:na.lyze a bi.vari.ai;.e landf'o:rm; sys"tem 

camprised af the iIindep:eJlllden:lo vari.able, bedrGck, aDlcI "th~ a5,­

s-umed] dependemt vari.able, "topogr·aphic al"ti"tude .. The model 

suppse·s "that wi __ thilll a humid temperœte reg:ion, Ii tho;logy con­

trOlls the foX'IIL and al.titud:imal posi tiolll of lands,cape. 

Two input factors limit the analysis: a}- the scale, 

preeisiOOll and avail abi lit y Gf topographie mapp'ing, fGr topo­

tP="aphy Ca.J!Ull(j))'t be a.n.a.lyzed quantti tatively over any appr-eciable 

area, except through the medium of prepared planimetrie maps; 

and b}-,preci.si.oDi a.n:d availabi1ity Qf geol.ogi.cal mapping a"t a 

cCI>rrespanding sca1e rumd for correspGnding areas. 

Fig,ure 5, p. 34, prGvi.de~ an inciex of the available 

tœpOlgrapï.c mapJpiÏng for western Gasp:;-; table 2, (JlI3J "the same 

page, lL:iS>ts the maps used. Nat aIl "the maps are equal.ly pre­

cise amd accurate - two sheets, the Causapscal and Cuoq areas, 

are at present. UJ::JJà:e'r eOIlJlS:i!.d!eration f~r revision. A.C.Tuttle,. 

(persolllal eammumi.Cl::at:ii.OlIll, 1965) st:ates that the above maps 

were, campi1eœ from; parallax measurements based on ground baro­

m.etric: elevat.:ia·ll1S 1ri. th con.taurilŒg hand-sketched OD). photos and 

tr8llJsferred! to the· mar:nuscripJtS,. SOl that " .... in eff'ect the 

c:olll.-to,uriIllg shows reli.ef sha~s and ca.nnao"t be relied Oln "tao 

greatly fo,r absoll.ute elevations.!' Mast of the maps of central 

and western Gaspé were campiled by mul-tiplex p~otters, based 

O,Dl al"timetric heighting using helicoprters, and it is considered 

that " ••• these values are mo,re reliable tha.n the hei.ghting 

a,btained from gro,llEld t.raverses but at that time, the methads 

being used were in; experimeIll.tal stages a.n.d considera~le ad­

j:ustments were necessary in pho·togrammetric hridging". 

The geme:ral st.andards are that 90% of the contGuring 

sho,uld f'al.l wi. thin one half the conto:ur interval of i. ts cor­

rect. position p 8JiIld a.rI(Y" spot height. read :from the ma);!! should 

be accura-te ta within o'ne-hilf the contour interval. 
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Wi-th the possible exeeptio'lIll of' -the Cuoq and. Causapseal 
maps. aIl the topographie shee"ts are eOllllS:id.ered -to be wi."thin 
-the required aecuracy standards o 

The available geolo.'gic:al mappimg is not aIl of 1!ïhe 
same unif'o.rm. standard. So:m:e are:aS of' wes"tern Gaspé" have been 
ma.p~d WlIder "the auspices O!f "the Québec Depar"tmen"t of' Mines 
(Ra"tural ResG»urc·es); so.me have beelll covered wi"thin "the frame­
w~rk of Ph.D. theses problems; and Some s"tudies: have been 
made by geo.lolgis"ts of "the Geo1ogics,1 Survey cf Canada. The 
grea"ter number O!:f s"tndies have been publisbed by "the QU'bec 
Dept. M~es, ei"ther as: "GeGIOlgical Reports". wbich are fai.~ly 
cGmp,rehensive and w:hi.ch have a geGlogical map, Gn a "topographic 
base, wi:th con"tours; or as "Prelim.:i.na.ry RepG»r"ts", whic'" are 
brief' statements, designed for qu:ii.ck ref'erence, and which 
f'eature a geolO!gical map, wi"thou"t a~ con"tour data. 

Of "the eight. map areas st.udied, "three (Mo.un"t Logan 
sheet. Big Berr,y Moun"tains shee"t, and "the Cuoq shee"t). were 
mapped as Ph.D. s:"tudies:; "two are cGvered b,y prelimànar,y 
repor"ts, wi."th de"tailed geGXcgical repor"ts pending (Oak Bay 
are a and Causapscal East shee"t); and "two. areas are cGvered 
by umpublished "In"terim Repor"ts" (Rivière Angers East shee"t and 
"the Escuminac map area). The MCilJD"t Alberl-Table"top· area is 
covered by a "thesis s"tudy and. a Geological Survey Memoir. 
AnO!ther Geological Survey Memnir covers parts of' "the sou"thern 
area of "the peninsula (A1caek. 1935). 

3.2 Procedure 0 

Topographie map shee"ts a"t a scale Gf 1: 50~,o:OO.. and 
ge®lOlgi.c maps a"t a scale of 1:63,360: (1 inch "tG 1 mile): were 
cOOlpared.;. and eight. map-areas we're found tG have covera.ge by 

both. 
GeoŒ.o,gi.cal hoiundaries: were tra.n.s::f'erred cn"te "the "topo­

graphic map sheets; and "these were used as. the ba.sis :for "the 
s"tudy. Table 2:. and: :figure 5~ on page 34~ l.is"t "the mapsf which 
were pho>"toreprOlduced, and cnpies o(f' which are imcluded. wi -th "the 
'thesis. im "the pœcke-t a"t the back • 

. _-- ----...,---
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Figure~.- Available topographie map coverage 
~f the Gas.pé regio~r by Canadian Nat.ional 
TOlpOlgrapb:ic Syst.em 1.: 50,,000' series sheet.s., 
Maps usErd, are 1is:ted 1!J>eloJw. 

Table~.- T~pograph:ic map shee'ts used in thi.s 
st.uày. 

MAP SHEET N.T.S. DESIGNATION' ISSUED 

(1) 

(2) 

(3) 

(4 ) 

(~) 

(6,) 

(7) 

(8) 

.1 

Mount Logan sheet. ••••••• 22-B-15 ••••••••••• 1958 

part of Mo,unt Albert 22-B-16-Eas't. ••••• 1958 
and Lac Maaeleine shee~s. 22-A-la-West. ••••• 1954 

Big Berry Mounta:ins: 
she~t ........ ~ ••••••••••• 22-B-9-We st. •• , ••••• 1958 

Rivi~re ',Ange,r~ sheet •••• 22-B'-8-East. ••••••• 1958 

Escuminae sheet •• o •••••• 22-B-l ••••••• ~ •••• 1958 

Oa.k Bay s:h~'et, ••••••• , ~ ••• 22-B-2 ............. 1958 

Causaps'c:a1 sÎlleet. •••••••• 22-B-6-East. •• , ••••• 1954 

Cuo.q shee"t •••••••••• •• 22-B-11-East •••••• I944 
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3 •. 2-(1;.) Theored.ica,l bas s 0 

The -theore,-tical framework of' sampling of -the li -thology­

al!iiitude rela-tionshi:p fa; gOlvermed hl" -the :fcl\lcwing ass:ump­

iiiOn:lsl 

1)- Subaeriall. -to>pOlgraphy, by defini,iiion, has al ii:iiiudi­

Dla~ position (ao:owe a mean ses. lev.eI), and May be cOlllSidered 

as made up o/~ am :iini"inii:te PQlPula;ti.on of' all:U ii",,~es. The popu­

laiiion isarranged iD a apatial d:isiiribution tha~ is b~th 

œrderly and ~tegra-ted and ~ aceordamce vith s@me comp1ex 

set o;f' D8.'tural laWis. 

2)- FCJ>r a S"tabl!.e .eraii01ll:ii.c bllock, wh:i.ch has had a 

l1en:gthy- sad coimiiinuous subaerial exposure,. 'the arrangemenii 

olf aliii.iiudes: at a.nnr g.ivem iDs-tan.ii :ii.n. time is' -the pr~uc-t of 

iihemiieractioD Glf "two> variablLesl a) "the prede-termined 

erosi.oDJall. resisii8lJlCd- CJ>f s.urf.ace crustall.materi.al <.bedrock.), 

and b) -the cwDula-ti.ve ef':teci; Olf aIl pasii pro:cessesio:ta~nu­
àia't::iaà~aciiilllg i;ol reduce iihe 1~ss:;. 

Sinee process. de]!ends on ellmaiie (~eopOlld. Wolmia.D. 

and Mill.er" 1964,. p~ 40-46},iihen for are as of silnilar cli­

mai;:ic emvirOilIDienii, processes Olt deDUàaiii01m sno.dc1: be of 
, '. \ 

approxims;telly equ~l mag~i:tude a1IIlIi ~ai;e,' sad onlly -the li:liho-

lla,gic variations. shœuld b.e: Ma.nifesit m ~he pos:iitiOIll ,and 

di.s'tributio.n aif -the' a~-ti.t.ude p!JlpuI~-t.:ii.oD.~ ID. fact, liifuoll.ogi.c 

mIli.tsmay- :lihem be! ex.pected :Ii." auppo>rt sep.ara'te charac-teri.siiic 

p.opul a -eious Q;f iihei.r CiJlWB:. 

3):~ Eros;:iona~ res:i dance' is fundameDliially deiiermined 

by the miuox' Un:dLiiS of l:i.iiho:l,ogiLc s:fm:i 1 ari:t y- (-the stra~a) 

anQ. iih.eir arrangemeld in space. Major unœ:is Ci&' l2i.-thology . 

(iihe fOirmaiiion ana gro:up), ho:wev~r., plrQI'vi.de a beiiter 

as;s.im~là."'ic~ of' :lihe effec-tB oxf' process and a1.1o ... li iiholo,gy 

to beea~able of meamingfu~ aDa~is. 
','~ . 

1.., 2 

.1 

-droa:i.onalL reris'tance is defined to include 
e phySl:.cal andch~micà.ll. prOlperiiies o.f 'the 

rOick, ·iihe a:li"ti'tude cd iihe s-tra:li& and 'the 
minor siiruciiural :teatures, schi.stoai ty, cleav­
age and jod;~ii:iing; ]!lr!lcess:; is cc:msi.dered -to' 
al!.sOl inclJude the effect. 0If' vege-tal CCIJiVer • 
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4) - The ini:tial variable a.l-ti "tud:inal p®s:i tion of the 

1andmass is of mimor imp~rtaaee •. An. equf1:ibrium sta~e ia 

:Jrirs:t re·ached. and 'the wpgraphy is: 1;hen reduced "thrOiugh 

dCil'WJlWas;f;ing a't. a cQIl1IJs'tamt. .ra"te" accorÜlllg 1;œ 'the erCllls:i.ODa.l 

res:i.srt.â11c;e of each. ll.i.-thOilogi.call1.y- simnar compoaen't-area.. 

5) - EX'tendilmg the Riretio;us: as&uIn.p::t:icm, "topo:g~aphy i a 

'ri.ewed as ea:' interrell.a.'ted.Vlj:ig-saw. puzzlI.e", wi:th i~terlo.cItiing 

li. thOllogictmi. i;s; apprcadm.a:tÙDg; -tG' the "puzzl!.e pieces".. The 

l.Ï-tholo~-al iïi i;.ude system may- he expected the:t:D.p te have an 

inherent in:determ:f.lœ.a.ey:,. o-r lt after L.eopold· and Langbein. (1.963, 

p. 191) ,tb exhibi:t::~ a " ..... y.a.r:iabili.'ty- whieh May be expected 

as a resul t of incomp1e"te dynamic de:terminaey .. n" 

30.2-(2). Sampli.gg .• 

The al.t:ii:t.ude samplliing o/f rock: uni ta; descri.bed in 

chap:ter-I,;t:, lFo;ceeds ae:cœrding, tg; the precepts lis ted above. 

Silmce the popul.a'i-iODiS are theore'ti.calI.l;w· in:t~:t.e in size. 

representati:ve sampIes of ccmvemii.ent. but meani'ng:ful 

numhers Oif' 'Vari.abJl.e~ mus:t ba .. drawn .. Aceording to, 'the f'irst 

pOlst.uJ.at.e, we. are: required to:.' sample not olÙy the absolute 

a.:n.Ü'tude values: but. also the area]!. arrangement. Thus: the 

s:ampling must '&e boith random. and sysi;~a'ti.c. We coulc1. Dot, 

fœr in,S;1;an.ce .. use the meiiho:d o~ random co:-ordinates 

(S"trahler. 19S4I, p .. 3)~.Krumheim a.nd Miller. 1:953)\. The on1y 

sui.tabl.e arrsagemeB't i.s. te; use a ramloinJly-orieu:ted grid 

~em. whi.ch pra,vides a a'.e~ies; o~ systema:t.ic gri.d inter­

sec"ti.oDS at whii.ch al."t;i. ... udes mq be c;o.unted. 

The gri.d uaesh si.ze valIue is; of p.a.rli.cular s'f.gnificance, 

f:o>r i't gGl'VerIJlS -the validi:ty off 'the pref'i.gurem.ent a.f the 

pC!l>pu:ta~~:; Dy -the sampl.e. If' the gri.d m.esh i.1S: too smal!1, 

the i;.ime requ:ii.red "te cCilll1pI.ete the study mq 'be impracticably 

lloDg; if it is WOllarge, the .samp:l.e May lŒOt be representa­

tii:ve· of' the PQlpull.a;~:i~. A key.:' iLs the horizontal SR&ciDg of 

to>pa:gr.aphi.c ccw:tours ... ~ drawbg lfnes· at random, say 20 cm 

long, and eounl.'ting: the number o,f co.mtour~ crosS'iD,g.' &Dd then 
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dividing the length by" the number of contours. an empirical 

'VaIue is arrived ai; on.. wh:ich te base the· opiioimum grid mesh 

s::ize· •. Fo;r. eX8lltpIe. measurements for the HOlllOrat Group im 

the Escumilmac map-area yiellded Sll). e.verage value Q.:e 0;·.23 cm. 

(6 measurememts); f'oœ the Mat.apetia Grcwup, . in the Oak: Bay 

area St a value of 0 .. 20 cm wasfound (6imeasurements). 

For this s.tuày,. the CQJllSidera:t:io!B. o;f' a theoreti.eal 

g.r:ii.cI. mesh size was overshaà.ow.edi by the advSllLtages of using 

an avail.abl.e read;y-made sys;f,em. C8Jlllad:ii.an National To>pograph­

:i.e: Seri.es maps' cau. h cbtained w:ith a gricJ1 s.ys::tem printed 

on (Transverse Mercator' Project:iOlBl)I; the mesh fCllr 1:50,000 

scale maps' is equaI. tOJ l Km •. The gricl i.s:"raDdom"; and by 

aO:Oipt.ing i:t-, consicIera'b~e 1abor was saved :iD draft.ing. The 

accuracy od~ mac'hine-plo~tting is, an added! feature. The grid 

vas halved, resulLi;iŒg: in a final:. mesh. of 0).5 Km (1 cm on 

l:50,OŒ sca.le maps). 

The tes:ting of the l:itho~ogy-aI:t:ii.tude relaüonship 

p.roceeds from the geG!lC!IJgi.c-wp·graphic· maps ùth overall 

0).5 Km grid, by the CGlunt:ing ojt all:ti:tud:es ai; each grid Ime 

intersectian pGimt and! grouping ae~ra±ng tOi ~tholOlgy. The 

sampling follows c1ass limits equaL to ~e CQ~ur iDterval~ 

am:1 al.t:ii:t.udes meas~ed from: the comwur's, we:re gro'uped into 

cl.asse-s œf 0-49 f't~ 5O~99 ft. and s.o on. Fœr -the Cuo;q 

(prel.i.mdLna.ry map) shee't,. 100 f:t; conœurs; are avai1ab'le aDJd 

"the COlUIlti.mg pro:ceeclled :in 0-99 ft. 100-199 fi;· classes. 

When a griàL intersect:ii.on. point 18.y OBI. a boundary line. t.he 

aliii:tucle val. was i:œc1udad in bo,'th fOirmatiOlIl counts; "hen 

a w>:inrt was: llo;eated w:f.t.b:iin 'the are. al bo,unduy o;f a ]laIte or 

maj,"Glr ri.ver,. "the a.l"id. iiude value w:as taken te be one ccn:tour 

interval ];ower. thon the coniiour eIalcliosing the body o>f' water; 

cind:iin "the case of' rivers. -the neare'st eoniiour,!,'"as taken. 

Frequency diis-tr:ii.buiii~ o.<f al-t.i ioude·s were developed 

fèlllr 25 differ.ent l:itholog:ies; and 55. separate areas; individ­

ual! couni;s rangea:. from 26 W 2350 g'.rid ~m.ts; a total of 

over 18~aOO points were cOlunted. 

-----------. __ ~ ...... _ .00Y.-,. ••• ~ .' . ~._. ,_, _. "_ -'_ .. ~_ .. ___ ~ __ .. _ .. _____ "_ •... __ 

, 

j 





(1 .. ~ ';".' 
~,' 

- 39-

3.2-(3) Gr~uping and presentatiom of swnp1e da~a. 

A vast body of data is unmanag,eable unless i -t i.s 

gro;upec1 aeco~ting to some :fo:rm of O1rder. GrOluping enablés, 

an Qlveral'l. visual apprais:al and. the ma.k:i.ng of compar:jLsons 
, '. . \ ... ' , 

and deci.si.~ns as to. f~1;her "testing or analysis. 

The data Q;f s:ample' frequeney-distributi.ons: 'cf 

al:t:i:tude ean be arranged :in several ways: 

a) They c:a.n he t.ab1Ula:ted on a common base: o)f the 

alti tude values. of ellas:a- llim!ii.ts. This: allo.ws a comparison 

of ~e swnplerange of aI~~tude~ and the frequsncy maxima. 

Relat:ive-freque-Dci.es:: can be caleuIate'd by tivi.ding tJ:te fre­

quencies Gif. classes; by the tOlt.al. frequen'Cy &fth~ s,ampl.e; 

theae va~ues e~ then be ~a&ulated als~. AIL the· data w.as 

'tabul.ated, accoo:d1ing tœ the abo:ve methOld and is· inc.l.uded as, 

Agen:dix-A. 

b l Graphs ma;y he: plQ;'tted on ari:thmet.ie co-ordinate 

paper, w:i:th alti:lude as abs:cissa and c:lLass f'requencies (or 

percent cl,ass: frequeJtC:ies)' as ordinate. If mid-points of 

classes ,are used ana: joined, the result:in'g :ltigure :iLs a 

f'~equenCY-PQ1ygon; if. the :rrequeney ya1ues are represen:.ted 

by verti.cal rectangles: of' width equal tCi& the cllass inte~al, 

the graph :LS termed a h:Ï.s;tOlgram. Relati.v:e~frequen:cy hisoto­

grams are eonstrur::t.ed ~ p:tott:ing prcen"t-frequeneies. Fo'r 

aXl sample: distri.butions, hi.s:tagrams were plot.ted and are, 

included as Appendnx-B. 

c) CUmu1ati.ve-perc:enia-f·requen:cy curves: are· obtained 

whem the percent-freq~encies; are cumulated~ to read as 

greater-than or lesa-than al:ti tude values, and are p1ct.ted 

against alLti,twle., The altitude values chOls:ell1 for p-J.otting· 

should be ei:the:r the l.Qw.e:r or uppe·r values OIf class limita;, 

or the center value' of ~las$ ]imLts. Cumulative eurves 

were plotted for all sample distri.bu"t:i.oDs and are iDcluded 

as Ap:pendix-C. The plottingis œ>DJprob-abi.lity p:a.per~ wi-th 

ari thmetie absci.ss;a and proll'ab~li.ty orcl:inate (a Gaus siam 

curve oi" proibabili-t.y theo.;ry plots as a siïra:i.~:t line., This 

1 
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allo'Ws a comparison with the Gaussian "normal" freque-ncy dis­

trihutio'n curve. 

The histogram is the most readily unders"tood presen­

tatiGn. of frequency distribution data and probably yields the 

greatest amount of readily ,-<.ti .. gested fac:ts. Distributi.ons" 

ho,wever, cannot be effectively comp-ared unless numerical 

parameters are available. 

3.3 Analysis: and calculatio,ns fo.r frequency distribution 
parameters. 

3.3-(1) Freguency distribution analysiso 

Sampled frequency distributio·ns cau be subj,ected to 

exact mathematical s]?ecificatio'ns. By use of statistical 

theory, parameters can be computed which describe the peculi­

ari ties of a distribution and which, in effect, solve i t. 

The methods of statistical analys:is have been available 

for a relatively lOlug time {since the 1800's);.: they were f'irst 

f'o,rmally ±n.troduced -to workers in geomo,rpholo.gy by Strahler 

(1950-a; 1950\b; 1954). For geologists in general, two text­

books are available: Miller and Kahn (1962) and Krumbein and 

Graybill (1965). Gregory (19'63) has in,-troduced statis:tical 

theo!ry f'o'r geographers (wi th some app,1ications to geomo,rpho­

lo,gy). Frequency distributio·n analysis theory is given in the 

above texts and is also available f'rom co'un.t1es·s' others. Arkin 

and Col ton (1957) pro·vide a general listing; many recen.t books 

have appeared in the subject. The discussion which is p'resented 

on the p'ages to, follow is taken from Dixon and Massey (1957), 

Spàegel (1961) and Parrat (1961). It is not p,lanned to under-

take a rigorcms statistical treatment of the data but rather to 

describe in detail the meaning and interrelationships of d:Ls­

tri,butiGDl parameters: and tG carrelate this wiiïh iïopography. 

Frequency distributions of' aIl types af data have cer­

iïain characteristics which can be mathematically def'ined and 

by which the disiïributians cau be summarized and compared. 

These cammon properties are: a) central tendency 

b) clis~rsian 

c) symmetry. 

.1 

1 

i 
! 
1 
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! 
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These properties cam be re,adily visual:ii.zed by inspection of 

a h:istog,ram p:tot (Appendix-B),. 

3.3-(2) Measures o~ central. tendency. 

Scavera.l lo.c:ation indices. 'or averag,e values; can be 

computed fo·r a d:ii.s:tributi.on. Thes:e lie e:en"trally wi thin a 

set- of data and are thus knomn. as measures o.f' "central!. 

-tendeney". The mOist common ares 
a) The arithmet:iic mean ( X ) 

(Md) 

(l\tŒde) 

( GIn) 

b) The mediam 

c) The ~ 
d) The }Ï!ome-tri.e DreaJiJl 

a) The- ari.thmet.:i.e me'an: 

This par'ameter H. the mOlst eommol!lJl.y used. and 

generally umlerstQJod averag;e. It ia: a meas:ure of iihe eeniier 

of' mass Olf a Elli..stribut:ii.ODl and f,s equal iio the sum of the 

va1ues af the dis;t,r:ibu:t:io:n!di:~:Lilied by the t.o>ta.l number of 

oioservati.anB:. It is eQU1putedf.rom the fo,rmula: 

x= ~fx 
N 

where: X 
f 

x 
N 

ME 

~ 

= 
= 
= 
= 
œ 

= 

ar:i -thme 1ii.e Mean. of sample 

f:requency ;;t:*~ alJ:ti.tude 
class 

al1ii1iude of class in"tetva\ 
1io~al number of obser-

va1iions 
mid !lOint of. elas,a; 

:iin iierval 
s:umm'a1iicm 

The ari1ihmetic Dœ8J!ll has the advantages -that i ta 

compu1ia1iiollit i.s: rela1iively simpli.e and that i:ta value may be 

iP:rea1iedl a.lgebrai,cally (1ihe ar:i1ihme1iic meams of several sub­

groups eau im -t;urn be averag.ed) •. Dis;advan1iages are 1iha1i 

extreme values produce a '\r:is1ior1ii.on.". 

/ 

\1 
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b) The metia.œ: 

The median is defined as the midcU.e :item when t.he 

items are ~anged ac:eo:œc1::ing to size (Arkilili and Colton, 1957, 

p'. 19) •. The median "i.s am a.verage oif posi.t.ion while the 

ari:thmeti.c meam:i.s a ealeull.a.ted à-verage." It :i.s equal tOi tha.t 

value of iih.e variable suell iihaii half' d the members: of iihe 

disi;ribution are larg.er and half are sma.ller. Firs't, iihe 

pO;si.liion of iihe variable is determined from (~) , and iihen; 

~ts ~alue is computed o~ interpolaiiion from: 

where: Md = med:i.an 

Lute ... I.a:w.e:r l:imi ii of class in"ter­
val "the median fa].ls :in 

i = numoér of' i:t.ems needed 
wi,"thin the frequenq g.ro;up 
"the me:GÜ.an falls :in 

~ = freque~cy ();f "the group; iihe 
mec1ian f'alls: in . 

C ::;r- 'Value'Glf "the class in"terval 

The median :Es eas-il:y- cal.cula"ted aDd 1.s independent. 

of unusual values. Thua: i"t i.s a good measure o,f cent.ral "ten­

dency of. a s·er:i.es:. A disadvan:tage :i.s "that i."t may DQ;"t be "treated 

alg.ebrai.cal.ly (the med:Lan. of a serie's; oif mediaœ valueso;f 

s;amples dra'Wlll. from iihe same pClJlpulati.on, C8J!mO>"t be computed). 

Its signi.fi.eance in "this: s:iiudy appears a"t firs:t gIance -to .be 

ve.ry amal.l. 

c) The ~: 

The mode canno"t he calcula"ted exa.ctly, bu"t ma,.- be 

Mode = I.mo. + f'a • C 
fa+ f'b 

1ÙLere: Lata; = lower llim:i."t of modalL group 

f' = fr~quencY' Qif class inter_ a 
val above modal çQiUp 

fb = frequenc:y- of class in"ter-
val be1o:w', modal group: 

C = value o,f' "the class in"terval 

.1 
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The mode i.s the MoSt frequently occurring value. or 

the mos;t :probabl!.e value, of a dia:iiri.buiii.on. There m:ay be only 

one prin.ei.pal tendency fo~r modal aggregaii:(oa of values:, or 

se:·vera1. A polymod:al f:requency-tist:r:ibu"t:ion represents.!e:ither 

a mixture of s8DlplLe.s: f'rom severaI. separate po.pulati.ons. or 

i t m·ay simply Mean thai; iihe iiœ'tal munber ~f' oibservat:i.ons ;is 

n/lllt. suf.f:ic:ient. iio; yi.elct a smOlOlth. dl:istri.buti.on. When the sample 

ïs; very small, the modal value May he il!Ildetermins:fie - thus, the 

mo.de :i.s dependant ürect·ly œm 1ilie· sampl!.e sf.ze. When the distri­

butf.ODl i.s very irregular,. the c:al!.culLati.om œf the mode i.s 

:fac:ii.lita.i;ed b:y do;ubUng: the .class' iniiervali. and eombiniDg the 

correspoœdiDg frequencies. 

The mode :iLs emtire]y ~depend~t o~ extrema :items 

ami i5· the mest typ!ical. de·ser:ii.]!rti.ve average .. Iii has iihe ad­

vantage o~ be::ing: capbll.e o>f approJtimat:iOln by- cbservaf;ion, 

:froor. ef:ther tabulated data Q>r a hi.sto:gram .. 

d) The gecmetrie me aD: 

The geome-tr:ic MeaD of a set o.f'.· oibserva tions o,f 

In,1 numbers i.s équal 'tG "the miih rOlOt of' iihe proouct of their 

values: 

and: by using lLa'garf. thms: G ::.11 an'tilog~f·log(MP) 
N 

where: G m geometric Mean 
(and CirI'the·r symbo;ls are as def:ined 
previ0 usIy) 

The g,eometri.c meam has the prop.erty of gi.viDg equiva­

l!.en"t we:ighii ~ pro·por't:i.onal chang,es. Ii; 1.5 1.ess affec'ted by 

vall.ues; Cirlf. extreme i 'tems than :ii.s the arithme't:ic Mean,. but has 

an inheren't d:i.sadvantage im that c:a.l.cul.atio-ttS c:armot be made 

where' one of the :f.requency values :i.s zero .. 

Of· the four measures; of' c~n'tral tenaency,. at f'irst 

g:lo.nce. -the arithmet:ii.e Mean and iihe ~ appear 1;0 have the 

-----_.~~,~<=~=~~---------------- ----------------
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mOls;t ready applica"tions in -th:iis s"tudys "the f'o:rmer i.s an average 

of "the' cl::is;tr:ibu1Pi,®n vii_ewed a.s a wha>l.e, and "the 18,"t"ter des­

cri,bes form-elemen"ts ri"thin parts: ~t the dis-tr:ibu-tiono 

3~8-(3) Measures ~f d~spersion~ 

The measure olf the sp:read 0>1'.' values abOJut "the eeJi1l:tra,1 

ll.o;cat~ollL is: :fump~r"ta.mt. fOlr i-t ref1ec"ts Gn, the validi:ty Oit "the 

average. If' the sca"t"ter Qif values is very: 1a.rge, the cenl'tral 

value May litOlt be very "typica.1. Eigure 6, ]11.46 9 :illl.~s~ra:tes tns. 

0.)- The ramge: 

The ra.D!ge is "the s:imJpl,es"t index cf' diBpersiCJ!1l];. and 

is equal "to, "the absolLu"te di~fereJlliCe à:ei;.ween the lLarges-t and 

smalLle:s't i "t.ems o>f the d:Lstr:ibu'ti.o.n. Because of i,"ts dependenee 

on only two i:t.ems ~ i:t cam be' grea:tlly af'f'eci;ed hy an UBUsual 

œcc:u;rr:enc:e:, .a.n:d:i-t ~s iihu.s:, ll'Q1;. a very eff:icient measure. The 

rang,e i.s us.eciL wh.en. there are only- a few 'Values, "the "to-tal 

;m.umber OIf' whieh should aIse be gi.ven .. 

b) . ,The s tandardde:'VlÏatiOliJl: 

The' s-t~a.rd àe'VÏ-ai;i.cm iB a bei;.i;er index: of d:is­

persi.o,n. and has i'cund i;he, DICil's-t common usage. I-t i.s def'ined 

as: -the ~~o"t: meam square œ:f i;he dev:ii,a-tiO'ns abcu"t. 'the ari:thme"t:ic 

m~ean,. and is' computeà: from -the' ~o>rmnla: 

wher,e,: S -- s;&ml>1.e s'tandard devia."tion. 

(and. ~ther s.ymbO;],s are as defined 
prerl~usly) 

The s"tandard de",ia"tio\ll! protides a lL11IDer:ica1 g,uess: 

as, -to> -the range QJf val,ues in:to, which 'the nex:t measureme:m'i; may 

fallL. I"t depends cm. the value ~ every ~tem in "the dis-tribu­

tiGU. It may- b,e -trea,"tecl a1gebr'a:i.ca11.y. 
The square of "the standard deviai;iom (S2) is: knOWD 

as the variance an;d :it may 'he used as: a measure of dispersion • 

.1 
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(llflbd1J 
.:(.2) n n Q--r-;"h i . (5-) 

. :.{:$)III'.IIII ~(6}! . 
Pigure· 6 - "~o;the"tical f'requency-dis"tribu'tions 

wi1ih equal. a.ri.thmatic. me ans " hut 
differen1id:iI.spersion characteris't-ics. 
. (o.:tter Dixon& Massey., 1957) 

e) The me aD deviia."t:icm~ 

The ~a:n dêriat:ion 1&. the a.bso'lute value 0'6 'the 

sum c:f deviati.o:œs aoo.ut e-'i.ther the ari:thme:'ti.e meaDl cr 'the 
',. 4', l' " 

medi.tu1. It :is calculated f'r:Q.ID', the f.o1mlwa: 

'Vih.er.e f x - YI=- absQJlu"te value of 
.' theëfetiation of 

sample values about 
the arithme1i:ic mean. 

d)Relative d:i.spersio~: 

A measure C)f. tisprsi.on sllould be com.pared ri. th the 

a;ize Q)f-the average ahou-t whi.ch :lt is measured. f'oJr ~ple,Q" 
absol.u"te variatiG.1l. o>r tiapers:ion o1t. 200 fee'" of aI:ti tude for 

a meau. val.ue of' 500 f''t-. would have a mucb. cüL:tferent, si.gnifi.­

cance "than. 200:· f'eet dispersiom fa·r a meam val.ue otf 5000 feet. 

The l.andform iudie:ated :iD. thef'irst iDs"ta.nee _:. would very­

probably he a fairlydi.ssec"ted region; while in the secoed 

case, a rela"tively v.ell preserved pLateau surface.i.e, indi.c&-

1ied.. 

A measure.cf. relLa"ti.ve· df.spers::iOa may be compu"ted, 

termed the. çq,a:ffieiemt œf yaria:t:ii.op ( V ), fram: v =..§.... 
X 

.1 
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3.3-(4) Measures- of sY'l!lffie-try." 
, ' 

The s:amxpl.e parame,tera di.acussed Ulllder -thi.s: hea.diDg 

a.re in ac-tuaJ..i:ty,. diispersi.on. indices •. Ho,"Wever, sinee -they are 

also higblyciescripiti.ve o:K the variabi.ll.-ty ofdistribut:ioœn 

fO>rlDJ, tbey are lis-ted sep:arèt.ély. 

a) SIœwness: 

Skewness:is -the de~ee o,f aSyItlIllet.ry-" OIr -the amnunt 

o>:f departure from symme-t~;, of e. frequency-d:istr:ibut:iom .. The 

val ne of a eo>eff:i.c:i.elllt of ske'\'1Illes's de SèCri.bes the ex:temt o~ 

-the presence o(f a 1 "te.:il ' O>f exiireme values .'. A pos:i-ti.ve 
skeWDeSs.: mee.DS iiha;t. a iia.i.:tiIrg orE extremas :i.e, present. a t -the 

upper end af the range;. wh:ile negat:ii:ve skeWIllass indi.cates 

ex:trem.e, va.l!ueer aii the lcmer end .•. For a perfectly symm.e:trical 

distributica. sk.ewness would~ equal te zer~. 

The ca:ef:f':ic:iemt. O>f sl!rewness is defin" in "terms 

~f the third momemt. of thé distribution about -the ari.thmetic 

meaD and :is camtputed~rom: 

f 

where: SKm ,= moment CDef1i.cient. 
'o:t ske1me.sS:.. ' 
Lflx~Xj~:: the iihi.rcll . 

:Ii .,. . moment. about 
'the arithmetic 

me an. 
S = standard deviation. 

(1) SKm'< 0 x (2) SKin = 0 (3) SKin> 0: x· 

/ 

F~uœe T - ~thet:ical unimodal (~) negaiiive, 
. - (2) symmetrical, and (3) 'PQlsiti.ve 
. s&ewed :rrequency dis'tr:i.but.iOll!JJS., Note 

'the relJaiiive: pos:iti.OlDS of the rmo:de. 
me:d::iam and ari "thme't:i.c DIeBD.. 
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b) Kur-tI!»Œis: 

Kuri;o;sis 1e; -the de-gree o.f pakedDess o·f a frequency­

di:riori.bu'tïoo, usual~y eonsi.dered. re1a't:iLve te> t.he DOirmal curve 

olf' prœibabni:ty thee>ry. I~ :ia a me'asure' of the s:ort.ing ilm. t.he 

exi;remes; cf the üs'tribu'ti.OiD.o A liICrDlalL C~ (Dixcm. and Mass;ay, 

1957. p. 48-66) " has 8 momen't coeff:i.c:i.en't Olf' Irurtosi.s equal 

tOI 3 .. 0 and :i.s ea.ll~ed mesokur-M:.e .; ~hent,h.e value i8' less 'tha.n 

3.0 .o,r g·;rea.'ter -tha.m 3 .. 0, -the curves; a.re "termed p!a.t:ykurtie and 

lepmkurti.c, resp.eeti.'\rel!y. 

The aboJVe uamed momemt eoeff:ici.emt of kurt.os±.sis 

t.he most us.efttll iDdex. o;f the' va.l.ue' Ci>f peake.c1ness of' a f'requen­

cy-d:i.s'tribui;i.Olll. curve 9 and i s ba.aecI cm t.he f'OiUrth moment. 

measure QJf' -the- di.s'tr:i.bu't:io'n. It i.s; cGlIlputeciIL :f'rom:: 

f' 

.1 

Km = JD:!4 

(8)4 

whe·re: Km 
m41, 

S 

f 

x 
(1) (2) 

= 
= 

= 

momen~ coefficient 
of' kurlJ)lSis. 
~ :f (x-i~ = the fo.urt.h 

N . mOJ,nemt about 
the arithmetic 

DteaDt. 
standard deviat:i.on. 

f 

(3) 

Figure 8 - ~otheti.eal unimodal (1) platykur'tic 
- (2) m:esokuriie, and (3) leptokur'tic 

frequency-dfstributions. 
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c. ) Mouœn t lDJ9 as·~e s : 

Momemt .. measures o.:f. "the· sampl.e dis"t:r.i.buti.on were 

uœn"ti.oned in "the discussi.on of' skewness and kur"tOiSis. , 
Momen"ts ar~ Fec:is:ii.on. indices and al~ow a more precise eom-

par:iLson. of frequeney distrillui;.:ions.. They are also us:e:ful in. 

the f'it:&ing ~ a th~ore1;ie;al curve -tQJ an ac"tua.l-. observe:d 

semple distribu"tï.on. Momel1!.-tso are c'alculated a.nali.Oigo.us tO) -the 

co~u:ta1;:ii.on of moments o.f torque :in mecheJll:ii.cal. physi.cs·~ and 

can be taken abo:u:t. a.ny. pOiin"t im the d:ii.stri.but:ic:m. The most. 

useful moment measures are "those taken abomt "the ari."thmetic 

nœa.œ.They are computed trom: g,reuped da~a, byr the foU .. OiT1Îng 

f.ormul aa: 

"tI:l 1 iii l:f(X-X) Ima = ~f'CX-X)3 
N N 

~ - l:fCX_jp2 m4/; - ~f(X_X)4 - -
N, N 

The f:i:r.st moment is the ar:i.thme·tic mea.n. and is 

equal. "tio: zero> whem the meaD is used as the cen.-tre of mamen'ts. 

The' second moment. abo:ut the a.ri.thmetic Mean is recognized as 

the square of the s;tandard devia"tiQlIl (S2), the variance. 

Mouœmt. meaau:r.e·s are us:ed fn the computa1;:ion Q..f the 

b:est value of' skeWDless; 8.1!Ild! kur"tOIsis. coef:ticienta; and in. fi.ii­

'tmg a 'theœreücall c.urv:e to the o;bserved sampli.e :freque:mcy 

d:i.stribu:t:i.cm. 

3 .. 3-(5) Fit"t:i:Dg of a theOiretical. popul.a.ticm. curve •. 

A me'thed off:iLttinlg a theore!-tical poPulati.om frequency 

curve w 'the cœhserv;ed saunplLe data. is given by- El.d.er"ton.::(1938). 

_ "curve "t-ype cri.1ieria" are cal.cul!.a'ted from mamem"t rœ~asures 
of -the obser-ved èti.stributiOlDl, a.Dld are compared ri th s"ta.mdards 

gi.ven. f'ros theoret.i.cal. ctlllŒSdLdera.tiœœs.. Three main types o'E 

frequel1cy curves are avai.ll.able. and ni.nle ·'"tra.:œsii;io·Jl8.!" cas·es. 

The curves.are "te:rmed. "PearsOD, curves" .. d'ter the pioneer 

worker in:. s:tat:is:-:f;i.ca1 ma"thema'tics • 

.1 
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TheGre-ti.call1y, -the ]lXJIpu1-o;t;:i.on characioeri.s -tics are 

def'ined, in -the Pears'cm;:, s,ys-tem'. b..v -the fe1.lLolring}parame-ters: 

and ft( = 

wherez 

, 

~l!. = 

~2 = 
1(--= 

--

Curve cr:i.-ter~on mea~ure 
o:f ske'WiJ!Jless. 

Curve cri-ter:i.Œn measure 
CiJ)f k~~@sis., 

Curve eri.t.eri.cm:. 

The me-thod 1S described in Keula11 (1947); E1der-ton' 

(1938, 'table VI o>pp. p. 51) lFoJ'vii.des, a -tabu1a.t.ioD Olf -the 

range values. o~ -the ab:o.ve parame-ters, a.tmài gives' -the equat.:iO!llS 

o.tf ,curves cf, -the renresem-ted -types. Ta.JImer: (1959») has: wr_:i-t-ten 

on. -the a~p1i.cat.i.on 0Jf Pearson curves in represem'ting geo­

m07pho10lgica1 pa'pul,a-tions (shor-t JloOl-te). 

3.3- (6) Summaryl 

Values: vere eal,eula-ted for mOls1; œf 'the abo,ve nam:ed 

s~le frequemc~ dis-tribut.ion parame-ters. Ueaer' the guidance 

ef -the staff af -the McG:i11 Compu-ter Cent.re. aœd par-ticu1arly 

t4.iss J. Keeling, programmer, a for-tran program vas wri.-t-ten 

and rml am -the 7044 dig,i-ta1 compu-ter (the program is inc1uded 

:iDJ appeIUtix-l». 

1 --------__________________ .1 
/ 

:1 

j 

1 
1 

1 

i 
1 

i 
1 

1 

1 

1 

1 

1 



, 

- 50: ~ 

3 .. 4 Geomo:rphic mea.ni:ng of paramete'rs •. 

·3 .. 4'-(1) The sam.i?>l.e. 

The semple g,Œverms Gur in-t.erpretati.on o:f the populo.­

-ti.on. The size of s'ampl.es is imperf.a.nt- p . for sma.ll. samples ma.y 

have regional characteri.si>:ics which udght mask those of the 

true po~lai>ion. The equïlior:ium oe-tween process a.ncl bedrock 

may be po,orly es-tablished :in a fini.:te area a.md -the 'topo;graphy 

developed may no-t De represeniia:ti.ve fOlr -the rock -type. S-tatis­

-ticallY. small s~les require special "techniques of handling, 

bec aUse -the cQœll.tiImi."ty of the distri.bution and the approxima.­

-ti.an o:f -the sample -t~ -the pnp:u1atioIt is no-t strol!Dg a.n:d becomes 

weaker wi~ decreasiDg value of N. The vaIne N= 3Œ is consi-' 

dered the 10wer limii> of "large samples tO (Sptiegel, 1961. 

p .. 188). 

The semples taken frome the populations Q,f altitude 

supported by various rock formations in western Gaspé have 

a size ra.DJge Gf 26, tG 2350: alti.tude coumts. F'ourty five semples 

of the total fifty-five have alti.tude ccuni>s in the range 

3:9 - 50<Y-; Gnly one (the area of ste. Margueri.te volcanic rocks 

1m the Causapscal East map-area) has a coverage of less -than 

30 g,r:id Ïll1tersecti.ons (i.t has 25). The actue.l size frequency 

brea.kdown o,f sa.mples is shCl'WI1. gra]lhi.cally in figure 9" p. 51. 

Thus. for pract-ical purposes, aIl semples obtail'led in 

this study are of -the 0I1arge samp-,le" category .. 

Ii>, i.s: ~or-ta.n:t to know whether fue semple character­

i.stics are representative of those af the ~opulation. St-atis~ 

-t:ically, -the problem is resolved by fit.t.in:.g a -theo.retical popu­

latian curve -tŒ the da-ta and then computing the goodness of 

fiii. Thi.s has :tr:O;t been. at-tempi;ed f"or -the data o,bte.ined in this 

study which is of a prel:im:inar,y nature. Representative sampling 

has beeDJ. cIiscussed in section 3.2-(2), p •. 35-37. in terms of 

semp~ing grid-mesh size anŒy. The samples are considered to 

adequately represen:t -the pO;i?ulat.ions f"rom which they were drawn • 

. ,. 
/ 
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(a.) Thi.'i; studv:: 

. :Map.·':s';~ie: 1:50.000 

;~~t;r~S!~t~'";;~: 50 
'.: 2 

-. 

. ,".:,. 
' .. 

-.:.:,':., 

. '. Size of' i'ndividu~l samp1es. . ..•... '. 
- (number of' grid int.ersect.ions . ...;' ~l:':: 

..... :.", .... ..' .. : ., 

. ';. ... 

(b)Stüdy by Flint.(1963): 

.... : .. llap· se:ale: 1:'31.680 

.'<-: .. ': :"~.:' :Co~toti;·· ititervt;Ll:: 10 -ft,. 

':>:G~id'me'sh,:' 1: mi" 8: '1 m.i • 
. ":>::';~:;".' •. ' 4· 2 __ 

0, '00 0 0 0 0 0"0 0 0 o'.. >\.-::::·g-:è"~ '. 
~ C\J cr.! ~ &O. co t- co CI) ~ , • . C\J C\J C\J 

. _. (N~ber Gf' grid i~ters~ctions' Nf' 

E'igure __ 9 __ Size distribut.ion of' sample.s. 

/ 

" 
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A sample may. 'De co:msid:ered in parts, if desired, by 

the m.e'thod(!J)f "siira"hifi.ed salDlplliDJg" (Krumbein and Graybil!.l, 

1965, p. 156). This was used for unit 5 (the Lake Branch fcr­

maidon) in the Big Berry Ma..Ul!ttains Wesit ma:p-area. The method 

is to tlslice lt or subtivi.d!e the popula;tiion area a.D.à to develGp 

frequeIllcy di.stri.butioDS fo,r each pari;. and then cOInipare ... lm 

much the sim~lar manner. the Tabletop granite was consi.dered 

~ two parts (cirque araas and ~e reg~ar topagraphy); and 

in the Oak Bay map-.;area, the iiOipography developed on the foot­

wall and hanging wall parts of a formatioIll cut by a mapped 

~rust fault, were studied. 

Siiratifi.ed sampling Qif "the Lake BraDch formation is 

diseussed further :im section 3.4-(3), p. 55. 

3.4-(2) Theoretical population eurve (Pearsom eurves). 

Topography depictec1l by contoiurs is a COIlltÎll!nouS series 

of altitudes. Thus a semple CaDllO,t have a distribution sach as 

sho.'Wn by figure 6-2, p. 45 •. HOlwever, the semple might show a 

less tham smooth contiDuity, aœd therefore the question arises 

whether we are a'Dle to use the dai;a of the semple as that of 

the population. We m~ calculate the theoretical population 

curve to· fit the data; and. fihe degree or goo~ess of fi1ï .. This 

willl_ be earried oui; in parfi, lIIlOt for the reaSOJ!l given above, 

for -the s'amples are cOInSidered representa.tional, bufi for a 

checli: of Tam!II.er' s contenfiiom fihat a "representa:tianal geomorph­

ic profi.le lt belol!1lgs to the class of PearsoDl's Typ-e-I or Type-IV 

carves (Taeœer, 19590., p. 458; see aIse 1959b and 1962). The 

Pearson s.ystem· of frequ&ncy curves is discu$sed in detail by 

Elderton, (1938) aIlld des:cribed by Kendall (1947). 

The eurve type which best fit an altitude distribution 

was dete~ned for aIl s~lcs: by the method givem on p. 48-49. 

46 c'E the fio>tal 55 curves were :rQltmd to belong to the Type-I 

f8mi.ly 8Dd 6 were Type-IV; ODe Type-II, one TYPe-VI, a.JW. O!le 

Type-VII were a1so fo;~. AlI these are non-Gaussd.aIlJ distribu­

~ions. Thus, Taoner's view seems to be validated. 

Tabl.e D-2 of appeD1dix-D lista the calculated curve 

type data;~ aud...appendix-C shows the plctted (ltzig_zag lt ) curves. 

1 
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A re~~esen~ative series of Type-I curves may be seen ~rom 

figure C-5 in appendix-C. 

The departure of the observed data fr~~ a Gaussian 

"normal" dis.!tributioID. o'f' frequelllcies CaJlll also be calculated. 

Mest statistical -text bot!l1ks:have tables incl.uded :ilm the ap­

p:endix" by which 8Jill. approximate determimation of the degree 

of' fit ean be made on the basis of' skewness and kurtosis 

values, at chosen levels of" signficaJ!llce. For present purposes, 

a vis,ual approximati®n suff.ï.ces and may be made fr®Illl curves 

included as appendix-C. The curve that. Illiost :rmearly approxi­

mates a Illormal dist.ribution is observed to he that f'or the area 

underlain by rocks 'of the Jonathan ~o~atialll Ln the Rivière 

Alllg.ers East map-area (figure C-4, no.2, appendix-C; see al.so 

map 4, unit 2). The frequency distribution of' altitudes of the 

sample frOID! this area has a non-skeved'and slightly mesokurtic 

character and represents a topo)graphic surface which has a 

fairly ru~ected appearance and is made up mostly of slope 

facets. This may pG~t toa pcss~ble correlation of the nor­

mal curve with maturely dissected -topgraphy. 

, The' f'i tt:ing. of a theoretical curve from classical f're­

queIllCy di.stributio,n theory (Pearsonian system) can be D1iàde f'or 

any, distribution. Further alllalysis mi.g.ht cOID.sider the appiroxi­

matiolŒ. of the ILollll-"no;rmal" curves by two or mOIre compOlnents 

of' normal Gaussian curves and the correlatiaa of' parts of the 

tOp0lgraphy of' the sa.mp11e area to these. The reader :i.s referred 

to Tawmer (1959b; and 1962" and references giv&n therein) for 

some suggesti.ons OD!. this aCcolUnt. 

3.4-(3) Geomorphic sign!fieamce ®f' average al~itude parameters. 

The severa~ p~ssible measures of central tendency of 

a sam:p>led f'requency dist.ribution o>f al.titudes reflect vastly 

di.ssËmilar charact.erLstics of the altit.ude population defining 

the tOJ]ography. Eaeh will be discuss:ed in some detail: 

a) Th.e arLthmetic m.ean altitude: 

The arit.hm:etic mean altitude is com:p.uted as the 

centre of' mass' of a s;t.ructure of f'requency distri.but.ion of' 

./ 
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al~i~udes. Therefore. its va~ue represents the average land 
height of the crustal block enclosed w:ithin ~he b(jJ)un.daries of 
the area sampled. Iii i.s a va1ue comp;uiied frolIll every altitude 
occurrence i.n the sample area and is a computati.onal average 
of ]!Xl>sitional height; :ii:t gi.ves· nOl :indicaiiiol!t. of the shape of 
the landform. 

Because it is a mass-average, the value of' the arith­
meiiic mean alti~ude s:eems a good i.ndex for comparison of the 
relaiiive erodibili-t.y or the resist.ance to erosiO'n, of rock 
uni.iis. 

Values; fo'r "the ariiihmetic mean were compu"ted for aIl 

sample units and are "tabulaiied in table D-I, a~ndix-D. 
In figure 10, p_ 56, they are plo't~ed in iihe form of a bar 
graph, wi.'th the Mean a;lii:iiiudes of "the rock. uni'ts group.ed 

according iio map-area: and 'the map-areas arranged in 1;wo north­
sou'th lines. 

In we.s."tern Gaspe"'; the mean al'titude of' landmass has 
a remarkably narrow range. Figure la-a shows 'tha"t in 'the most 
wes'terly mla.~areas, almos't à,11 the rock uni.'ts sup.por't ari'th­
me'tic mean al'ti'tudes in 'the interval 900 - 1400 ft ab ove 
Mean sea level, 22 of 27 rock wœ.i.'ts fall in.'to 'thi.s group. The 
onIy exce~ions are 'the Shickshock me"tavalcanics, the St.o Leon 
f~rmat.ion where it is bœunded by the major South Shickshock 
Faul't, and the Matapedia Gr 1imestones and Restigouche Gr mud-

, s'tones and volca.nic sequence. borde ring Chaleur Bay. In the 
Causapscal Eas't area, 10' of Il! rock UIDits have a range of 350 
ftc(from 900' to 1250 fib the excep.'tion is a narrow band of Ste. 
Margueri 'te volcanics, which ;,is slighiily higher. 

NotWi~hstanding the. narrow, range in'to which the lIllean 
altitudes f~ll and ~e various structural con"trols (major 
faul'ts and faIds), diagram 10:"'a points to a consisten't rela­
tiarnsbip for alti.tudes supp.orted by differen~ li tholo1gies. Wit.h­
in each of the map-areas~ ~he Grande Grève forma~Lan always 
suppo.ri;s; a. higher meam al~itude than ~he York River, whi.ch 
~ turn is always higher thrumthe Cape Bon Ami, followed by the 
S~. Leon, and so on. That 'these formati.oD.s have a cOllDs'tan~ 
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relative altitudinal po-sition, as indicated by the index Gf 

arithmeti.c me-an altitude, is clearly empirieal proo;f that in 

this area:J :tithology dOles exert a eO.mtrGI C1>ver topography. A 

cQJro,Ilary is that the rocks must exhi.bi.t a v:arying reaction 

tCil> the iIŒfluemce of plroces'ses: teOOil!ng to reduce them to- a 

]ower meam alti. tude, i. e., there is: rela:tive eradibili. ty. 

Fi.gure IO";-h sho,ws' a r01ughly similar relati.oIllship as 

that des'eribed far figure IO-a but it is not as clearly 

defimed. This was exy:.ected aJmd is attributed to, the structural 

cOintro.]. exerted by the Gaspé" Syncline. 

Structural ecimtrol due to faul.ting i.s al.sOi clearl.y 

Ïl'lldicated" in western Gas~ By comp-.a.riI'Ilg the all::i.thmetic mean 

al.titude values QJf adjacent :fOirmations~ situated O>Il oppo,site 

sides of a ma]ll};led fault, it is seent that in aIl cases, the 

formatio·n situated ta the sauth sUP'];l'O'rts a ta.p'graphy with a 

higp,er me8J!ll. al iii .. tude than that of topography developed on the 

fCil>rmation situated ta the morth of the fault. (Comp~re units 

8-2 and 8-3; 6-6 8J!Dd 6-7; 4-5 and 4-6; p.oss:ibly 1-4 and 1-·5~ 

and also 3-5 and 3-6, of figure- IŒ, ~ge 56). It seems li.kely 

that these are thrust faults im wh:ich the thrust forces have 

Olri.ginated frOID the sOluth Olr so,uth--east; it may be that thrust 

faulting is: an. importa.mt structural cC1>nttral o,f ta.po,graphic 

developm-ent im. western Gaspé. 

Thè migration Olf the meam altitude may be oibserved by 

appŒ,ying the techrDi.que of "stratified: sam:p>Ii.DJg" (see p. 52). 

If a tOlpo:graphy is susp:e'cted to. have special trends;, then thes:e 

may be studi.ed by sl.i.cing the total. population into parts and 

developing frequency di.stributions. In the Big Berry Mountains 

West lIliap-area~ (figure B-3:J Appendix-B), the Lake Braneh red­

beds (tmi.t 3-5; map-3) are o:bserved frClm the to.pographic map. 

to. have a gradually decreasing altitude .. from- the western 

mountamOius region to the east,. where the Cas·cap.edia River 

flows through the area. HistOigrams were develoJIled for .arbitra­

ry: areas (o.f IO-line blocks of g,ri.d-intersection. poi.nts, from 

west to east) and the results p!latted iIII figure B-3, Appel!lldix-B. 
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The migr'ati.o.n of the ar:i.thmetic mean. altit.ude and the mode{s) 

are clearly shoWll1!. The me~ have a t.rend. decreasing in value 

towards the maj:Gr st.ream: (Cascapedia River). The geomorphic 

mea.D.lÏnlg;lhere,. is the reflecfdi.oIli of the eomtrol exert.ed by 

adjacent li:thologies and the cQ-ntrol o,f to>pography by maj-o·r 

streams. Apart from the Cascapedia River" three other majior 

s-treams t.raverse the outnro-~ area O'f' the Lake Br8.l!l!ch fa,rmatiGn: 

the Milller Brook, flGw1lllg NW ta> SE at abOJut the mi.ddle-ta-south 

part of' the area; the Ga-A~Shore Brook, also flowing NW to SE, 

at. about the central par~ of the area; and the Casca~dia River 

Lake Bxan.ch which flQ;wS 1011!gitudïnally t.hrough the area" from 

SW to- NE. The first (mo-st. westerly) stratified sample count. 

(part 5A of" figure B-3,. appendix-B) yielded alt.itudes ranging 

up tG 1900 ft with a mean alti.tude o,f 1221.3 ft; this appraxi­

ma tes the al ti tud:inal po:s;i t.io,n of' t.he adj acelllt. and higher units: 
Battery Po:intt f'olrmatio-l!ll (x = 1403.3 ft) aJiJJ.d t.he adjacent Ya,rk 

R:iver formation (x = 1091.4 ft.). No maj;or streams cross the 

area of t.he first sample p and the in.te,rpreta'tion is that al ti­

tude here is con.trolled by the bedrock. resist.aJiJJ.ce and the 

effect of adjaC:E;tlll.t resi.stant ("ri.dge-making"). l.itholo.gies. The 

s:econd stratified sample CGum~ is over an area thrGugh wh.ich 

the Miner Bro>ok and the Cascapedi.a River Lake Bral'llch Brook f1ow. 

The to'pography s'uppœrted in th:ii.s are a has a maximum altitude 

of only 1250' ft with a meam of' 884.3 ft, bGth n.oticeably 

lo.wer .than. for the previous sample. The interpretatioIlI is that 

al ti tude he're is ca-mtrolled most1y by the bedrock resistance 

aloiEle. The third "sl.ice" has a struct.ure of f'requene:ies almost 

exactly similar to that œf the second coumt and only a slightly 

lo,wer mean altitude, at 865.3 f-t. This wo>uld seem ta, indicate 

that bedrolck resistance and stre·am: erGs:ion, mass wastimzg and 

we-athering are iD!. sorne sœrt of' quasi-'equilibrium, and that the 

effect of mOIre resi.st8Jlllt adjacent formations is relatively af 

no consequence. The frequel1llcy di.stribution Gf 'a~titudes of the 

f'ourth and, final (mOls:t easter1y) strati.fied sample. count 

shows the effect of t~e major stream fl.o-wing through that area. 

The mean altitude hQ;wever,. is a,nly slightly lo.wer, at 806.1 ft. 

=-------------------------- ---------~~-=-~,-=------------------------------------'------------------
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Clearly, the to.pographic development on the Lake 

Branch fo,rmation,. in the Big Berry :Mo,untains West map-area, 

is controlled in the westernmost part by the adjacent more­

resistant lithologies. East of Miner Brook" the mean altitude 

is constant for the sliced po'pulations, and the erosional 

'topa.graphy is dependent only on the characteristic resistance 

ta, erasio·n af the bedrack material. The interpretation given 

is bac~ed up by the plots of altitude f'requency distribution 

curves in figure C-5 o;f appendix-C. Curves 5B, 5C and 5D 

have similar frequency distributions, while that of curve 5D 

is different, more complex, and resefubles the curves drawn 

fa'r units 4 and 6 (York River and Battery Point formations, 

adj ace:nt to the Lake Branch farmatio.n). The distribution af 

unit 5A seems ta be made up o,f two or mare camponents, while 

curves 5B, 5C and 5D show a single trend and lie in close 

proximity, away from unit 5A. The trends of 5B, 5C and 5D 

are correlated ta topography contro,11ed by a single rock type. 

A modified method o,f "sliced populations" was used 

in the analysis Q,f the frequency distribution of altitudes 

fo,r the Tabletap granite black, in the Mont Albert-Tabletop 

map-area (map-2). Cirques ;vere noticed ta be prominent at the 

sides af the Tabletap block,. and were abserved ta have a 

uniformly different tapography (arrangement of altitudes) 

f'rom the assumed fluvially-derived topography of the gen.tly 

rolling upland af the block. The total populatian underlain 

by the granite was cOlnsidered made up of twa subpopulatians, 

and frequency distributions af altitude were counted for bath 

parts and the whole.(See histagrams in figure B-2, appendix.-B). 

The cirque areas had a considerably lower mean altitude value 

(2680.9 ft) than the fluvial tapo.graphy (3402.7 ft); a mean 

value of 3166.2 ft was abtained for the whole. The cumulative 

percen.t-frequency curves (figure 0-2 of appendix-C) clearly 

shaw the presence af two welI-defined subpOlpulatians, one of 

which is due ta glacial action; the other is due ta fluvial 

pTocesses. There is a definite similarity between the curves 
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o;f the Mo'nt Albert p.eridô.tite and the Tableto,p; gramù.te -

thus, it is likely that ho,th have subpopula"ti.o,ns derived from 

glaciatiGn .. Theref'a.re', :in comparing the altitude of' diff'erent 

ra.ck units, it must be ascertained that the topography of' each 

has developed in a s·imil8,r manner and Ul!l!der the same general 

cQnditions of erosion • .Am impc1rta.n.t cGrollary is that the 

eDlvironment of' tGpographic development may be ref'lected by 

the al"titude pnpulatioB p much as in the case of' enviro,nmen"t of' 

dep'Olsi:tion ref'lected f'rom grain size of s:ediment.s (Folk and 

Ward, 1957; Friedman, 1961, 1962). 

The above discussion also points out one limitation 

of the arithmet:ic mean - there is nOo selectivity ... ", aIl. 

altitudes of' the s8.Illlple have an influence on :iits value. There­

fore, the arithme"t:i.c mea.J!1S; of o,tùy :iLdentically derived pGpU­

lat:i.oJlalS: can be su'bjiected to. valid comprison •. This has an 

impQJr-tant bearing i.m. uSùtg the values; Olf' the arithmetic mean 

altitude as "the :index of' re'lative er<illdibility. 

b) The alt:ii:loudie-mocle and "mo:dal teDdenc:y": 

The mQde of' a f'requency distribution of altitudes 

is; "the altitude value which is fOlund to oceur mo,st often. It 

is, an~ :indica"tion Olf the preferemce Ï1'I -the occurr~nce of alt:i.­

tudes in a top:o,graphy. In mo,st cases;, :i.ts: value correlates 

w:iith SQ:me pxedominamtly fIat area Olf the land, such as an up­

land! surlace or a broad valley bottom or a gen~le lowland. 

Ho.wever, the mo.de is also found to, be developeciJl for fre.quency 

distribut:i.ons of' alti.tude f'olr areas where no fIat surfaces are 

presen:t - where tOlpu,graphy is made up a,!" fairly steep Il straight 

s'lope-facets oDily (f'olr example, the area underla:iin by the 

Jonathan fQ)rmatiOlDl~ UIllÏ t-2 of map-4; refer tOJ figure lld, p.62). 

A frequeney d:i.s:tri but.ion may be un:funCildal, bimo,dal, 

o,r wi.th s'everal mo.des. There may be one well-developed mode 

Bll!d Gne Olr mOlre subsidiary modes; or there may be several,modes 

Dlo.ne od~ whi.ch is mOIre we11-developed than the others. AlI t.hese 

cat.egOlr:iLes may be seen f'rom the f:iLgures Olf histograms Ïlli. appen­

dix-B and from' the p:ercent-relative-f'requency hi.stograms of' 

fi,g,ure Il, ]11.62. 

------------._---_._---------, 
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Al tho1ugh the m&de is simply defined, the geumOorphic 

meanÏ1!l!g o,f a modal alti.tude is I!lo"t as easily visualized as 

that Œf the arithmetic mean altitude. TOI simplify, frequently 

it is more usef'ul ta speak in terms of' the "mOldal tendency" 

whi.ch is defined as: the indicat.i.on of' a mode sta"ted in terms 

of s:everal c las;s' intervals Gf altitude. In Mast ins tances, the 

mode sigmfies fIat areas present :in the landscape: it does 

nOot however, indicat.e such things as: the highest surface 

plane of an upland; rather, it gives the altitude at which 

there is the greatest area., For instance, in the sample unit 

6-5 (see map-6 and figure llid, p.62), there is ]lresent a very 

weIl defined upland surface which is traversed and eut by 

several narrow, s'teeJ!I-Sided, V-s,hape-d valleys. The upland is 

at an altitude of' 900-1150; ft but the mode is found to be ai; 

about 900-1000 ft; the madal tendency can be placed between 

the limi ts 80:0-1050' ft - at the lower limi t of' which i5: f();uDid 

the major break in s:laJ!te - above 800: ft lie convex slolp.es and 

the fIat upland, and belo,w which are f'ound steep', strai.ght slopes 

and the conuave sla.pes leading to the narrow vaII,ey-bottom 

lowlands. Thus, while the mode is not precise in defining the 

upla.nd, it may be usef'ul in help1ing ta. assign the altitude of 

the boundary between two domaiI!ll.S af different slap:e types. 

The modal altitudes of aIl sample frequency distri­

butions are sho,WIIl by the histograms found in appendix-B, and 

some p:.ercent-relative-frequency histograms plo,tted for selected 

uni ts, in fi.gure Il, ]Il.62. While. some uni. ts: have unimodal dis­

tributiolDlS, most are seen. to be po.lymedal. 

A ]lO>l.ymadal distributiolill maybe expllained by carrela­

ting each of' the CiJlbserved DlOldes wi th topolgraphy shown on the 

cOlntour maps. There are sorne cases where the sample is simply 

tl!JlO small 1.0 have a uniform continui:ty of altitude dis:tribution 

through aIl. altitude classes;, the several modes' are not very 

mea.ningful :in this: instance (for example, uni t-5 Olf MGunt 

Lo:gan maw.-area: see histogram, figure B-I of appendix-B). But 

even when the samp-le i5 large, the m01dal tendency may be sot 

tao. weIl defillled (fa.r examp;le" unit 3-2 of the Big Berry Mtns • 
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West area: map-3). Wben there is some d:i.fficul ty iD. as:signing 

the l:imi. ts of a mod.al t.eDJdency (for exa.nqr.le, for w::rl:t-5 of the 

Rivière Angers map-area: see histogram 4-5, figure lIa, p. 62), 
the al ti:tude frequency distri.bu1d.on. may be cQ'nsidered in terrils 

Q(f do;ubled class i.ntervals - 100 fi; classes in this case. The 

modal "tendleD1CY usually b~comes m:uch more evident.. 

In general, po lymo.dal alti. 'tude dist.ri.but.io,ns should 

si.gnal -the ]llres:enc:e of' mxed subpo>pulat.:i~ w:i.thÏlill the samp1e. 

These may be due ta, special causes: sueh a.s: g1a.c:iati.olli., in the 

case (jllf' -the. TabI.e't(jJ)]!) grSJiÙ.te e.rea (map-2; ref'er' to hi.s"tC!l;grams 

2, 2A, 2B o~ ~igure B-2, appe~-B); or fau1~ing, as :in the 

Oak Bay area (map-Ei;' see hii.st(l)lgrams 6, 7. SA, 6R, 7A. 7B of 

fi.gure B-6, .a:p-pel'll.f1:ix-B); or mixed rock f'Cil>rma ti.ons, i. e., the 

presenee o.f l.:i:tho·lo:gy o:.i;her than tha-t mapped foJZ' the area. 

MQlre· commOllllly,. pOll.ymOldal alti i;ude c1:istributioIllS indi.­

caioe nri.xed subpopulaitiLoJlis att.ributabl.e tOl 1!.he general form-facets 

o'f "the tOPQ\grapy, - uPJlancffi, slCllJp"S and lQWland. For example, 

ÎIIl the Ri.vi'"è·re Angers Dl!ap-area,. the Fortil1ll Group ,(und.f.-3) su:p­

pnrts 8J!I:. al-titude frequelillcy- dis"tr:ibut.:iolDJ. wi.th three modes.(See 

his 'to>g.ram 4'- 3 t figure B'-4, appendi.x-B). The primary cr dominant 

m(jJ)dal teedency is at. 1300-1700 ft altiioude and represents the 

g,en:tIy ra.1:t.ing; up-J.8.Illd, fGund in the area; the mode at 200-250 

fi> correla'tes w:ith the broad, flat-bot.tomed Causapscal Ri.ver 

valley; and the mode a10 6:50-70œ :ft represemts, appro:rimately, 

the mid-alti -tude e;f' the valley si.de slo'pes:., Simi.larly, in -the 

CUQJq map-area (map-8)" the S't. Leon. fo,rmat:ian has, 1owo modes: 

the higher eorrela"tes rith the alt.i:tude of the upla.IlJ.d surface, 

and the lower represen:ts the valley floor o>f "the Matane River 

(refer to hi.stogram 1, :fi.gure B-8, .à.ppendix-B). In the Causap­

s'cal East area (map-7), the York River formation (uni.t-9) has 

a well-defined major mode which correlates with the upland, 

and minor modes which correla"te wit.h slo.pe-facets and the valley 

bo:ttom (l;f the Cascapedia River (see hi.s,tOlgram. 7-9, figure lIb, 

p. 62). 

Frequency dis·tri.butio·ns of al ti tude, wi th a single mo.de, 

are obiiained for topography in which there is present a fIat 

. --------_._" 
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area~ such as 8Jli. upland surface which has not been. dissected 

tao. greatl;y; or perhaps a lowla.Ili.ci near sea level; or a broad 

valley fla~. The greater the extent of such am area, the bet­

ter developed will be ~he modal tendency af its altitude popu­

latio,n. In western. Gaspé, units 1-4, 3-1, 8-2 and 8-4 (m.ap;s l, 

3 and 8~ resp-ectively) show well-defined, gently rolling up­

land surfaces. Histograms of altitude frequency distributions 

fo·r these unit,s" show clearly defined unimodal character. 

For a highly dissected topography ("mature lt in the 

Davisian sense), the modal tendency is still found to occur 

for the frequency di.stribution. of altitudes. For example, the 

Jo.nathan. f'ormation in the Rivière Angers East map-area supports 

a topo,graphy made up e$sen'ti:a11y: o;f' slopes. The sample of i ts 

alti.tude po,pulation shows a relatively well-develo~ed modal 

-tendency (refer ta histogram 4-2, figure Ild,p. 62), which 

correlates approximately with the altitude lo'cus of the middle 

part of the slopes (r.efer to ma];!-4). Theoretically" it is the 

Middle p:ar-t of slo'p:es which has the greatest areal exten.-t, in 

a topo:graFY in which up;land and lowland are at. a minimUlllJ, i.e., 

in a Itmaturely" di..ssected topographyo For the above unit, it 

is found that the mode, Mean and Median altitude values are 

almost equal - the condition necessary for a Gaussia.n. "normal" 

distribution. 

Generally,. a frequency distribution becomes smo,other 

as ihe number of counts in the saDi'ple increases. This may be a 

disadvantage in the case of altitude frequency distributions, 

deri ved on the basis of li tholo,gy, for i t resul ts in the masking 

of the modes of subpo,pulations due to form-facets,o The distri­

bution ob1ia.ined fo)r the Quebec group (unit.-l of map-l) is an 

e'xample. Wi -th a -to-tal of 2350 alti tude counts" i ts histogram 

shows a.nt extremely SDroo,th distributioID (histogram 1-1, figure 

lIa,. p. 6.2) w::tth a smgle mnde o, The Drode{sJ representing valley 

bo:l;.·tolIli lalWlands, w;bic;::b. are seEml -ta. be Fes:ent on map-l, are 

campletely masked. lm this insta:nce, ::tt would have been better 

tŒ have divided the area ~to several parts, and to have counted 

separate frequemcy distributions iolo each. 

.1 
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The mo,de is dilieulii 1;0 calculate i.m the cas:e of poly-

IIl10rlal di.s:tr:ii.bu"tions: eSp:E'cially, it may he more useful 100 

cOlllJSider the indicat:ii.OlJillS; o·f "mo.dal. tendeIillcy" mstead. The 

mOlde dOles nOlt depend OIl! aIl al t:i. tude values oif a distribution 

(-the ari:thmetic Drea.m doe-s); however', the size ()jf the sample 

is to, sorne externt eritical: very small s:am;p1es IlÙght ,have no 

mOldal tendency; very large sa.mples might have sOlme of the 

mino,r mOldes obscured. 

c) The Median altitude: 

The media.m measure of central tendency of a dis tri­

buti,on of altitudes is o·f l,es:s:er ïmpœrtaJlllce than the arithmetic 

mean or the mode. It is based OE; the division o,f the populatio,n 

into t.wo parts: 50% o,f' aIl altitudes have highe'r values than 

the Median and 5~ have 10wer va1ues.. This indicates that one 

half of the area sampled lies at a lower level than the median 

altitude and one half lies at a higher level but the alti­

tudes wi thin thes'e divis,iollis lie between the limi ts of the 

range o,f altitudes a.md the median value, and can be in any 

form olf distribution. This pro,vides us with a.n extreme1y gene­

ralized view a,f the topo)graphy and O>lite which has little meaning. 

The mediam might s:erve as a preliminary meaS.ure of 

the central tendency. It may be read directly from a pIo.t o'f 

cumulative percent f'requency and might. s'erve as a rCillugh index 

for comparison, befCillre the ar:i.thmetic: mean CaR be calcu~ated. 

3.4-(4) Geomorphic sign:ific8.Iillce of dispersion of altitude para.­
m,eters: 

Dispersion indices measure the spread o:f va1ues about 

the central tendenay of a distribu"tio,n. If the grouping is very 

clOlse abo,ut the average of the series, the interpretation is 

d:ifferent than when the values have a wide s.pread .. Dis,p-ersion 

of altitudes is: an indi.cation of the relief of a topography. 

a) The range: 

The range is defined as the dif:f'erence between the 

la,west and highest altitudes fa,und in an area,. and is the 

1 
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simplesi> index o,f dispersion. It gi.ves the maximum. reli.ef in 

an. area. It is a s'impIe index tOJ derive - i ts value May be 

o·btained from any co,ntOlur m'ap-. The r8J!l!ge, ho,wever, is mot a 

very mea.ningi'ul index. for it is based Oili two extreme values 

Olf a dis:tri.bution and i t dales noi> comment o-n the arrangement 

mthin.: the pre-s:el!ll.ce Olf olne high hill wa.uld :pxoduce a large 

value fOlr the' range, but the greater part of the land area 

eo,uld be a featureless plaino 

b) The standard deviation from the Mean: 

As defillled and descri bed Oml. page 44, the s:tandard 

deviation aoo,ut the arithmetic mean altitude affers a much 

more signi.fieant ]Ilarameter fo·r the descriprtion of topographie 

relief. I1i is defined sa that a Gaus:siam. "normal" dist.ribution. 

would have 68.26% of aIl values ine luded wi thin 1iwo s:i;8J!II.dard 

devia1iiolllS (a,ne on eit.her side Elif -the mean.) .. Fer maderately 

s-kewed distributions', this holds true also. The small.er the 

value of' the standard deviation, the greaterthe concentration 

of al"ti1iudes aba,ut the Mean:; 1ihe less fue available relief over 

the greater part of the land area. 

The term "relief" i,s somewha"t confusing in Geomorphic 

]itera1iure. GemeraLly, :it i.s. given. as the diffl'erence bei;ween 

the maximum a.l!IId mÏl!nimum altitudes faund in am area, i.e., the 

range; but it i.s· uS'ed in discussi.on as ind:ication of 1ihe heigh1i 

Elif land a,ver which denudatio:nai processe·s due 1io gravita1iional 

s'hear stresses. (Strahler, 1952, p. 924-925) May be considered 

ta act. This is mislead~g, far mOls't of these proeesses CaDi be 

c·onsidered only relative -tOl an average value a.f the relief,. and 

not the total relief, which 'Would not be avai.lable over mos1i of 

th~ area. 

The value of twice the s'1iandard deviation. abou-t the 

arithmetic meam altitude wOluld give an index o·f the "effective" 

relief of 8.Ill area, which May be directly rela"ted 1io pro,cesses 

alf den\udation induced by gravi ty, consider~ in terms of average 

effecii • 
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Values' of the ra.Dlge and sta.Dldard deviatioD! are tabu­

la-ted: iD! table D-I, awendix-D;: the railige arIld "effective" 

relief are ploJtted fo'r aIl rock uni ts- in figure la, p:. 56 p 

arIld group:ed in figure 14-, p. as . 

c) Other measures of dispersio'Di: 

Two oJther measure-s of- the absO!lute disp.ersio-n. of 

values of a f"requency distribution were mentioned in section 

3.3-(3), po. 44-45. Thesee are: the ~ri8J!li.ce, which i5 equal to 

the squa.re of the value- of the standard deviatioDi; and the 

meaIll deviatioIJ), whi.ch for mO!derately s-kewed distributio,ns:, is 

empàrically equal to four-fifths of the value o,f the standard 

devi.ation.. The-s;e measure-s: do Illot ap.pear -to have much use in 

describing a -topolgraphy. 

A m<eas;ure of "relative dispersio·n", the coefficient 

of variatio:n, relates, the arithmetic mean alti.tude and the 

st8J!lldard deviation by the equatio'IJ) V = ~ , where V is the 

coeffi.cient of variation. (The value May be s"tated as a number 

or as a p;ercentage.). The co'ef:f"iciennt was calculated for aIl 

sampled sedimentary rock UIlIi.ts and the values were ~llotted 

agail!l!St approximate average distance3 f"rom- the sea (base level). 

The rel a-tions hip; is ShOWIll in figure 12, po 68.(Am expo·nen-tial 

trend is, obtained, with values of V decreasing with distance 

measured away f"rom the base level). Fo,r rock un'its which are 

at a distance greater than about 20 Kilo,meters from the sea, 

the values of V are foUl't.d to be in a relatively na.rrow range, 

froDlJ abo'ut. la to: 30~ (s-trumdard deviat.ioDi is 10-00% of mean); 

the t.rend is: remarkably constant and decreasimg very slight.ly 

away from sea level. Less fuan 2Œ Km f'ro>m, the sea,. the reck 

units support t®po>gra~ies for which the coefficient of vari­

ation is much higher, ranging u~ to a value of 0.65 (65~). 

3 - The d!ista.mce f'rom. the sea (base level) was' obta:i.l'ILed 
by measuring alo-lillg -the major streams, frOnt -the sea to 
the approximoate (estimated) "celll:tre of erosian" of the 
uni -te Where seve'raI streams drai.ned a.Ill area, distances 
along aIl were measured and averaged ta give the mean 
à.i.stance. AlI distances are approxima te. 

------.~-O--.. _--;.r-----------------
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Figure 12 shows that in western Gaspé, the standard 

deviatiGn relative ta the mean of altitude po,pulations deve­

IGped on li.tholo,gically similar uni t-areas (the relationship 

m:ay be defined as "relative bedrock dissection") is greatest 

fo'r uni ts which are closest ta the sea (base level) .. It is 

interesting to no,te that there may be seen a vague indication 

of a cyclical (modified sinusoidal?) trend fGr values within 

the general envelope fi tted to the relatio,nshi·p .• 

The coefficient Gf variation might :p:rovide a conven­

ient and meaningful index for comparison of different erosional 

topographies which may or may not be from the same general area. 

3.4-(5) Geomorphic meaning of skewness and kurtosis. 

a) Skewness: 

Skewness is a measure o·f the asymmetry of a frequency 

distributio'n. It shows the presence of a 'Jtailing" of values 

(altitude) at either end of the distributio,n ... When the tail 

is at the upper end, the distribution is said ta be pasitively 

skewed; when the tailing is at the lower end, it is said to 

be negatively skewed. 

Po.si tive skewness' is not commOR in the sampled 

lithologically-based altitude frequency distributions in 

western Gaspé. It is weIl defined only for the altitude popu­

lation (topography) supported by the Lake Branch formation in 

the Big Berry Mo,un.tains map-area (histogram 5, figure B-3, 

appendix-B)D In this area, the poorly-consolidated Lake Branch 

redbeds are adjacent ta the very much more resistant York 

River feldspathic sandstone on one side and the Battery Point 

greywacke on the other (the difference in relative res~stance 

to erosion o·f adj acent units is the maximum found in western 
Gaspê"). As outlinèd on pages 55-57 there is cantrol exerted 

by the mo,re resistant lithologies on the topo.graphi.c develop­

ment on the less resistant formation. The high value of posi­

tive skewness in the altitude distribution is thought to re­

flect this. Positive skewness is fo;und also in the cas:e of 

/ 
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Figure 12 shows that in western Gaspé, the standard 

deviatio·n relative ta the mean of altitude po,pulatioIIls deve­

loped on li.thologically similar uni t-areas (the rela:tionship 

may be defined as "relative bedrock dissection") is greatest 

fo'r uni ts which are closesi; to the sea (base level). It is 

interesting ta no,te that there may be seen a vague indication 

of a cyclical (madif'ied sinusoidal?) trend fGr values within 

the general envelope fitted to the relationship. 

The coefficient of variation might :gravide a conven­

ierr.t and mean:ingf'ul index for comparison of dif'ferent erosional 

topographies which may or may not be from the seme general area. 

3.4-(5) Geomorphic mea.Illi.ng of skewness and kurtosis. 

a) Skewness: 

Skewness'is a meaSure of the asymmetry of' a frequency 

distributio'n. It shows the presence of a ''tailing'' of values 

(altitude) at either end of the distribution ... When the tail 

is at the up:per en.d, the distribution is said to be positively 

skewed; when the tailing is at the lower en.d, 1.t is said to 

be negative-ly skewed. 

Posi tive skewness' is n.ot common ir ... the sampled 

lithologically-based altitude frequency distributions in 

western Gaspé. It is weIl def'ined only f'or the altitude popu­

lation (topography) support.ed by the Lake Branch formation in 

the Big Berry Mo,un.tains map-area (histogrem 5, figure B-3, 

appen.dix-B). In this area, the poorly-con.solidated Lake Branch 

re-dbeds are adjacent ta the very much more resistant York 

River feldspathic sandstone on one side and the Battery Point 

greywacke GR the other (the difference in relative resistance 

to erosion o·f adjacent uni.ts is the maximum found in western 
Gaspê). As outlinèd on. pages 55-57 there is cantrol exerted 

by the mOlre resistan.t li thologi.es an. the topographie develop­

ment on the less resistant formation. The high value of posi­

tive skewness in the altitude distribution is thought ta re­

flect this. Positive skewness is fo.und also in the case of 
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uni ts 1-5,. 5-3, 6-6A, 8-4, 3-4 and 3-6. Except 5-3 and 6-6A, 

which are very prOJbably affected by structure (faults), a1.1 

these are adjacent tO\ more resista.nt. litho;lo.-gies. POJsitive 

skewnes s, ithe ref OJre ~ wOluld s eem to be a s'ignal of contro 1 ex­

erited on. altitude distributiars by nearby IDOlre resis"tant rOlck 

un:its·. Where several border on. a relatively nonresis"tant unit, 

the con.tro:ls are s:uperimpo>sed and complex in the averalI. ef­

fect .. Ho;wever,. if the area of the weaker rack type is large, 

the effects due tOJ the adjac'emt res'is"tan:t un:i."ts might be con­

i'"ined ta· the edges and. COJuld passibly be studied by stratified 

sampling in strips of to.pography parallel ta; the uni:t bo..unda­

ries. 

Si.n.ce mos:t ro>ck mrl:ts in. western Gaspé" do no:it sup]lOrt 

posi:tive skewed altitude dist.ribut:ioJ:l.S, i:t is considered that 

ccm.tro.l by adjiacent resistan:t ra.ck llnlÏ."ts is n.o>t olverIy :impor­

ta.nit. 

Negatively skewed altitude di.stributiaJlllS are probably 

due "tol the effect Otf' st.re:ams. Very hi.gh values of rnegative 

skewness are correlaitable to areas: where there is' much evident 

cantra:l. by majOJr s·"treams actÏDJg as well-develop.ed local base 

levels. FOlr exampiLe, sampile tmJi:ts. 7-4. 7-7, 7-8~,. 7-9 a.:md 7-11 

have allti:fiude pnpulatio"ŒllS wi.th h:igh :œegative skewness values. 

These are fo.UliIl.d :iin. -the Causaps'cal Eas;i; map-area" bo'rderi.n.g OD 

the Matap:edia R:ii:vrer which rUlllS -t.raIDsverse ta) the "trelilld a.f the 

rQ:ck: w:DÏ:ts· •. The river aets as a IIlla.jjor base leveI aDld there is 

indicaitian o,f' a reg~i.olilla.l slo>p.e towards it.. Untit.s 4-3 and 4-6 

s:imi.larly have high IaJ.egatï.ve skeWJ:lJ.ess "l'al ues.. These are found 

i"n. the Rivière AlIDg.ers: East map-area, where the Causapscal 

River and the Riviére .Anlgers flo,w thrOlugh. Again, there are 

very apparent regi.o.lllal slopes QJf tapo>graphy tQJward -these majo.r 

streams', suggesting the gradi.ng a.f to,pn.graphy. Other examples 

C B.Dl b e giiv-én,. aIlld i -t se ems fair ly c ert.ain. tha t nega 1ii ve skew­

ness indica1ies a degree (!l'·f s"tream erQlsion. 

As found for sedimel'll.tsdFriedm:a.n,. 1961,. p. 524), skew­

ness s'eems' ta be en.v:iranmenrt-sen.s:i1iive for frequency distribu­

ti.o:ns of tapo\gJ;aphic alti.tude also .. 

------:----------- .,.,--------------_. 
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b) Kurtosis: 

Kurtosis :LS a Illleasure of the "peakednessu of a 

f'requency distribut.i.on curve. Iii indica"tes the degree of cen­

tral sorting. 

Rig.h values Qif kurtOisis (lepi;okurt.i.c curves) are 

obtained for frequency di.stributio,ns of altitude which corre­

late with relatively fIat or featureless "top:ogr aphy: e.g., 

gently ralling uplaIllds,. plains areas', aI!lJd ride valley fla'ts. 

The Gaussian "narmal" (mesokurt.i.c) distribution, for' which 

the kurto'sis value is 3.0,. eorrelates with maturely dissected 

topography in. which slo,pes dominate and upland and valley­

bOlttom lo.wland areas are at a minimum. Url!Ï:t;:; 4-2,. 4-3 and 4-6 

of the Ri.vi.ère Âlllgers East map.-area and units 6-4 and 6-5 of 

the Oak Bay lIlJap:-area are examples of topography with meso­

kurti.c alt.i tude f'requency distributi.ons. Uni.'t 1-4 im the 

Mount Logan. map:-area has an ex'tremely leptokurtic altitude 

frequency distribu'ti.o'n. 

Frequemcy dis.i;ributioJ!liS Oif ali;ii;ude with low values 

(!IIf kurtOlsis (platykur"tic curves) are fOlund tCl' correlate with 

to:pography in. which neii;her well-develoèped uplands Gr other 

extensive fl.at area, nar mature disseci;iOim, is f'aund to be 

present .. Exemples would be uni.t.s 3-4, 3-6, 5-3 and 1-5. The 

pla'tykurtic dis,tributioDl prabably signifies an intermediate 

s"tage of top(!)lgraphic developmemt iIll. t.he Gasp.é"'. 

OIll. the who le, kurt.osi.s· commen:ts on the degree of 

developmemt of the typ:e of landforms found. It sho,ws whether 

a topography is made up; of fIat. areas or highly dissected. 

arameters wit.h distance 

In order to ascertam whether the descri.ptive parameters 

of altitude frequelŒcy distribut.ions have a dependency on the 

distance from the pr:imary base level (t.he sea), fi.gure 100 

was drawn. (found included iIll. t.he pocket at. the back of the 

thesis). 

- -------....,...---_._--- ---~---
./ 
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Figure 100 shows skewness, kurtosis, standard deviation and 
ari 1ihme1ii.c mea.n. values for -the various al i;itude pop.ula1iions 
plo1ited agains~ the approxima"te average distance of the uni1is 
fra'm the sea - the base level - measured along drainage lines p 

on topographie IDl8.pS of 1: 50,,000; sca.le. AlI the parameters 
show defini~e sys1;ema~ic variabilit,y 0 Ma1ihematically fitted 
fïrst order linear trend lines, according ta: the least squa:ïl:'es 
method (out,lined :in:. mosi> stei;is"tical tex"ts), show the average 
Q,r mea.n trem of each • .Alill appronma:te "enveIGpe" cf values 
ha.s been, fitted by eye to each graph, in order 1io allow aome 
cammen~ on the range ~f values. 

l't i.s apparem't, 'tha"t base level does exert a defiDi 'te 
and systematic, control over' the developmemt of -tapography in 
wes1iern Gaspé. 

a) VariabiIi!y of mean altitude and standard deyiation 
with distauce t'rom base level: 

Mean al-t~tude values plotted against distance from 
the seo. shows an average' 'trend vhich i.s defined by ~e 

equatiCllDJ.s T 8\ 924 0 7 f-t. + 3.372 D where 

y is mea.n altitud~ ::i;-n t'eet; and:. D is distance t'rom base 
1evel,measured. in KilCiUIle1iers. Yosi; mei1DS are t'ound wi'thi.n a 
we11-def':iD.ed 600 fio ride "enveIope", parailei to and centered 
o~ the calculai;ed average trend line. The values which do not 
bel~g im the emveIope are be11eved comtrolled by structure, 
because theyare aIl closeto t'aults. With~ the trend envelope, 
the scat.ioer of' values' shows 'thr:ee parts with high values of' 
meatn alti. iude spaced more or less evenly along -the distance 
axis~ wîth two imterveDdng localities of' low me~ ali;itude. 
A cyclical trend may be speculated but it do.es not appear to 
be of ~ particular sigmificaoce. Tre:mds for indi.vidual rock 
types mostly show parallellisl1'll wi:t.h "the general linear varia.­
bility, indica'ti.ng thaf. mQls't are adjusiiecI t.o the topographie 
system (for examplle,. -the York River Formati.on,. disregarding 
"the uprf aul'ted beds). There is one éxcep:t.ion - the Gr8J!ll.de Grève 

/ 
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s~l~ceous limes~onesp which have a wel~ def~ned ~rend more a~ 
right angles "to tha:t. of -the sys-tem. Why this is so is no~ 
elear .. for the rock ~ype i.s f'ai.rly UliIlÏf'OrIm; i.t. may be ~ha~ ~he 
areas sampled aresmall and dis"tor~ ~he. trend with some abnor­
mal values; also, there is s~rua~ure presem~ ~ or Dear the 
ou"tcrops of this li~hology. which again migh~ dis~ort va1ueso 
.AlllJother pOlss~bili ty mght. be that the topographie sys1ieE!l i.s 
mot. ,?olD!Pletely illl eqm.l:ibrium ri'th aIl rock tmits. 

If the arithmet.ic mean altitude is an indica"tor of' 
relative erod~bi.li~y, then the. " envelope " of' values as shown 
in figure lOO-A,. may approximat.ely define the ma.x:imum amounii 
of' dif'f'eren:tial erosion in wes~ern Gaspé,. if' s"trueture \'rere Dot 
present. 

S~a.udard devia~io:l!II. plo)"t;~ed against dis"ta.Dlce :trom base 
level has a ~reDd which is àef'ined by "the equa~ioDS 

S.D. = 321.6 fi> - 1.0:50 D where 

S.D. is s~a.ndard devi.a~ion;; and D is dis~a.Dlce from base level 
measured :in Ki.lome~ers. A:rtn e:avelèlJpe of valuës 200 :f~wi.de 
eJ!1CIQJses al] bu~ three of the uni. t values. Agam, the enve­
lope is parallel "to and ceJll.~ered OIll the calcula"ted main trend. 
The graph shows "tha"t the. s:verage "ef:tec~ive" rel:ie:t :in western 
Gaspéis greates"t ai; close to base level and decreases direc~ly 
as the d:i.sta.nce t..oward the inter:i.or region. The envelope 
de:tines . apprrox:imJately the maximum amoWllt of' relief ~hat. can be 
ob1lained by the variable bedrock f'ound :in -the sys~em' • The 
relief' is governed bo'th. by "the enengy input; in "te the sys"tem, and 
~e res:i.s"tance of~ered by the bedrock 10 dissipating ~he energy 
-through e;ros:i.GD. Along the avai.lable distance :trom base level, 
f'ound ~ "the sys~em of "t~pagraphy.~ the map area, ~he relief 
over those rock UŒi~s vDich are expected ~o be resis~an~ or 
f'airly so,. is found to be h:igh (e.g., the volea.n:ic rocks. -the 
Bati;ery Point Formati.on; Honorat Group rocks);- however, ~here 
are several excep~iaas to ~is rule • 
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b) VariabilhB[ nf skewness and kur~osis values 

wi~h dis~ance :trom base level: 

The variabili-ty of skewness plotted again:st uni~ 

dista:li.ce from the base level is according to -the equatioœll: 

1/ where 

SK is skewness; and D is the distance from b~se level, 

measured in. Kïlometers. Skewness i5 defined also by a fla­

ring envelope of values as shown in figure IOOD. The ab ove 

equa~:i.œll shows that "the nnaim tre!ilid is almost cons-tan~ over 

the·avai.lable dist.a.nce of st.reams :flowing in. ~he sys~em. The 

f'laring i.s cen"tered om -the main ~ren.d and wideIlls away front 

base level. The negative value of ~e averageskewness indi­

cates probably that strewn erosioD is prevalent and important 

~roughout the western Gaspé: The flaring envelope probably 

indicates tha;t.: a)- con-trol exerted by adj acent resistant 

li"thologies is IIIlOre prevalelill:t in "the in"terior regioD; and 

b)- con-trol by local base levels, ef~ected by major s~reams,l 

also becomes more Ïl:ILpOrtant away from ~he primary base 1evel. 

(Ref'er back to discussion on skewness, section 3.4-(5) Il p. 67). 

Kurtos:ii.s plot-ted. agains~ dis~ance from base level 

has a "trend which is def~ed b,y the equation: 

K = 2.6024 + O .. Oa735 D , where 

K is the kurtosis; and D "the distance from base level, 

measured in Kilameters.. The fitted envelop~ of values is 

about 3 kur"tosis poiDt.s ride and 1s cen:.tered at the main 

t.rend., with i~s limits parallel to it.. Kurtosis ls seen t.o 

be almost const.ant with distance SlNay from base level, as 

ls skewness. There does mot seem to be aDY clearly defined 

rela"tio,nship' with li'thology. Within the envelope, values are 

orien:ted in· a fashion. suggesting a broad 'M' -figure, al though 

this May be an illl.uS:lO>.à.. Kurtosis seems to be dependen-t on 

local condit.ions; i.t does no~ seem ~o be a sensitive par~etero 

.1 
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ra summary, there. is a cleareu-t relat.:ionship of fre­

queney distri'but.:ion of altitude deser:ipii:ive pa.ram~iiers 'to 

base leveI.. This ~s empirieal pro of that base level exerts a 

systematic eOlllrtrol over the developmen-f. of -topography in -the 

wes-tern Gaspé. 

The -trends define ~e -topographie system present :in 

-the Gaspé. The fi. tted average trend liDles defiDe the average 

"topographie condi-tians in the system; while 1ili.e indiealied 

envelElipes of' values show the maximwm eondi. tiO,DlS 1/1 Thus, "the 

bel1; or envelo.pe of DreaD! values shows -the hi.ghes"t a.œl 10wes1o 

poss.ible mea.:n. al-titude a~ which a rock may s-tand at a.DlY one 

distance from base level, ae~~rding ~ its internaI and ex­

"terDal charae-ters which def~e its relative erodib:il:i1oy within 

"the system: ... The envelap:e of siiandard dev:i.a1;ion values shows 

the grea"test and least. poss:ible reli.ef' values that a rock 

w:mitc migh-t, arrive 0.1;, depeneHng on. i-ts loca"tio'D wi-th:i:m -the 

~ys"tem, as defi.ned hy iohe dist--aIIlCe alo,ng a stream paiih. f'rom 

i:t -to "the sea. The values of' skewness :ind.:ica"te -tha1o river 

erosion :is dom;namdi :in -the Gaspé". Kur"tosis se:ems 100 be -the 

leas1; deserip'tive paramet.er and. does moi; avai.l mueh.·iDf'ormation. 

/ 
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CHAPTER IV 

( ) DIS C U S S ION and CON C LUS ION S 

C") 

4.1 The li thology-aliiÏ:tude relatiOJnship. 

4.1-(1) The li"thologie uni"t. 

The objec·"t:ive of' "this thesi.s was s"ta"ted to be "the 

description of' the li"tho]o,gy-altitude relationshi:p in wes"tern 

Gasp~. This was approaehed through f'irs"t def'~ning "topography 

as a po'pulation o;f alti"tudes (sec"t. 3.2-1~ p. 35) and then 

sampling "the altitude frequency distributions over areas of' 

reasonably uniform lithology. I"t is theref'ore impor"tant to 

kn;m;w wha"t "the Gp"timum sized unit of' li."thology migh"t bep f'or 

"the unif'ormity of' a rock type i.s relatively dep;enden"t on "the 

§.vailabi.lity and type of' mapping~ and there may be co,nsiderable 

choice f'or some regio,as o The und.ts should be eO'DlSidered in 

relatio,n to the degree of' homogeneity of' "the litho logy-; the 

size relative -to "the area co,nsidered f'or analysi.s; and -the 

size relative "to averaging out o,f "the eff'eei;s of proces ses 

over the unii; area. 

In western Gaspé" geologic mappling is available only 

ait the groupl or f'o,rmation2 level. Ii; appears, froml "the dis­

cussio;n given. below, tha"t these are optimum uni"ts of li-tholo­

gy f'o,r this type of study. 

Magma"tie igneGus ro'cks are generally defined by mine­

ralo,gy alo,ne and are the least variable of POIS sible rock "types, 

in a relat,ive sense. The- quest,io,n o,f oprtimum unit size is no"t 

pressing, and has been largely resolved by fi.eld mapp,ing: 

usually the size of' an intTusion is eharae"teristic and when 

mi.Dleralogic al co,n-tent di.ff'ers, dif'f'erent uni"ts are map'ped. 

Volcanic igneous rOlcks can be mo.re variable over a unit area: 

far example, lava beds migh"t be interlayered with "tu:ff's; or 

1, 2 - The formation is the f'undamen"tal rock unit of' s"trai;i­
graphy. I"t is def'ined as " •• a genetic unii; formed under 
essen-tially uniform "condi:tions or an al "ternai;inDl. of con­
dition:s .. " (.Am:ericB.IlL Stratigraphic Code, 1933). A group 
consis"ts of' two or more forma"tio,ns • 

.1 
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a variety of" volca.n:i.c rocks rmighi> be f®und closely associated 

with sedimentary beds •. It mght be possi.ble im s®me cases ta 

map these as separate uni. t5: bu"t usually thi.s is Illot feas,i.ble 

and the rocks are mapped. as: a'group (e.g •• Mont Al.exa.ndre 

group). Genera11y. igneous rock -types show. least amo,unrt. of 

variability within. mapped llDl:i-ts. 

Sedimemtary ro.cks are mapp.ed in. the :f'ield by groups, 

fo,rmatio'ns, members, or in. same cases of' very detailed mapping, 

by the smalles-t whole unit o,f' deposi-tio,n, the ~. The bed waul.d 

he exp:ected -to have the least variable li:tholagic composition; 

ye-t it migh-t be made up' ad~' iihim lam:inae a,f materials which 

might have very diff'erent resistances -to weathering and erosion. 

ThUS,. regardless 0.1' the type (size) of sedimemtary rock unit 

chosen as the basi.s of analysis ()If the li thalogy-al ti tude re­

latianship, lithola,gy wo,uld never be perfectly hama.geneous 

over aIlf unit area. Furthermore, sedimentary strata or beds have 

certain. inherited orientations in space (dip and strike) which 

provide for more heterogeneity over unit areas of "unif"orm" 

lithology. The bed· contro,ls the development Q,f microrelief in 

a relatively f"inite area but its ef"f"ect on averalI. topo.graphy 

and macrorelief is lost. The member a1so is a relat.ively sma.ll 

unit and has an added disadvantage in that it is ~ot commonly 

used :in geologi.c mapping. Usually, m.embers are designated to 

outline un:its of local importance only. The mo,st commonly used 

unit for geola;gic mapping is the fo.rmation which has the follo­

wing CGmmon. characteris"tics (after Wel~er, 1960, p'. 421-433): 

a}- vertical continuity of deposition; 

h)- la"teral comtinuity of s±milar strata; 

c)- consisten.t chemical and m:ineralagical composi"tion; 

d)- abrupt changes of lithology with respect ta adja-

cent formati.o,IlS; 

e-)- possible presellce and persis"tence of key beds; 

f)- possi.ble cyclic repeti:tio1ns of strata. 

Field geologi.sts c.o'nsider the formation in very broad 

terms as " ••• the mappable rock unit ••• " • WeIler (1960~ p. 425) 

( 
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comments on this practical view: 

"In o,rder to be :pxactical ~ a formatio,n. sho,uld be 
identifiable amd dist.inguishabl.e from adjacen:t 
format.ions by virtue af reasonably obvions cha­
racters that can he reco'gni.zed by any compet.ent 
geoTogist. Most commonly, gross li:tho·lo'gic cha­
racters are relied upon although there are nu­
merous exceptions. The ideal fo.rmatia·n cansists 
a,f a single distinctive kind. cf ro·ck sharply 
set QJff :from different but equa1liy distinctive 
ro;cks bot.h above and below." 

These are excellenrt standards for mapp:ed rack uni"bs a,n which 

lithology-altitude analysis might be based~ at the level at 

which the entire topo·graphic system of a regio,n is under con­

sideration. Formations are vari.able in size but they are suf­

ficiently large to all.ow a good assimilation and averaging of 

the effects of processes acting t.o reduce the topography. This 

is important, fo.r pro,cesses over a fini:te area can he in very 

poor adjustmemt with the bedrock and might dist.ort the altit.uQe 

po'pulation considerably from t,hat which might be characteris­

ti.c for a particular rock type co Aliso ~ the fo·rmatio·n is t,hought 

1:;0 be sufficiently large to keep. to a minimum the effects of 

adjacent very resistant unit,s; and. there would be little effect 

o·f depositiQ;nal cover derived from other uni:ts (problems which 

might be critical when individual heds are compared). Thus it 

app:ears that the form'ation. is: the most readily,available unit 

of reasnnably similar li.:thology and t.he optimum rock unit for 

this study. 

4.1-(2) Relative erodi.bility in western GasF~. 

a) General comment on relative erodibj.li ty: 

Acco,rding tQJ the theore-tical basi.s of this st.udy 

GutlÙlled in secti.om 3.2-(1)~ points 1-4, on page 35, relative 

erodibility should be ma.ni.fes"t :in the dis"tribution and average 

hei.ght, of alt,itude popula"ti.ons support.ed by the various units 

of lithology. Some discussion wil1l. be given in this section, of 

the properti.:s of rocks which determine their iDdivi.dual ero­

dibili-ties. 
The nature of this study precludes det.ailed review 

of processes which contribut.e -to the lowering of a land mass. 
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A gen.eral f'ramework is envisio,ned as that given by Strehler 

in his out1ine of' the dynanrlc oasis of' geomarph.o,lo'gy (Strahler, 

1952). Briefly, it is cons:Edered that earth materials are 

af'f"ected or acted upan by a variety o·f' J'ra1m::ual processes 

which exert shear stresses to produce' strains whi.ch cause 

f'ailure. Weathering, eroS':Eo!n, and mass wasting are aIl ex­

p;la:in.ed in this way. For background, LeollO,ld, Welman and 

Mill er (1964, p. 27-130) pra,vide m.ore general discus sia,n .. 

Since the rock units are aIl f'rom the same area, 

climate in. this study is cansidered a' constant variable 0, 

Thùs pracesses whîch are aIl dependent on climate are acting 

mo·re or less equally on aIl rock uni ts, and the f'ocus is on 

the respons'e of the various racks in resisting the ef'fects 

whïch tend to wear them down. The resistance of' rock units 

at the formation level should depend o,n the following proper-

ties: a)- the nature 0'1' the internaI faoric (texture) 

0'1' the maJor constituent rock type' of' an 

area (mineralogy, granularity, cementing, 

degree of consolidatio'n and metamo,rphosis); 

b)- the nature of the externai f'eatures(structure) 

of' the rO'cks (bedding, c leavage, j oin:ting, 

schistosi~; faults and folds); 

c)- the degree' 0;1' variable lithology within the 

f"ormation (uniform, in:terbedded, cyclically 

bedded formations; grauJ!ed f'ormations); 

d)- exteriorcontrols and controis due to adja­

cent very-resis'tant (IIridge-making ll ) rock 

formations • 

In additi.on to the ab ove , in western Gaspé there is 

sa'me dep:endence on distance measured from, the rock unit along 

streams to the primary base level (the sea)o 

Mineralogy (and crystal size) determines the suscepti­

bility of' igneous ro.cks to weathering. The rock forming sili­

cate mineraIs have a def'inite order of susceptibility which 

"j ------------------------------
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is iD! accardance with Bawen's3 reaction. series, as shawn by 

figure 13, belo~: 

Figure 13 - Bowen's reaction series 
for common rock form±ng silicate mineraIs. 

The suscell'tibili-ty ta weather:il:ng of sedimen.tary rocks 

is: determd.D!ed by "hhe -type of' IIDi.n.erai grains found present; but 

aiso importa.n:t are tp.e degree' of cOŒrsoli.datiOlDl. and the type of 

cement. whi.ch bonds the grains. Thus:, for eXa.IIIiP.'le, "the· m~st 

resi.s·i';·a.n:f;· unit mght De e:x:.m;ec"ted to be one wli.ich has a' coinpo­

si-t:iol'll made up mas-t.ly af' quartz grains Donded by a silicate 

cemeni;"J. and the leas-t resistant rocks; mi..glit have mostly clay 

IDlin.erals which are easily erodible when. aggregated, and iiri.th 

a calcium: caroOlD!.ate cemelll:t .. 

The nature of the external features (structure) of 

rack units goverœerodi.bi.lity in a secon.dary sense. Weathering 

may pro,ceed along j'oint p~anes and erosion is enhanced Dy a 

weIl. develo~d cleavage, schistosity; o·r clasely spaced joints. 

Bedcli.ng ori.entation i.lm. the i.deal case sho,uld be vertical for 

aIl. units, for then the characteri.stic resi.stance of each rock 

tyP:e relati.ve ta that of the others WGuld he mOist clearly shawn. 

In. western. Gaspe', the un.its at formation level have a more-Ior-

J3 - Bowen, 1928, The evo,lutian. Q,f igneous ro,cks: 
prinèeton Univ. Press, Princeton, N.J., 
(rep(l"inted hy Dover publ., N.Y., 1956). 

·1 

------------~~---------_.----------~-------------------------------------------------
1 

\. 



1 
! 
l' 
l 
1 
1: 
1 
1 
1 

1 
[, 
t 
1 

1: 
U 

/ , 
'-.) 

Cî 

- 80 -

les's: un:ii.:fQlrm s"trike or:iLentation and. cQ:Dsiderable variat.i.on in 

the dip Ol:f bedd:in1g .. Qual.i.:tatively, i:t may be stated tha"t the 

dip variabi..l.i -t:.7 is a]!prClJJXima-tely otf -the same oJrder fer most 

f ()trma ti.o,In and graup un:1.:ts. 

It is impGrtar:r:.-t -tQl caIlis:iLder -the presence and amOJun.-t 

IJ:·f lithc:lŒoJgic variabiI.i-ty wi-th.in. a fa.rmatiGD. Mo'st such rock 

UDJ:i. ts are never entiredy homo.geneous. Fo;r examplle, the Ba-ttery 

PolÏn.t fo.rm:atio.n is m.ainlly greywacke sandstalIlle but i. -t is also 

up ta, abo.,ut 20% interbedded shale (estima-te by Carbo·nneau, 

1959', p. 37). The Yo;rk River fa·rmatioIli is mainly feldspathic 

sandstoJne 'Ou-t can have tlP, ta about 35%' interbedded shale and 

fine grained sil"tstone (C arbonne au , 1953, p. 183) .. The other 

format·ions in wes-tern Gaspé aIl have some variabili-ty with 

regard 1;0 litholo;gy but for most there are no %-comp:osition 

estima tes available. 

Effect.s due to adj;acen:t resistant :formations do n.ot 

appear to be i.mll"oJrtant for :formation and group uni."ts in western 

Gaspé. 

b) Rela-tive erodibilii;y of rocks mapped as farma-tions 
in western Gasp?: 

There are several fairly dis-tinct rock types found in 

western Gasp,e pemnsula. In o,rder ta consider -their relative 

erodibility, they were grou}>ed by broad c,a-tegories o:f sedimen­

tary, volcanic, and igneous types; sedimentary rocks were then 

subdivided further into calcareous and detrital classes, while 

volcatric and it;tueous' rocks are considered by individual uni-ts. 

The sedimentary rocks, which are the mo,st abundant ca"tegory, 

have a variety of subtypes. Table 3, page 81,. shows the break­

do'W'Il. 

From the theoretical considerations advanced in sections 

3.2-(1) and 3.4-(3) it seems that -the litho 10 gy-alti.tude sys­

tem, avails a. simple but useful index on which to base the Q'on­

sideration: of relative erodibility .. 'This is -the arithmetic 

mean aftitude. 
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LITHOLOGIC TYPE MAP SHEET-and-UNIT number 

SEDI1ŒNTARY ROCKS; 
(a)- Caleareous rocks. 

GRANDE GREVE siliceous limestones (1)-5, (3)-1, {7}-2, (7)~6, (8)~3. 

CAPE BON AMI argillaceous limestones (7)-3, (8)-2, (1)-4 •• 1. 
ST. LEON calcareous si1tstones (7)-4, (7)-5, (8)-1. 
Undifferentiated Silurian .(1)-3. 
YORK LAKE calcareous .siltstones (3)-2. 
Matapedia Group argillaceous 

limestones 

FORTIN Group calcareous shale fac. 
FORTIN Group calcareous slate 

(b)- Detrital rocks. 
BATTF.RY POINT greywacke sandstones 

YORK RIVTŒ feldspathic sandstones 

HONORAT Group mudstones 
ST. LEON (calcareous) siltstones 

LAKE BRANCH redbeds 
PONTIN Group sandstone fac.{grits) 
FORTIN Group (calcareous) shale fac. 
FORTIN Group siltstone fac. 

IŒSTIGOUCHF. Group mudstones 

QUEBRC GROUP (mainly slates and 
.,.h .. l .. ",\ 

(4)-5, (5)-2, (6)-5. 
(6)-1, (6)-3. 
(7)-11. 

(3)-6. 
( 3 ) -4, ( 3 ) -7, ( 4 ) -l, ( 7) -1, ( 7) -7 , 

(7)-9, (8)-4, (3)-2*. 
(4)-6, (5}-1. 

(7)-4~, (7)-5*, (8)-H~ 

(3)-5, (7)-8. 

(6)-2. 
( 6 ) -1 * 1 ( 6) - 3* 1 ( 7) -11 * . 
(6)-4. 

(6)-6. 
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HONORAT Group rnudstones 
ST. LEON (caleareous) siltstones 

LAKE BRANCH redbeds 
PONTIN Grou~ sandstone fac. (grits) 
FORTIN Group (calcareous) shale fac. 
FORTIN Group siltstone fae. 

IŒSTIGOUCHF. Group rnudstones 

QUEBRC GROUP (rnainly slates and 
shales) 

~NIC ROCKS: 

STE. MARGUERITE augite andesites 
RESTIGOUCHE Group basie lavas 
JONATHAN amygdaloidal andesites 

and acidic tuffs 

MONT ALEXANDRE Group basic lavas 
wi th sil tstones 

rnnamed Devonian diabasie rocks 
SHICKSHOCK Group rnetamorphosed 

lava.s 

INTRUSIVF. ROCKS: 

TABU~TOP granite 

MONT ALBERT duni te-pericloti te 

(4)-6, (5}-1. 

(7)-4~, (7)-5*, (8)-H~ 

(3)-5, (7)-8. 

(6)-2. 
( 6 ) -1 * 1 ( S) - 3*, ( 7) -11 * . 
(6}-4. 

(6)-6. 

(l) -1. 

(7)-10. 
(6)-7. 

(4}-2. 

(4)-4. 

(3)-3. 

(l )-2. 

( 2) - 2 1 ( 2 ) - 2A , ( 2 ) - 2B • 

(2)-1. 

Table 3 - Sampled units arranged according to 
---similar lithologie type. Note that sorne 

units (*) fit more than one category. 
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The ari:thme"tic mean al-ti."tude is a va,li.d :indi.ca-to·r o.f 

rela.tive erocli.bi.li.t.y cl'Illly if' the alti:t.ude paopulations for -the 

cOlIllp8recl areasGf' wœiform lit.hologies are ÎlIIl. adjustment wit.h 

t.he a.cting demudat.io,nal ]?rocesses .. The degree of adjus'tment. 

sh&ul.d be o:f -the seme arder for aIl 'the un:i:ts whi.ch are com-­

pred, and -thug. Ol1lÙY tmi.t.s of -the same t.opographic system ca:m 

be.treated. 

The Gaspé Peninsula., alike wi 'th the general Appa.lachian 

regiaDl., may be censidered af~er Rack (1960, p., 89) to have a 

"ridge and ravine" t.ype of' 1iopograpy, for which the tt •• di­

versi"ty o.·f' f'orrm is' largely -the result. of dif':ferenti.al erosion 

of rocks that yield to weat.her:i.ng in diff'eren.-t ways." Western 

Gaspé Pemnsula i s wi thin' a single syst.em of' topography, which 

is described 8J!td defimed by t.he f'igure lŒ,o .. It. is defi.ll!ed, 

after Rack, as am "erosioIllally graded topography" 'With close 

adjustIn:ent. of ]lrQlcess 8.llD.d f'orm: • Thus, aIl "the sampled rock 

llDrlits may be compared as: to t.heir relat.ive res:ist.a.nce to be:i.Dg 

Io:wered by the acti.n:g ~oc.:esses of deJœl1da1iio,n .. Care should be 

t.aken Îll! camparing ot.her rock uni1is, even from as close by as 

east.err:n Gaspé. I-t IIlÙSt. be shown first. t.ha"t t.he t.opographic 

s~st.eUD is t.he same; or if di.ff·eren:t, "the difference mus"t be 

eompeIllsa"ted fOl~. 

By compari.Il!g meaIl! a1t.i-tuae values and the rock "text.ures 

and s"true1iure~, t.h~ value of t.he mean al1ii."tude as a:m index of 

relative erodib:i.li.ty IDIay be checked qual:tiiat.ively. Wi"th t.his 

piUXpOlse i.m mi.nd, 1'a bar graph was plo"t-t.ed (fi.gure 14, p. 85), 

wi'th m:e8D. al·~i.t.uàe shown :t'or each rock uni.:t, aloJ!Jlg rith other 

da"ta. For ro;ck types .. bieh have several UIl!Î"t sarmples, weighted 

me~ were calcula"ted and also plotted. The formula used iSI 

Xv = NlXl - N2Y 2 - ....... - NnXn , wb.ere Xw is -the 
NI - N2 - •••• - Nn 

wei.ghfied Mean alti.-tude of a rock t.ype w.i.th seve1;a.1 sample uni. t.s; 

y is -the m.ean altitude of indivi.dual. S8lDlP1e UIlIi.tSj a.nc:l 1'1 ls 

the number of altitude coun"ts in a sample ( 8ll1. i:ndirect measure 

of -the area of' outcrop). 

---_.~,. 
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The weigh"ted mean al"ti tu de i;a.kes mto acc~Jillll!i; the 

overall area of a rock "type in western GaspErand 'therefore it 

is a 1ïrue representational average. 

Pigurê l4~ p. 85 shows arithmetic Mean alti"tude~ the 

standard deviation "taken "twi.ce (-the "ef:f'eeiiive" reli.ef) ~ and 

the altitude range of each individual umi"t, arranged according 

to the bro.ad cat.egories Otf similar litholl.o·gy ~utlined in 

"table 3~ pc. 81 .. Seme general "trends are aPlJIarent a.t once: 

igneous ro,cks s'tend highes1i; nex't are volca.nd.c rocks; detri­

"tal sedimentary rocks; and. calcareOlus sedi.m.entary rocks .• Among 

'the detrital rock "types, sandstones stand higher than silt­

stones and shales; and a.mong the calcareous rocks, .dolom:itic 

and s:iliceous limestones are higher than argillaceous lime­

stones .. There appears to be a correlation of e.rithmetic mean 

altitude or the me~ topographie height vith the f:irst pre­

cept givem on page 78 - "the nature of "the ~terna1 fabric 

aDd com.p.osi tion of the main rock type of forma'tio·n. size uni ts. 

Among the :igneous rocks, there is am excellent co>rrela;t;i.on 

o.f mean alti "iude and mmeralogy accordi.J:ng "ta: Bowen' s reaction 

- series. I"t is seen th.aio grand.te stands higher 'than perido1ii1ie, 

which stands higher th an· amphibolite schists. 

Apart fram the consideration of main general trends, 

"the indi.vi.dura:t uni. 1;s May be cQllJlpared frollll the diagram: (figure 

14) which is fairly self-explanatory. Most Mean altitude 

values are seen "to occœr within a marrow range, but neverthe­

less tbere is a defi.Di"te order for i;he various rock und:ts 

which is "tied in wi th mïnera10gy and COOlplOs:i tion of the bed­

rock. 

The plot of figure 14 should be cœmpared with that 

of fi.gure lŒ, p. 56., whicb has me8.DJ. alti "tud!œ grouped accor­

ding "ta lIIl8.p-areas. Note the.;;' fuè'j~e has IllOii be®n a.nw- iileliti.on 

o·f relai;ive erod:ih-ility w:ith respect to land heigh't, in the 

discus:sions oif these diagrams .• These are si.mply descriptive 

plots of' "the 1Bl!1ld he.igh't Cllver various formati.ons .. Dif'fereni:.ial 

erosio'n is am inlterence ·which, as we sball shGw, cannot be made 
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direc:tly frOID the con:sideration of altitude alo'ne\)' for al ti­
tu~e is s~ly l~ he~ght measured above ~he arbi'trarily 
chosem da"tum.-plane of the sea. The:t'e May be a Ida"tum-pla.rD.e" 
:imp:c»sed by 'the erosional sys'tem in which "the rock uni.f;.,s are 
fGund~ and th~s mus"t be comsidered. 

Within a "topographic system~ there may be am inherent 
f3il8."tial distribution ~f land height- according 'to 'the par'ticu­
lar condi. tions which govern 'the system.. The profiles clrawn 
for figure 3, p.23~ sugges~ a regiomal slope for western 
Gaspé, from "the in"terior regian to Chaleur Bay .. When the des­
erip~ive frequeney distribution of altitude parameters are 
p1o"tted aga~t "the distance seasured aloDg the major streams 
draiDing the rock-"topographie 1lliDÏts to the sea (to base level), 
the overall "topographie system is more clearly revealed. 
Mewm altitude is f~UDd to increase linearly. from the sea to 
-the interior ; "ef:fecti.ve" relief is found to decrease; and 
skewness and kor'tosis also show well-defined "trends (also 
lineBr). The eQDSiderati~ of relative erodibility, using 
as index the arithmetic mean al"titude of ~latioDS developed 
om varions bedrock~ musi; proceed omly through first credi"ting 
the mmount of cQDl'trol t.his has OD!. 'the mean. 

Pigure lOOA (diagram Ln back pocket) shows the varia­
"tio,n of meam altii;ude wi"th dis"ta.nce from base level ta be 
linear and such that Most values occur within the envelope 
tha1; is shown.Om 'the basis of thi.s i;rend~ ii; vas considered 
thai; a "Relative Erodibility Diagrwm" could be cons"tructed, as 
shown' by figure 15, p. 88. The diagram is a plot of the weighted 
average meam alti"tude values (calculated from the means of 
aIl samples of a particular rock typeÎ' taking :ir:hto accoun.t the 
relative size of each und"t) -versus- the weighted average 
distamce frem base level. The formulae used are those given 
0Dl the diagraun Gl!l·page 88~ and in the discussion on page 82. 
The ef:tect· of posi 'tiGl!l ri thin:., the sys 'tem ,wi th respect to 
base level, cam then be removed from each unit~ This can be 
done graphically by projecting the loci that areplotted for 

./ 
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each rock -type iP to BJ!ll. equivalen-t posii;ion at ba.s,e level (by 

Foject.iDJg parallel "'0> -the "trend of -the system). A cursory 

scale of relative erodib~li~ wi11 be shown, i.e., ~ vertica.l 

plane will show the relative erodibil~tyiP by the intersec'tiGn5 

of the (dashed) projjec'tio11ll lil!nes in "'he plane. 

The rela'ti.ve erodi.bi.li.ty o,f ro:eks fotmd in the thesis 

area is shown by figure 15, and is "tabula:ted below .. Four o.rbi­

iirary divisi.ons uvere assigned, for COl!llVeœence of di.scussiolll. 

Within each, rocks are .1i.sted in arder of decreasiDgresistance 
, . 

i;CiJ erQSiOIIl,8 a)- Resis'tamt rocks: basi.c volca.Di.cs; HODorai; 

Group mudstCiJD.es SJ:Dd sandstoIlles; Battery Point 

greywacke sruœdstone; Si.lurian dolomi'tic clastics, 

dolomi:te a.nd limestone (undifferen ... iated); 

b)- Moderately resis"tant rocks: Fortin Group 

se.1!llâs"toDes p siliistones, and slate; Quebec Group 

shale, slate', vith resi.s-tant quartzite bawls; the 

GraJœde Grève siliceous limes'tone;; and York River 

feldspathic sa""""s'tone; 

c)- Weak rocks: Cape Bon Aœi Formation, and 

Matap:edia Group; argil],aceous l:imestomes, and the 

st. Leon Forma;t.ion ca.lcareous siltstone's; 

d)- VeE[ weak rocks: the Restigouche Group 

mudstomes ana basi.c VCiJlca.n:ic rocks; and 'the poor­

ly comsollida1ied Lake Bra.nch Fo:rma;t;ion. redbeds 

(shale with siltstone). (The Res'tigouche Group 

li.thonogy sugges'ts a greater resis'tance; possibly 

the mearness 'to the sea or the faulting across the 

unit ~ uud~y effect ~e value of relative ero­

d~bility .. ) 

The re'la'tive erocli.bili:ty scale shows volca.ui.c rocks 

less easily erodLble than sedimentar,y. AIso, swnds-tones as a 

group are more resi.stan:t. "than; limes:tomes wh:ii.ch are s-tronger 

tha.n:. shales .. This fol11.ows permea.bility (Leopo,ld, Wolman and 

Miller, 1964, p.lOil)" considered a major factor ÏIl1. deIlluda'tioDo 

Nof.e"that figure 14 shows Ba;ttery Point rocks highes-t of sand­

stones; but with regional slope renoved, ~e RODOrai; Group 

appear to be mOIre resis-tant .. 
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Similarly, figure 14 shows the Matapedia Grolup. argiTEaceous 

limestones wi th the lo·west mean altitude of the ·limesto·ne 

group. Ho.wever, when the ef'fects of regionaJ. sl-o,p'e are re­

mo·ved, as shawn by figure 15, the rack type has a relative 

resistance to erosian ro.ughly equal to that o.f the Cape BO'n 

.Ami and st .. Lean f'o:rmations. 

DifferentiaI erosion can. he o,htained in. terms of al ti­

tude difference by comparing the values of altitude for the 

units p.rOljected to base level. 

In so'me p;arts of western Gas]>·é there arise questions 

as to) whether faul ting or diff'erential erasiG,n has caused a 

particular landi'orm. Fo:r example, in the Big Berry Mountains 

map-area, many co)nsider faul ting as the caUse of the Big Berry 

Mountains escarpment, found be.tween. the Lake Branch and Battery 

Point farmatio,l!lcs. Carbonneau (1953, p. 75-76) àdvocates dif­

f'erential erosion: 

"The idea of faul"ting alc:l<ng the Berry MoumtaÏD. es­
car~nt is attractive on account of the topo­
graphic break at this front. Irregularities in 
strikes and dips of the Battery POlint beds in the 
vi.cinity Olf' Mount Noble also suggest f'aul.tingo 

There is no faulting however in the inlet River 
section, and the escarpment do.es not follLo,w the 
trel!ll.d El,f the rock f'ormati.ons west of Loon Lakeo 
The es:carpmem:t is most 1:ike1y du~ "ta, the f'riabili:ty 
8J!lict p:oœr state of' cOlllSolidat;iol!ll. (jJ;f the Lake Br8J!llch 
:formation campared with -the resistamt Battery Point 
sands-tones .. " 

.. Figure 15 shu:ws that for the two- :fo.rmati.ons :i.nvalved, 

the value of' dif':feren:tial erosio·n is close to "the ma.xi.m.lUlt 

f'ound in, "the Gaspé"'. Thus, the view quoted à.bove might weIl be 

"the corre'ct one. 

In summ:ary,. -the f'igures 14 8J!licl 15 can be compared wi. th 

table 3,. p. 81,. to show -that there is a very def'iIÛte corre­

laii:iODi betweellJl the !:),;:-:ithmet:ic' Mean altitude of' po)~ulations 

supparted by various types of' bedrock, aIIld the li tholOlgy of' 

the rock units. The relative erodibility a,f units can be 

abta:n.lilled if -the means' are considered wi thin -the framewark of 

the. overall topOJgraphic sys-tem. 
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4.2 Trends among the frequency distri.butio.n param.eters. 

In arder to summarily show that there is a definite rela­

tionshiF between the vario~s frequency distribution of alti­

tude curve parruneters p figures 16, 17, and 18 are included 

on p. 90, 91, and 92 resp:ectively. These show scatter plots 

between skewness, kurtosis, and standard deviation, ta which 

first arder linear trend lines have been fitted p for each 

rock typ.e, . according ta the least squares method o For the 

skewness-vs-kurtosis and kurtosis-vs-standard deviatian plots, 

the trends for individual rock types aIl have about the same 

general orientation, indicating that while there is a varia­

bi.~ity according ta lithology, the units are from 'the same 

general system which could be defined by characteris'tic values 

of these p1arameters. These p:lots migh't be useful in defining 

"suites of -topography" • The western Gasplé suite might be des­

cribed by an. average skewness value of -0.5; an average kur­

tosis value o-f 300'; and a standard deviai;.ion of about 200 ft-. 

These are the same values which are found to define the system 

from the plot of fi.gure 10:0:, on which they are mo-·re clearly 

evident. The scatter diagram of skewness-vs-standard deviation 

avails a jumble of trends p but it is observed that detrital 

rocks have an orientation different from the calcareous rocks. 

Whether this is meaningful or not will not be considered at 

this time. The fi.'tting of trend lines to the unit properties 

is to sonte extent misleading, for it must be assumed that each 

plotted point is of the same value as the rest. This is not 

entirely sOp for the areas from. which the samples were drawn 

varied in size. However, they are warth including in Q;rder ta 

shaw that the variation of the parameters amo·ngst themselves 
i~J-;probably linear. The best exemple of linear trend lines 

is the pŒotting for the Grande Grève formatio·n. 
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4.3 Conclusions and suggestions for further work. 

4.3-(1) PreguelliCY distribution analysis of alti"tude. 

(a)- The freque~y distribution analysis of erosional 

topagraphy considered as populations of alti"tude supported 

by lithologic UllDi:ts at the Formation level. appears to be a 

reQ.sonable method of landscape descrip.-tig,n. 

(b)- The method is qua.n~itative. Rigorous statistical 

techniques' may be applied; cr the observed data can he sub­

jected to a.n;alyt:ical-descripio:ive cOIl1lpl8.risons,(as in this study). 

The a:pp1roa.ch is in accordance wi th the concept o·f dynamic 

equilibrium advanced hy Hack (1960.). 

(c)- The method depends upon the availability of both 

topographie and geolo,gi.c mappi.ng at an equivalent sca.le for 

the area W!lder considerati.on. The initial "time required to 

obtain the semple data i.s considerably long bui; aIl subsequent 

steps Ln the amalysis. ineluding the graphing of values. can 

be performed by electronic computer. 

403-(2) The topographie system of western Gaspé. 

(a)- On the basis of available evidence from this study, 

and acc®rding to the logic of the approach, the concept of 

dynamic equilibrium of Raek (1960) is thought to apply to 

western Gaspé~ The p~o~ of arithmetic mean altitude, standŒrd 

deviation, sk~'WUess'. and kuriiosis measures of frequency dis­

tributions of altitude based om li.thoI.ogy, agains"t the dis­

tance of the rock-topographie units from the sea (base level) 

shows in each case a weIl defined trend of linear variabi1ity. 

lndividual rock types with more tham one sample unit, show 

trends whi.ch in Most cases are parallel or subparallel -to that 

for the system. Thus, the topography is cOllisidered erosionally 

graded to base level; and the gross la.mdform elemen"ts (rock­

topagraphic UliIl.Ïts) are mui#ually adj"usi#ed within the system, 

and are.downwastLng at rates equal to their individual resis­

tances to ero.sion (:i.ncluding weathering and mass wasting pro­

cesses) • 

'1' 
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(b)- The iiopgraphic system of wesiiern Gasp,é i.s con­

sidered ~o be defimed by ~he equaiiioDs given belaw, which 

deiiermdme 'the trends of descriptive parameters of frequency 

distributions of altitude based on Formation nniiis of uniform 

bedrock geology, :i.mt relatiCif·n -to base level con"trol: 

X = 924.7 fii. + 30372(D) ................. 1. 

S.D. = 321.6 ffi. 1.O·50,(D) .............. 2 .. 

SK = -0.5118 .. o:.OOa,94(D) ............... 3. 

K = 2.60'24 + O.00!735(D) ............... 4 .. 

where: X i.s -the ariiihme'tic Mean aliiitude; S.D.. is "the 

s'tandard deviat,ion from the mean;, SK is the skeWl!li.ess of the 

alti"tude distribu"ti.on; and K i.s the knrtosis value. D is 

the dis"tance from. base level, al~ng siiremns, -to the rock­

"topographic und~ measured in Kilameters. The first equa"tion 

defines laJlld height rela'tive "to base level; the sel'Z"ond notes 

the relief of the land .. The other i>wo equa-tio.ns de scribe the 

erosiol1l8.l se"tiiing. 

4.3-(3) The li~ologY-al"titude relaiiionship: 

(a)- At the Form'ati.on level, bedrock geology shows 

go.ad correlaidoa ri ü ari thm:e't.ic meaa al 'ti "tude. Volcani.c 

igneous rocks s~and lOiWer tha.n :@'lutoDd.c igneous; and higher 

than sed~en"tar,y rocks. The igmeous rocks supporii "topographies 

for which the ari. 'thmei;:ic [[IIean al"ti 't-udes range in value ac­

c'ord:ing to the resistant-mineraI con.tent gi.ven in Bowen' s 

reaciiioD series. Sedimem~ar,y rocks stand ~ accordance with 

rela~ive permeabili~y: the mos~ pe~eable, saodstones, siiand 

higher -than li.ntestones, which stand higher -than shales. 

(b)- The relative erodibility of bedrock can be con­

sidered, using as a basis ~e arithmeiiic Mean alti'tude of 

rock-iïopographic umit.s, provided that the system in which the 

units are found is takem into account. In the 'thesis area, 

by adjusting for the effect of base level control of iiopography, 

a numerical relaiiive scale of erodibili.iiies is arrived at. 
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(c)- Of the factors which are thought to control the 
mlean al 'ti t.ude of' rock uni -ts im "the wes-tern Gaspé system, 
t.he mGS~ importaœt appears ~ be the nat.ure of the int.ernai 

- fabric of the ~or eons~Lt.uemt rock t.ype of a given forma­
tion. The relative amount. of interbedded weaker rocks (usu­
ally shale) is also Lmportant.. 

(d)- The degree of "topo-graphic control' by 'influence 
of struc'tural feaioures, such as f'aul1;s, is not kInown. Al "bhough 

there is some evideIllCe from this study that :thrust faul:ts, 
May be commoD Ln wester.n Gaspé,it is expected from "the 
observed overall trends of' -the altitude Popula:t10ns that dif­
feremtial erosioD. Flays a greater rOlIe. At. Olllle- possible fault 
lacality, the north-front of the Big Berry Mountains, the 
great diff'erence in. rela"tive erodibility of t.he Ba..ttery Point 
and Lake Branch fOrm&tio~ seems -to accoumt adequately for 
the escarpment at -their contact. 

4.3- (4) SuggestiolillS for f'urther work. 
In summary, 't-hi.s s-tudy is in nature a preliminary in­

quiry imto the applicability of -the lDlethod of frequency dis­
tribut.ion 8J!Jlalysi.s . of' al -ti 'tude on. the basis Q,f litho logy, as 
a way of describing topegraphy. There is considerable poten-
~ial in the met.hod and room for considerable research. A more 
st.atis"t.ical approach might be taken.. Ma.del topographies might 
be aDJalyzed. The sarne sort of study might be ID!ade with a var­
iety of um t aad sample' sizes, and correlatio'ns a"ttempted bet­
weeJl1. several topa'graphic areas ~ froDli different. sysi>ems of erosion. 

It vould be i.nteresting to compare resul1;s with other 

quantitative studies. The Gaspé is an ideal lo·ca1;ion for geo­
morphi.c research rela:ting 1;0 landform·s and 1;opo'graphic sys1;ems. 
The Fourier analysi.s of' relief (Stone and DugUllldjii', 1963) or 
the fit.ting of three-dimensional lamIform equations (Troeh, 
1965) might offer complimen.t.ary in:f'ormat·iGn. 

The presen.-t s"tucly m!ight have practical appJ1.ications 
in pho1;ogeologic int.erpretatio:n and mapp:ing in the'Gaspé .. and 
possibly in "the cOlIllSi.deration o,f milit.ary geology (Vood and 

Snell, 1960); Ko·lb, 1962). 
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BISTOGJUMS of Frequency distributions. 
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Figure ~- Histograms of frequenc.y distribution of 
altitudes for Mount logan map area; Gaspéo 
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Figure 'B-2 - Histograms of f'rquency distribution of 
- altitudes for MONT ALBERT and TABLETOP areas j Gaspéo 
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'Figure ~ - Histograms of frequenc,y distribution of 
altitudes for BIG BERRY. MOONTAINS ~lEST map area; Gaspéo 
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Figure Eh4 - Histograms of frequency distribution of 
- altitudes for RIVIERE ANGERS Bl\ST map area 1 Gaspé. 
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Figure M... - Histograms of frequency distribution of 
_ altitudes for ESCUMINAO map area, Œ!.spé. 
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figure .1!:::L. - Histograms of frequency distribution of 
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.. (873) 
4- Mont Al~e 119508 1122.5 '50-1650' 1 )14.3 - 0.9641 1 305087 

. gr (256) 
5- }!atapedia .~ 80904 81303 150-1450 ,30800 - 001831 2.4469 

:\ (145) 
6- Honorat tJ10 1381;6 1313.4 1'50..;2000 35509 - 00 8143 3021 91 li ",': (1,39 ) " 1 

-1 .-- ... - .. ·· .. · .. 1 .. · .. · .... -"'1 ...... ---"~,- . -_ ..... ---. ._ .. _ ......... --.. 1 

UAP 1 --1 - -_.- .-.... - ..... -~ --, ...... ~ -- ...... -
1 

. , 
(5) ESCUMINAC sheet 





: j 

HAl' 
(7) 

) 

) 
l·:4.P 
(8 

',' J!I!IIIII!IIlrï"li 

W... .1.' J.Ç;UJ,u. 4 u.t.oWo." ~144) 

7B-part of 7, &clat 83201,. 79209 - 0-1650 33406 - 0.24I~1 2.2365 
of Mann ra~t, (288) 

i . ----- .. __ .............. _.-.. .... 'O.;s:JI .... <" .. .. -r_ --'. -. _ ..... - ......... # ........ - ..... -. -....... -. & ... ,"'-- -. '.-... " .. - . - .. " ....... _ .... ,-- ... - .. _.-.- .. __ . 
.. 

CAUSAPSCAL sheet 
..,. 

.' 

700-1606 1- York River fin 1204.9 118405 117203 151 o~L .. 0.7242 3.5520 
(JOl ) 

2- Grande Greve fm 1260.6 1267.6 - 700-1000 1860 4 .O·~O,.61 3.3656 
(195) 

3- Cape Bon .Ami :On 994 0 6 98705 ,- .3.50-1600 242.5 - 0.0435 20 6173 . - (383) 
4- sto Leon i'mo 96$.3 . 939.3 - 45.0-1200 15207 - '\10382 3.9349 

(77) . 
~ . 5- sto. Leon fin. 122205 1220.4 - , 5,00-1000 263\1 1 ' ... 00 3823 ' 2\11+724 

6- Grande Grève i'm 
. (173) 

113404 110701 - 6t~-,5oo 16809 - 0.5236 3.6721 
. ... 9, 

7- York River fln 1180.1 1118.7 - 100-~7oo 286.2 .. 0.9539 3.3377 
239 

S- Iake Branoh fin 108404 103209 - 35.0-1350 225.5 .. '0442, 4\1 1289 
(95) 

9 .. York River' fm 1181.3 106900 101005 .3.50-1500 . 306.4 .;. 0.9010 2.6300 
" (100)'~ 

10- ste Ma.rguerite( 1375.0 ' 136703 - .1~\7oo 163.9 ' .. 003090 202764: 
volos 

11. Fortin gr, 121400 . 115805 112.3013 ' , ~50-t600 246;, ' .. ~~1194 ..... 4-,_~116 
s~-faeies 427, .. -.- -- - . , 

'o .. 

~ ............. 4 .... ... -..... -.- .... -.. - . ...-.. - ,;,..~.~ ... .... ~ ... ~_ .... ,,:, _ .............. - .- ..... -.'. -.... _.- .. ~ .... -.~ ....... -.- .... --.. - .... ~, -,. ~ .. ,.", -- ...•. _. 
j 

1 CUOO sheet , 

1- st. Leon fin 85603 78406 75002 ,300-1200 , 210.8 ... 00 6818 2.2144 

101501 
(156) , 

157.2 - 1.0373 4.4640 2- Cape Bon Ami fm 989.3 ' 974.5 400 .. 1400 

" 
(32$) 

... 00 2534 20609B 3- Grande GrèVe i'm 127807 .. 1272.3 1255.1 6QO..1SOO ~02.7 _ . 
(256)., . . 

0.3236 3.8860 4- York River fIn 118905 120108 119606 Soo"!'l600) 11'09 
(425) . , 

,. .! c, 
, . 

-.- - _. - ... - - . -- -- -- -- ._-- - .. --- - - .. _.-.--- . - . - r --- '- . - _",'-0- .:- .. , 

. , 
, T CiM e b-1 ;- Values ottrequencr distr1but1~ parame1iers (JtÉnputed tram fO~l1e given •. ' 

" ,intéXt~, '. .' "', '. '.., ' .,' .' , . , 
\t, 

, '1 

1 
H 
(Ij' 

:(,9 
1 

. j 

): 

~-'~:t::'~ 
. là, 

"iI) . 

t 
'\:1 

.' 



; 

.., 
MAl' 
(1) 

HAP 
(2) 

~~\P 
(3) 

Frequel'lCJ3:. aurve 

-"'-'-
MamT LOGAN eheet 

l-~iT., 

2- Sb1ck8hock, gr 

3- S:Uurian le 

4- cape Bon Ami .fm 

5- Grande GNve .fm 
~ 

MONT ALBERT 
& TABIEl'OP 

1- Mont Albert., 
ultrabaaics 

2- Tabletop, 
granite 

u- Tabletop, 
(cirque areas) 

2B- Tabletop, 
(2 minus 2A) 

BIG BERRY MTNS., 
• (West) sheet 

1- Grande arhe fm 

2- York Lake tac 
, 

3- Devonian voles' 

4- York River fm 

5- Lake Branch fm 

5A- part ot 5, 
see histogmmBo 

;B- do 

l-et 

m, 

0 

, 0 

' 0 

0 

0 
1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

'. 
Homenta ot distribution 
about the aritlunetic msan l ' 

2-nd )-rd 4-th 

~ ~ 
m
4 

(..,~\\\AWC.E) 

J 

11~S8o,9792 .. 24600061 095 4345625,;3- ' 

33684700916 - 114926490,,0 397869570Q 

{JJ9760 8176 - 4141692.98 11957$0.0. 

4079.6615 - 291795.75 11467.108 -

~60104044 1408245043 333918~J6 . 

i , 
411869.5776 - 1355691700 0 4183208200 

20152eo8896 - 61872!l42.0 118425200 0 

13816800000 8223318.02 4855175.8 

61700.4696 702036.63 1356897.6 
, 

27196.9796 - 5838947002 361200.73 

55405.5512 - 752238.13 697595.73 

851$0.4008 - 7412425.52 177417303 

59!!SS.4128 548119.73 680042.1.9 

66958.1584 20349174.58 2093738.1 

83191 00664 '141~;62S00 1655091~11 

25716.7340 479297.37 153953,,68 

1letermination ot curve typ~frcm .... ' 

Pearson's System ot Frequenoi';:cm-V"es 

cm-V"e type criteria cm-V"e 

~I ~a te 
Type 
",~ . 

, 
1 

004199 3,,4057 - 9.7774 l 

003456 3.5065 .11.8789 -r 

0.0757 3.2160 0.2822 IV 

1.2540 6.8S98 0.3207 IV 

0.0256 1.8399 .. 0,,0086 l 
,. 

.. 

00~631 2.4660 .. 0" 1166 l 

00 4677 2,,9159 _ ... 0.2538 l 

0.O~6 2.5433 - 0,,0197 l 

0.0021 305643 0.00~4 I,(VII) 

, 

1.6949 4,,8932 ... 1.3929 l 

0.0033 2,,2725 - Ù~OO17 I,(II) 

0.0890 2.4469 - 0.0505 l 

0.0014 1.8981 - 0.0005 II 

1.3794 4,,6700 - 1.7478 l 
" 

' 0.3500 2,3915 - 0.1317 l 

0.0135 203279 - 0.0075 l 



2- York Lake fac 1 0 55405.5512 - 752238.13 097595.T) 0.0033 i!.oi!.·(i!.' - U~WII .L,~ll) 

.3- Devonian voles' 1 0 85150.4008 - 7412425.52 17741'730.3 O.OB<)O 2.4469 - 0.0505 l 

4- York River !ln o 1 59!!55.4128 548119.73 680042.1.9 0.0014 1.8981 - 0.0005 II 

5- Iake Branch f'm o 1 66958.1584 20349174.58 2093'738.1 1.3794 4,.6700 - 1.7478 l 

5A- part of 5, 1 0 83191 006641 ·141~562S00 1 1655091~11 ' 0.3500 2,3915 - 0.1317 1 l 
see histogmmBo 

SB- do 0 25716.7340 479297.37 153953068 0.01.35 203279 - 0.0075 1 l 

5c-. do o 1 2721406172 1148487046 170864056 0.0654 2.3070 - 000322 l ~~\ 

5I). do 0 ~9S8505400 355S346024 2S1566.0~ 0.4744 301525 '1 - 0.3589 l . 
6- Battery Poipt tm 0 15554205552 4923783068 492605209 0.'0064 20 0361 - 000026 I,(II) 

7- York Rlver f'm 0 'l9Z35.51308 - 69816780 59 1142343 0 8 0.0980 , 08195 - 000307 1 l 

1·1AP 1 RIVIÈRE ANGERS 
(4) (FAst) aheet 1 ~ . , 

1- Yon< Rlvér f'm o 1 81786.8384 - 8724800010 141091403 O. '391 2.1093 
- 00 0515 l''~ 

.... • 2- ;rona1h~t\ fa- o 1'36186.6'/20 . - 9042286.28 5767746.6 000319 300S~5 003491 IV 

.3- Fortin gr o 176199.7792 1 .. 71691242.70 9661634.5 0.9395 3~ 1120 - 0.3512 l 
.) 

4- Y.ont Alexandra 0 98811.9040 :. 29945063042 34251303061 0,9294 3.5087 - 0.4942 l 
.~ ~ 

'948~205376 5- l-Jatapeâia gr 0 - 5349771021 220193902 1 0.0335 2.4469 - 00 0213 • l 

'II; ; 1 6- Honorat gr 0 126641.78813 - 36699740.16 516279103 0.6631 3.2191 - 0.3797 l 

- 01 
\. 

NAP ESCUMINAC' ahest ," l, 'f" . .' J 
_. ,,(S) 

- 0.0820 ::T" l' 
1 

1_ Honorat gr . . 0 156118.0032 - 113020249080 664$195.7 0.01353 2.7277 

2- Matapedia gr 0 785000 4072 - 1 5442847.33 156062407 0.4915 205274 - 0.1797 1 l 

3- Reat1gouche gr 0 78261.9832 4348742071 1116186.4 " 000395 , 08224 - 00 0129 l 
1 

HAP (w{ BAY sheet 
(6) 

1 0 1 6OQ7Q.8'i76 1 
. 

1- Fortin ~ .. 7a6?,6Q7 ft Q2 1 MIW>2.tQ 1 0.2727 1 201..171 1 .. 001139 1 l 



- 01 '- 1 ...... J.j., NAP ESCUMINAC' &hest ," l, 

• - ,,(S) 
2.7277 1 - o.o82o:T . 'r: 

1 
1. Honorat gr . . 0 15611800032 - 10020249000 664$195.7 0.0853 

2- Matapedia gr 0 785000 4072 - 1 5442847.33 156062407 0.4915 205274 - 0.1797 l 

3- Rest1gouche gr 0 78261.9832 4348742071 1116186.4.' 0.0395 '08224 - 0.0129 l 
1 

HAP (w{ BAY sheet 
(6) 

. 
1- Fortin gr 0 60979.8576 .. 7863697092 8988020 19 0.2727 204171 .. 001139 l 

8h~ facies 
492596023 - 20,6410 2- Fortin gr 0 39050.7140 - 3184488.40 0.170.3 302302 l 

sandy ·facies 
3- Fortin gr 0 47027.0556 - 8540877.93 924765.82 0.7014 4.1815 2e3$89 VI 

sh~ facies 
4- Fortin gr 0 44301.6876 .. 3605591071 627906000 0.1495 3.1993 - 2.3282 l 

sUt)' facies 
5- Mataped1a gr 0 46539.4736 - 8263071 095 674905029 006774 3011 60 .. Oô3373 ! 

./ 

6- Re7Jtigouche gr J 0 1079~1.0496 349051021 2280115.9- 0.0001 1.9573 - 0.0000 VII 
mudstones ,J 

7- Restigouche gr, 0 120966.3008 - 1700089.40 3217815.4 000016 2.1990 - 0.0008 l, (VII 
basic voles 

6A-part of 6, 'l'mat 0 97725.5488 13098362.47 
of Mann' fault 

2200623.4 001838 2.3042 .. 000768 l 

6B-part of 6, oost 0 86178.872fJ - 7888764.52 1606556.~ 0.0972 2.1632 - 0.0394 l 
of J.!ann f'ault 

7A.-part of 7, west 0 77048.1216 - 1810797.70 115539406 0.0072 '09463 - 0.0027 l, (VII) 
of Hann fault 

7B-part of 7, oost 0 111900.5696 - 9145383.22 200449501 0.0596 2.2365 - 00 0273 l 
of Mann fault 

HAP c.o\USAPSCt\L (EIlst) . (7) shest 

1- York River fin 0 26181.1110 - 3060035.51 243472.71 0.5245 3.5520 - 0.9489 l 
. ... 

2- Grande Grève fin 0 34752.3976 233990060 406475~ 0.0013 3.3656 0.0014 IV, (VII) 
f 

Jo. Cape Bon /'JDi fin 1 0 

1 

5~81'.5976 - 621123023 905280.91 0.0019 206173 - 0.0019 l, (II) 

4- st. Ison fm 0 Z3302.4108 .. 3693148.16 2136680 24 1.0779 3.9349 - 007:598 l 

5- st. Leon fin 1 0 1 69198.2624 .. 6958997.61 11838620 7 '1.1#62 2.4724 .. 0 •. 0'775 l 

6- Grande ~e fm 0 28523.9960 .. 2522411.26 298770.29' 0.2742 3.6721 00 421'7 IV 



• 

1 ; 

HAP 
(7) 

HAP 
(8) 

7A-part ol 7, west 0 77048.1216 - 1810797.70 
of Hann fault 

7B-part of 7, oost 0 111980.5696 - 9145383.22 
of Mann fault . 

c.~USAPSCt\L (EIlat) , 
sheet 

1- York River fin 0 26181.1110 .. 3068035.51 
. ... 

2- Grande Greve fin 0 34752.3976 233990060 

J- Cape Bon /'JDi fin 0 5~8".5976 - 621123023 

4- st. Ison fm 0 Z3302.4108 .. 3693148.16 

5- st. Leon fin 0 69198.2624 .. 6958997.61 

6- Grande ~e fm 0 28523.9960 - 2522411.26 

7- York River fm ' 0 81885.2864 - 22351'200.13 

8- Ia.ke Branch fm 0 50858.7216 .. 16540564.48 

9- York River fin 0 9386400000 ,- 25910Z30.84 

10- ste Marguerite 0 2686.3.9040 
, 
.. 1360.3760 45 

voles 
11- Fortin gp, 0 6055209240 .. 16546269039 

ah~ facies 

CUOl eheet 
l 

1- st. Leon fin 0 41#+207992 - 63B745Bo97 • 
2- Cape Bon Ami fin 0 24703.2076 .. 4027339098 

3- Grande Grève fin 0 4110508032 - 2112246.27 
- - 1 

4- York River fin 0 1252004147 ' 45.3416.28 
! 

115539406 

280449501 

; 

243472.71 

406475'JP) 
f 

905200.91 

2136680 24 

118386207 

29B770.29' 

12380080 7 

1067982.2 

2317112.7. 
.f 

164283019 / 

1580920.1 

i 

437372030 

272416.85 

440974.54 

60916.94 -' 
'0' 

0.0072 '09463 , 
00 0596 2.2365 

-

0.5245 3.5520 

000013 3.3656 

0.0019 206173 

'
0 0779 309349 

'1.1#62 2.4724 

0.2742 30 6721 

0.9099 3.3377 . 

2.0797 401289 

' 0.8118 2.6300 

0~0955 2.2764 

1.2331 4.3116 

j 
J 

0.4648 2.2144 

'1.0759 404640 

0.0642 2.6098 

-0~1 O~7 ____ ,.3.00060 .' 

- 000027 

- 00 0273 

- 0.9489 

0.0014 

- 0.0019 

.. 007:598 

.. 0.,0'775 

0.421'7 

- 0.4188 

.. 0.6458 

.. 002506 

- 0.0435 

- '01305 

• 
.. 001427 

- 3.4184 

- 0.0507 

- 0;0559 

l, (VII) 

l 

l 

IV, (VII) 

l, (II) 

l 

l 

IV 

l 

l 

l 

l 

l 

l 

l 

l 

IV 

1 .... 
~ o 
1 

~ ~ ~ 
after: Elderton, 1938: "Frequency Curvea :g 
J and correlation". ~ 

,\.T able D-2,.- Values of moments calculated about the aritlmletic mean of, 
frequenot distributions; and parametera used in Pearson curve correlation. l ' 

,1;; 

'\. 

e - ~}2 (.\' ra/m,' \ ..Je = ') ~ ~~a. .. 3 )2 
As given in taxtï, ,-'" 'J ," 2 -~' '4 { 4~ .. 3 1 ( 2p.-{"'3~ .. 6 ) 

(m2) (tn2), . 2 \'" ' 

/' 
--,--_._.- ----'-'.-"-



... 

t ....... 

1 

r 
i 
1 

, 
1 
i 
1 

('.;--.,., 
, 1 

- -~;. .J ('~, 

-, 

fbfl."TRA~ SOU~ M~". 
lSN S~DtlCE stP-11i;~ttf ' \. 

o $IIIFrC, (W\A\N " . .-
1 1>\ ME"S\O~ x~,~'),SJ)S('o) lS1G(S'~,$'), Kt'(6o) ,ÏT(56,S') ,.(AR(S~,S'6), 

l eL(70),CNl(70),SVA~(5',~'J 
2 ~o 11K-I,56 
3 PRINT 40, \<. . 
4 40 FORMAT(eH~ETf(o.,14) 

L-

0' . --, 'REA» l, Nt>, N 'l ' 
10 1. FoRttlAT(I2 14) , 
Il . RE~ 2, (CL(1),l=l,tiP) 
" ,2. fOP.MRT(20f\4.'O) , 
17 P.Ut> 2, «~L(l), i:ai, tU» 

C CA1.WLAlE ·ft1i:AN 
24 SMc.O . 
.ts '[\\110.0 
26 DO 4 t=l,«O , 
17 IF(CNL.(1) .E~.O.O) GO TO 4 
32. . "lM=$I+CNL(t) ·AlOG10(CL(I» 
33, 4 SM~c.~L.(t)"'CL(l)+SM ~,' 
35 ,G(4c,O.OO'll(GM/FLCAT(rv) 
" xr.1~SM/FL.OA1' (toJ) 
37 PRl f\lT " )CM, GiN 
40 'RlaMAT(7mqtlSAN =,f'12·4, 15H GE'OM. M~AN ;:,f12.4) 

41 
42-
43 
44 
~5" 

"1' 
47 so 
51 
53 
54 
ss" 
5" 
S7 
'0 
~I 
Q 
61» 
64 ,S 

CCAl.,GULATE t4)oms"lfS ' 
SMeO ' 
SA-=O 
Si-'O 
$1>=0 
1>0 \4 I=1,Nl> 
SA=SA+cNL(1,.{eL(I)-XM).~2 

-SSc:.sB+CNL (t)i\( CL (1')-XM) t*~ , 
'SP:.SPtCNL(I)«CCL(I)-XM)"'4 . 

14 sJtr=Ctu.(t) '&( Cl (t)-)(M)-+ SM 
Xtt12= SA/FL.O~ (tl) 
XtV)3: sB/FLoAT(~) 
)(1114" SP!R,.OAT(N} 
l(tIll~ ~p1/I:i.OAT CN) 
.5D~ sqRtO<M2) , 
~'5:.XM3/S1)'"a 

, X4~XM4/s 1>"4-
A-FLOAT (N) 
~$l)C: l ,o/st) , , 
ASJ):Sl>/sqi.T(A) . '. 
SD1DSQ~T(~.o/A'~{~~f~~' r 

, 

f-=~, 

1 

! 
! 

, j 



... 

, 
! 

61 
Q 
61» 
64 ,S 
66 
'7 
70 
li 

12 
73 

c 
74 
7~ 

" 77· 
100 
101 
10l 

f03 

'04 \ oS' 
1<)6 
\ 10 
fit 
1\2-
na 
,,~ 

\\7 
(20 
I~' 
t:l2. 
125' 

,~ 

'~7 ,30 

. X4~XM4/S 1>'*4-
A-FLOAT (N) , 
~$l)C: l ,o/st) 
ASJ):Sl>/sqi.T(A) . '. 
St>lDSQQ.T(2..0/A~'i(Sl>f~2.} .r 

SD2\; sq,~T{'.OlA ",(cz,t>"9~) 
~1)~QS~tT(96.o/A fr(sl>~), 

, PR.tNl' ,8. )(~U ,XM1,xMI,XM.Sb .RS!>,A~I> ,.~f)J, Sl>2 ,S1)~ 
8 FOtlfl1ltr(ISMkFlftST ~5.NT ;:. ,P '2.4,.~U;"SèteaNi) NOiYlml'f =1.P 1~,-4, 

, U2X,14l\T'U~ ft10MeJr .E\7.9/2X21SHfUURTK (l\6f1\EJ.'lt=, !t17.al 
221HtcSTANbAlb ~'4'Al,aN 1II:,f:12.4, Cltt t7sI> &,flll.4,1In\ SJ)/~~T(t') 
3 =,F12.4!9H SbU2 =,e17.8,9H S!>\J! =1;17.e,," Sb\J4 =,tU7.S) 

PP.INr ,3o,)ta,»1- . 
'30' -~RMAT(1Hi',~fl\\'A\..UIiiJ FOIl b'f~.NeSg FROI\1 NO~t4AL <:UA,VE ~'TEru4 

l/n\&<, lUI SKa~NâS$, =,ra:t·4~~;IOHkUR.TO.U~ c,Fl."3.4) . 
CALGt)L~TIi CoURy .. TYr. C~lnR.\f\ i· _ : 

il :XM3'ltJ2/)(fll2*fa :r ~ . 

S~. )CI't}+~",~'J1 ' ' 
X~ si, B2.t·3.0 )iJ~.2l.rr1.0~11.0 't8.2-3.0;al) f.12.0+B~ 3.Q~1 
X=X',5'1( +~,O)/Il ,O.)'5'.OrJB2:-~,O\\J.\-~.O) ) 
)(fttfi\=xI't'-')CS' 60 

, PtUNT :2.0, el e~ X1(. ,X,XIllIi\ 
2,0 ft)~fI1"T\~ I-4\<B&.~A 1 =- , fl2.. 4,.2X, 8flBaTA :2. : Fl~ ... ~,6"l<AP~?fl,t~4, :\ 

, ___ ~ _ ~(') _,' .,.x,l~"S~EWNt'!Sl c::oilf ::"P\:i. 4,.v<,'tl·,IUV =, ,fl~.41 
AN ~ ~N ' sœ( '-) : l(M~ .. . 
~f1\X(~) r: xr., 

17 ~»T\I\)\)E 
PPINT le" 
Do l'a {::1, S(, :' 
DO 19 ~= l , ~ , 
lf(l.E~.J) QO TO ,e( 
VAttel ,J) a:Sl:>1(l)/AN( t)4-SDS(4\) fANeJ) 
SVA~(t,J)=S~Rr(VAt(t,J) , 

- lT(t,J ):;(~r)-)(fI)'uù) )/SVAR(I.J) 
. PRlN111.9, t,û,VARll,J),SVltR.(/I,J)"TT(:r,J). . 

1·8 c.o~ItHJE .' 
" fORMAlC IIH<,~x,lHr ,AX, Uhh8X, BH"A-ItIANC.~~ 14l-\STAtJt>fW.b 'ERRo'R" 

1 4x,~HT~Tg~T)1. . ,.~. . 
U, FoR(11PrT('IH~· :213,P1S,,4,f18.<4, FIB .4,fla.4) . 

SToP . 
~N~, 

Table D-3 - CGnputer program for IBH 7044 da~p. processing system; 
i0't' \i-e computatioz(.of paramebers of frequency distributions" 

'. l ,. 

\. 

1-' 
CI,) 
1-' 

1 

~I .:g 
~ 
Pl 
~: 

.~ 

, _\ 
-=-

~ 



...... 

.;, 

1 
li 
~ 
J 
:1 
fi 
!; 
li 

~ 
il 

! 
1 

1 

1 
l 
$ 

~{ 
" ., 

,1 
(; 
j: 
d 
;; 

ft 

1 

:) 

tq-t' . e. p.t8 fil 

~~;Ill ~ 
t .... .a ... , 
~gt-! ~ I"b~ 
o 
fof:I Pl ft I~ 

·575625 67:~-,- 72.5-77~82~r875 925 975Ef25rÙ7s-11251175122~'5. 
o 
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' .• '15'. œ Yorkll\!!!' 'mati"" (H!ddlo-) 
~oenish grq, medium to finë grainod !eldspathic 

, " undatone,! with ll1!ior interbedded green1eh, .grq, 
'Uw ebùo, ' œ J!iIiIliiJlm!IWI' (Uppor $IllIn,,) 

, Hediumto fine grained ànWgdeloidal to porplvritic, 
gellera~ oph1tio andesite 1 interbedded ld,th thin , 
lIones of hard, acidic tllt!Sj minor aUtston~B, œ ~~' (1<Joo, lI4'IoIIooo) 

ferentiated dari! grq slate and 8l'glllaoeoua 
llmeatono} minor feldapathic sandstOlle and 001l8l0-
moralle, 

r ®] ~ - (I/ppor and lIIddIo 5iluoiaD) , .: Unditteréntiat~ volcanie rocks (basic to inter-
mediate llvu), GIId groy sUtètonesl miner lime-

, , " IIMM. Mn~]I'III1II!OAt .• :' tutfl 

l " 

@' l{ata~ •• (Ordovic1M and ~r SUm'ian) 
1 to 1II8d1\1111 grqlimestone, and grq ~ calcareoua sh.ale, ...... 

® . Honorat Grgupl . (~ovician) .' 
Grey 1 . tint to .medium grainsd landetono and mudatonol minor 
conglœerate aM S'tf1 llmeotono, ,.- ' 

Topographie bolts ~CanadiufN't1~~ Topograjxdc S~t&lI Shoot 22~ {~~tt,. 
Geologyl ~lobee Dept. Naturài:Reaourou lnte,rim Report (aeologic&l), ~Icdpt. 

(br W.B.Skidloro, 1960)., . 
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York River Formation: (Middle Devonian) 
--Creenish ffl'ey, medium to fine grained feldspathic 

sandstone· with minor interbedded greenish .. grey, 
ellty ehale, 

~2natb!l!l Formation: (Upper Silurian) 
HedJum to fine erained aTJWgde.1oidal. ta porr-hyritic, 
genere~ op.~itic a1desite, i.nterbedded with thin 
zones of hard, acidic turfsj minor siltstoMB, 

Fort.in Grou21 (wlIsr Devonian) 
Unditrerentiated dari< ffl'ey slato and argillao8ous 
llmestonej minor teldspathic eandstone and conglo­
merate, 

Mont Alexandre (foup: (Uppor and Middle Silurian) 
Undifferentiated volcanic rocks (basic to intor­
Mediate lavas), and grey eutetonosj minor lline­
stoM, conglomerate. tuf'fs and 

@ HtItaped1a GrouP' (Ordovician and I.oller Sllurian) 
Light to medium grr,y limeetone, and grey. calcareouB ehale. 

100 . Honorat n1]J!R.' (Ordovician) ® --rrëy,' fine to medium grained eandotone and mudetonej nrlnor 
! conglomerate and grey llmcstone. 

1 Topographie ba"'~adi8l\ National Topogra!Xdc Sy~tl1n Sheet 22-H (fJstt 

GeologY10-lebec Dept. Natur8l Reeourees Interim Report. (Geological), Manuacrlpt 
. (by jf.Uddmore, 1960), 
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:.' ::.':<:·;;::~::··'.·.',;.,X!·~' . 1 œ 'st' ouche Grou 1. (Sil.u!'ian and~r Devonian) 
'. "~ , Grt1.' ,r ,grey-green,cal.o'&rloui nuidatoil) , q~art. !olt 

.. , .' , eandeton ',1 minor ar~O'W8, I!iltr to sanlj,y limsstontJ, . j 

'-',' .:' ,. " '. ". ' ' intrai'onnational conglantratt, liJUlatone reeh • . ' 
"':"'œ' ,.' ::, .. ;;f.:.', .. ::.')':~.·«, l , ',', '. ,'" "', .. ,: Rest . • '1 (Silurian and-or Dsvçti1an) '. . 
: '.:' 7~. ,';<:;'j;ID.Ickj ,",'darkg1'eIll,bà6ioandintOlinediahlava, 

.: .' ." .. ' " ' tl:M d 1 d. or p1llow81 with iptercalated tulfs and 
. ". • ," .",. ,~ • .', h_ • .' , ,,' ' 

Topographie basel National Topographio 'SYstem ~.et 26·~. , 
Geology: ~ebeo Dept. Milles (Naturel l!esourcu) Prtl.1m1nar7 Rlportnoo m, , 

(br J.l!tlJnd..J.958)o ',' 
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Yorl< River Fption: (ldiddle Devonian) 
Iight medium grey 1 medium grained, elightly 
calcareoua, feldapathic eandstone and gr~ 
calcareous siltstone, 

Grande GNve Fonnation: (!.mr lJevonian) 
Grey, calcareoua siltstone and eiliceous 

m 
1 

m 

Jtr~\'àMN+h; Hijl~'=IJ/,la~""" 

L9ke Branch FonnatiMI (Hiddle Devo:uan) 
Brown to reddish brown, fine grained sandatone and 
red smetona. 

ste, Marguerite Volcanigal (Middle and-or Jm~r Devonian) 
Dark green, fine grained, anwgdaloidnl andesito 1 minor 
Rheared volcanic broocla, 
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81'15' ~®I 

[ @S@ 1 
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[®S® 1 

Note: Numbering of unite has no age connqtation, 

Yorl< River Fption: (ldiddle Devonian) 
Iight medium grey, medium grained, elightly 
ealcareous, fe1dapathic eandstone and gr~ 
calcareou8 siltstone, 

Grande aNvs Fonnation: (I.mr Devonian) 
Grey, calcareoua smetone and eiliceoue 
limestone, ' 

Ca)!Bon Ami Fonnation: (!.olier Devonian) 
DIrk gr~, argillaceous and eilty 
limestone. 

st. Leon Fonnation: (Upper Sllurian) 
Grewsh grq, calcareouB eiltetcne i 
minor green1sh gr~, mediUli! and fine grained 

, sandstoneo 

mm )! !~'&llW'\~F, 48'151 

m L9ke Branch Fonnatiœll (Hiddle Devo:uan) 
Brown to reddish brown, fine graine<! sandstone Md 
red si1tatona, 

67QOO' 

1 

m ste, Har,guerite VolcanigBI (Middle and-or Jm.er Devonian) 
Dark green, fine grained, anwgdaloidnl andesito 1 minor 
Rheared vo1canic breocla, 

1. 
1 

® 

Topographie bastl , Canadian. National 'Topographie ~t1tft, ~eet 22·~ (~st)1., 
Goology' Quebec De~t, Mines (Naturnl Rssouroea), PrelJJninIlt7 Report noo 382, 

(br c,~I,Stearn, 1959)) 
alsol Hanuacript, Quebec Dept. Hines (llatural Rèsoureea),Geological 

, '. Report aorieso 
Fort~: (Jmer' Devonian) 

DIrk to medium glW, rnicaoeoue, caJ.oarGOU8 elate and 
!lI\Yllitic Blah) minor 1nteroaJ.ate~, beds ot rtYIIMlIIIt.l 

J ,.1 ,JlIu4depp (1961)"LUholO . .Il ,aIl~\ Il tUua. 
, i iIl QIIP' Ponilfula. ' :,.'... ;/ ; , "'-
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