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General jibntflTBcnt

Vc,asBcr.us«tts ofi>re n vride err«y of glacial features, 

ur.d r:.ojr'inr tn/»s«» features nrovidwa en oonortuul ty to 

errive ct hyrothrsos wMch will antlsfi ctorily uirclose 

t:*c crirln Oo. tne ncny ^Itclofluvi r.l iorva,

A ^llr-pco of the hickory of plrclrl ft-i-olory In Lew 

r nfricjnd c^iosrs tnnt prior to 11O5 th«re troo G tr^r.omlous 

outpouring oi' lihf»r«turc producoA by i?or:o of the c

el e? rly f olof;y In Jiorch /inorict  Agftarii K, 

, i« ifs r, r-^rr, rnd nt ny others, /^ft^r ti.*> 

ot ^i'* '-.n^or-y of r.ulniplp f.ltcieticn, th*   o;»< con-

r:o*   Inf. t r.d tho fulvin- of ir

'.'d ^o ta3 CRntrr.l r.nri .--r'. ^n r.Jtr-ci .tctf-s, 

ond litclo \7£S do*.' 4 in J'r# in-^lfad. Jhore vf-r^, of cc\ire:e, 

uc^e rotf>blo exc^otions   tnr i.toplnp rnd ^.Tcidn', of J. '   

OoIc'»';i.'.Klt t.nd t)ie T?crk on vnrvftd clcys 1/7 ntnvfj, for 

RX'.r.,!'-. A nc\t f.-f* of lntp»'^st end otuoy in flpcii.1 gool- 

v^J Jjo^'U in tho early l.UO's vitli tae introc.«ict 5 on of 

i-lint's idoa of jj^nerol strrr.at'cn of t.'in ion r'-^r>t, witu 

s empties is on frost cction, vind octlon, m-J the 

s clr.1 clir-ptc, end A-itn hougoc'B concentration on 

1 wat^r pleneRf upwarn of tho earth's crust, ond



next now development in Pleistocene geology in 

hew England was the introduction of a large scale napping 

progress in ^'essschusetta end Rhode Island under the super­ 

vision of tho United Stctea Geolo;*iccl fAirvoy. This plncial 

pro^r^-a is tiraod at producing; brsic data necoarary for the 

int<»rpretri5on of tho <*ljcl?l history of the itrec. nr.d for 

t.:.i application of clccitl p^ology to er.glive 

In tha pest, J.!cs3f clraFctfcs v;r.s r.&pped by

stance xrstl-Gils with buao maps trhich ware inaOerur to by pre­ 

sent toporrnphic etrndurOs (finerson, 1B2P)» I cr txc^.ple, 

the 15 iTiiiitito c/aadrcn -Ics, cri c tc^le of fcJi inch to e rv'lo, 

L-c.do during ti^ per loci 1P.-3 to looo, ca^c of li^-it^d use

thsi'y- ' ii-l it is c !-rt-rir. i': 1 ' . < V.! t;t r" "-i.| c-. lo.ico in t'.io 

tiles o;' l.Le C-eoi^ ?.cr.l r^..rv'f-y t'^.r,t ^ct

plf-nr.od to Todnco o clccir.l rc.-p of thn -s^rte Ijptcd i.n
c

cut Ornn^le r.cppin.-, /. p«runcl of the cid Ireful rcnu- 

ccript' rFps on file in the Loiter* of lie" of t^ifl 

£\n»vey .f^o^s trhr.t tue fl&cinl r.f-ring ie v-vy «;Qi-frrT., end 

only b.io rscet pr*orvinent f«r.turas voro fo;t.?.1 nnd j >c >r».lM. 

VMe oldor ^sopin^ does not shor? the dotuil»d roi». ticn- 

nhi*-a of Ifer.df or. s th&t enable yeolocista to reconstruct 

the nost no&.rly co:;plete jrlecirl story,

The enthusiasm genoraten by Ehrlcr end his 

over tho appearance of the inch to the mils iflepe wcs



.

V 
duplicated f;Ufty years later by Currier ond the group of

geologists who firet worked under hie supervision. A new 

carles of two-lnch-to-the~.rr.llo Blips appeared in the Irte 

UcO f s end ere so dotciled tnd tae contour interval BO 

orcll thnt In this nroa of flno-^rclnod toporrnrhy ^»e 

various foi turn? otr.tici rove tied in nusrb^rs r.nu VM»5oty 

r^svcr Kiftppod tefoi'o, .'.Lny Inndforar.p thr t hf.vj /j;on^ un­ 

recognized or htvc nev.?r corn relttf>a to cr.e Mioth»?r bc- 

CCUEC of poor verticol control tire found to tia»ow nrw 

lifTj^t on tha ^lt-cipl history, ""ventuelly^ wa*»n the pltci 

geology of all of i'aaicchusetto is r-i-ppc-d on 'ono ecKlo of 

two IncLns to tho ,-ilf> f c. Cctpilod «>;plf i: r:Mcn of the 

chrvr.clor-y L'VJ t-t-.ic cl" lc<? retrert cj.n be :  t forth,

 rt.o discovery in 1347 of a rt^r-bil'i ^i t ^c \& -,-loricnl 

sits afc Titicnt, netr !iort.'\ icolrbaro, .'o*»rrci uvntts, 

>*SVQ en excellent 007 or t unity to cor- bine v:io dii*ciplinr>o 

of srchccolojiy tjnd g«olo,*r. /rtifj.cts founu 'n tho 

tnd in tho up; f-r part of t"'Ao j?oll nt t*i© rite fi-pcf- 

i.o epncinl probler. to the trcJu^clcfiatn, i'^r r.rny c'-. 

finds "ifivo boon made in Kc»? ^nrlr^cl, .  fcht: olorlcol d.?bvia 

found &t o lovrer level, hos>ivor f cj»pere>ntly v.na aopt-r^tod 

from the urblfccts in the uppor eoSl bv n s-t^rlle Kono in 

which few cultural rcmeins arneared, -ur^rtz chips, 

pointc, clirrcopl f and hearth a v/oro found in this lower



level, nearly a netor deep. At first It looked as If the 

soil profile had developed after the lower culture horizon 

wns covered, Indicating a considerable antiquity for the 

IT;,-or sore. The late Professor Mr.' T^-ynn of Harvard re- 

co:"ii~ed the po- "Ability of flvinr a - c-.ilof-lc d-ite to this 

older r.r>te-rl£l '"id anVed I: c r.uthor to undortal c f. :co!io;ic 

a'l/td.r In coot oration with an ax~ rSae^I^ric 3tx;£y by ."r J.crlch 

J^hns-n of the ?.. 3. leal, sdy rou.-V.tV, ion for Arc- colo^/. 

It V.T.S felt tl*nt t:-.o little ». 3 Iixo;.n or the -;: ncr : -c-1- 

ory n&--_- 1:^0 site, t.r-1 cD^sc-./a^-itly the rir^'t y A-t of iho 

tr^-il. consisted of fi. study of the clr.clul {-colocT -^- "i 1 - 0 

5 u*. ^ > vi 'n._  r i»^ r». T'Le cl- c5-. 1 "Oology o_ tl:e - : ton 

t\-in '-.   5 -"c ;  !  :..:r. .i c . i. _>e j; 1'tcc or.o > / vt -f i .ll t J>r .

",-*'j2ll >f - ; ^ 

?V.e T:   : -! DP. 7^- i liiuto otr.jli-'an-lo 1-3 loc lc . ' \   ? I.-

c-jt« <?.i ' n.-? -c«huL'ctl3 (. Ir-vi-o 1), pnd the '_"it 3 c"-.t -illo J rj 

lo- te-1 on ti.e erst-. i\a boiir.d r^,- of the r ia<Ir.tr.,-"r>.

Me -er&p..l "colorr'.1' of Vc ' !uvto:i qxzaclxvn -* 1 ;- v;i i»- v. * j ^.,

cd o/cr r. ^.-">.: "C t 1 rc< ..old sc-i^Dna, 1,<1 , "1103, 

1S!>!, an- I".2 L/" :) ''<J:^,r h: s ".,c ,1 . . -hcc!.cd m \: .:Ci-o.\a 

Ti ."\r,. Vho flold TO::-5. ..a vcvo i"tcrr-uptcd :>. / i% .1 ti: ^:5

s'l^n-er vhvn the   i^-jr v a c lied avay for -I. >rt 

l{-n cr.ts "n othci"1 nrui a, r.s p-x't of the ni»orrc;;i of 

cooperative ^colo Ic inver,t rrtlors betv:. en the lul.t(,tl 

*>t tcs C-eolo'-icGl :iurvey and the Oo;.t onwcalth of '. r^u- 

Qchusetts. Ourin^ the svair ir of 1952 the
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project was recessed temporarily while the imtlior went to 

the fceleaplna Glacier, Yckxitpt Bey, Alaska, for tne pur­ 

pose of Increasing hi a knovf*le>dr*e of the mode of origin of 

fetturas surrounding contemporary plccinrr* 'tit knowledge 

thor« £fined we a directly opnlleci to trio j-rcblers eurroisnd- 

in T lav ' in'rlin'l £lrci*l "^clc.'7.

; tottl of about 1S& du:>t >.cro t rr.t in tV< fiold 

in tho iV-inton rrec, wui office r,tuaic£ we:»o ci.yr'^d o it 

in tho Interve3.e bctvocn field set,sor.B, Lttort.tcry studies 

.verc ccrricd o~it ineptly in 1949 er.r! 19---0, but eoiie ci". oi«?:8 

-\i-vo V'O'^n diroctcd to s«bcllrJ .'i ntc-r5r stxici^s In ths ensuing; 

yc£i»c. 5"je ...as-fchuro*:tc U-.oi .*t~?nt of ?.iblic ' or'o hta 

ooopr A-« : -,t?>.1 by fric'iin - Mi>tr 1 rK,r«.iojv EV II-lie i\ r rcch- 

ui.ic'. 1 cnelyscs of tr.o soili crtts,

^TlO l-fcp bf>3O USOCl -.'£3 ^-ie  ;:- ! ted .t^c.r?B '"OOlrijfr! cat

Curvcy 7.!- r.inuio tcpo^iv * x 'i1c i'ct of Vie r-:nur,a f ucd- 

rangln, Ntturrl tnJ trtiiici.l exposures vore used to 

investigate tha conpoaitioi. uui etruct'-i-e of <,i*c ^i c_clcl 

fioposits, snci tiicso exposures v«re sup.-le..ciitro b/ f.' 

holes rtu/5 by h^r.d v-horovor nocrsprry, .'.oi»lr-l r>': .o*;ov "i^ 

on a scfllo of Is;. ,O:)O, .-o:*-1* uord only f>3 / ulc'.pa iii the 

woods or in tlio flctt'-i1 -ortlcna of t-'^ f'UC'»7'i<»v 3 ^» r? it 

WKB not precticr.ble to intsp on th^rj. 'jcpoK-irra in ortid or 

in the swar;.p3 wsro au^r-sntod by tho uce of c lo* Eopiirnt.ed 

thie v;co vrry useiul In flne-preinod uat«rlcl8



but waa uaaleaa In anything larger than #renule

^Throughout this paper the Rentworth size claaslflcetlon 
(V.-entworth, 1922) la used. In this classification bould- 
era exceed 256 ia&» (10.08") In greatest dimeter, cobblca 

renge from 256 to 64 tor. (2.62"), pebbles front fi4 to 4 ran. 
(.157"), eronulea fi»ctn 4 to S ma. (.073"), vory co&rae 
Etiid fror. 2 to 1 rcr« {.0334"}, course sr.nd fron 1 to .FO 
r.T«, (.01*7"), nediuai et=nd fron .LO to .25 r-1 . (.OO9P") f 
fine e&nd frois ,25 to .1?5 rr1 . (.00^9"), v»r/ line etr.d 
from .125 to .05E5 rm. (.O025"), ellt fron .OC25 to 
rj*.. (.OOOlb"), end city pnrtloleo t.ro leR- Him ,OOi 
r^r.. In crettest dlujetf :» 

The field r.epa were replottcd on drrfblii^; paper 

of the sar.Q scale &nd photcetatocl for trorklun out vurlous 

chronologic pi Intcrprott tlons.

Tho lato Kirk Bryra *;RS the pri-^ i.i ,tl c -t?tc^ for this 

problem. During fch-i yjs^s 1K3 ^o i. ! 50, ..f.c^o:* T rytn 

r;Kl tho tuthor r.ode eevox\,l fc^ps to M =';?. >)*: 1 0^.0 -her tnd 

discussed tiio profclci-3 it pi»i.'scnt.e<3* In the spring of 104 

3ryc-ii sug^ostrd that the prcbl^ii of t..r» , c^lo.-lc cntlcrlty 

of t!\o Titleut site wo--ld r^qiilrn a re-re '^trJlod knov:- 

led/,e of tht* euri*ouiiil5.n£; torrt-'.n end decided i;h&t It vfould 

m&ko a cood reoerrch problem for & doctt.r. 1 t!5 .rcrfcttio". 

iils untinoly death before tho or.rt of thi 1 >..0 flrld ect-n:n 

prevented him fron discussing tho field nvidence end hy- 

pothosoa presented heroin, but mony of tho idoc.a stated in 

thla peper nay be traced bock to hie.

Luch credit goea to Froderlcic Johnson, of the R» P.



r.

y iouncfctiou for /-rchtaolcgy, fcr hla efforts In 

ng Chr probler: to thn attention of ITofsnsor Bryen, 

V, r recognising tho fact that e etudy of thr frenorol 

:: coald ploy E ;vrt In tho rtotftmin-Rfclon of thf c"« 

.io jltc. n*e .-ounO«j*3cn rlso }ir-lpod to finrn'ao pert 

l^e cj.riy v.'cr'< In the '\»y?.rcn c.ror,

iroi'Oi-icr I'/.rltr. J ". Mil 1:^0 r-nd rrirr-.ifcr ."ol.n "'. 

r 01' iit-i-vurtl, ana r. "^icj-l* a ^. rtt'tv.-us of ';iMfta 

-iivf 5»"! -7, lii.vo) rot-J and cim it5clnp»'l tho rinn-i:«c;*Sr*t rnd 

iuvo /ivcr. vcl-.-rblo cu-, -^ct* . r-- r.n ' cci»;"-ct!cnE both in

In rj.ac; i*c !S vr^-yr:, r, *x>i:l.^ '. Currier t *"ni*; 

  .: lc ;,-<";, I -u-.-vr/, hr.s r s J.^'oci In t-.he proM::' ^f

lc. Ic

r.p i:^: p-*'-'J..^«-- itt ' L3-: v'm;": ',r, nJr cent »!"*. l"<-.~.s h 

-n-ii T'V! \ i'c of "; rr;.'^* j v: ci»It. : c 5n tno ,rt"'lf -r. cf

ilr rtln.- j.-j ri hi. 3 holjv-J co cor.'f-ct Mvl revise »ho rrnu 

ev.^.lf:t i'i rli Its phtr-\u '. i*e. ' Irrnor !*. o^.rr typet! 

iirirl ccrr-,

G  ;.'-;?. L :i  ; l T.i

i'ae iVunton c,ut,irt »;>'io «;cca*'Iea rn rr^r. of t<bout 

equr.rf nll^s tnd inclunfs port'or.s of both Bristol rin^i 

Plyr.outii Counties, iVi« cne;:rnntTla la located entirely 

within tho i>enbO£rd Lov?l£,r.a section of the ii



physiographic province (, ennwr-imi, I3£c.). -Tt>" arftfi IB u 

region ol roli-tivoly low i»tilie-f find in the southwestern 

pert oi' tiao qunclron,:!*- ti;o Teunt.on "Ivor enters tlclevrctrr 

tbovo th<? city or 7r*.mtc<n. Mi- hifhrrt hill In the f.r~n 

is r'ruc^ect .'111, t Ic^e «:'..-. ft or smci rncl nrtvrl thrt 

i.t;»:!o .'llif'i^ly rc-ro tJ-rn TOS r^--ft : ^ovo -r 

 - vi<p iM'/f a fit; r.nd rrfvcl :r3- "", v 

fern r.-cnt of t}iv topO' n.^hic rcr.t>i?-pc, cr ir.stz.nce,

^111 rJid the mvnorc^n hfJlr- rnt? : "T.«? i'co forr'B 

^ln;* it f ro coKforof' .-r.^ir^ly c-r . L:»c.-:lf'i^' drlr*t» 

rr^Cti topc-.rnp'iy e^- .^s to ci'/^cfc ti; « j ,-oi- -nt lsr»-J- 

rct' " Oijly in i,".i<"- C6£? !;* :v« psrt of tlic ;:\i^ flr? tv; 1 o, v?h«ro 

.v.:.r-jc; clcr.;"( b" ,iills -Ih'i ^cllo.f of rt.-ivt 1OO iY *:, 110

ro'.t, i .' i 70 i'C' t a-.Vr i r;-«iv>     -' ./.r;.'.-rf:r4 t ; <.j -t cli-'l-

TUo

/ l-O'it; 10;' of fc\o :  .; i..^'--- ir r; v - .  f5 b;- r-.f-r/-*. l^o 

'C<i.-rf.r.cc-c :'.-/j it" in the- no;«^h i v ci^t '^r M.o «- r V' .-./*' o 3s 

iip Ih-^'oet Oi t:.-"»of},  ':;<- It ;* c > -.r"1 " of » -, »- » , l,i-":o

c'-:^*;, occu.^lns c.n filcn.Tt* ro-'.Vhrtr.1 - t/tn-'in.*: <:r-

1 .< ? '-?L"I^ i'l-JKNT-' HlfTtrtY

f in 'cho

.ust, in lc.r."p ptrt, bo in^firi'^o i ro,r rorc generrl knovr- 

^© oi th« crctrrn f.srt oi' .'.est ecliusptl-c. '-"hick doj»oeits



of drift have a tendency to mantle IrrerularltJec in tne
i

preglacial topography, and have concealed ell the bedrock 

in tho area with the exception of about twonty-five out­ 

crops, wnlch totel nuch lesc thnn 1^ of the area of the 

f aadrri.x'le. However, tcntetive conclusions concerning 

thi pre-i leletocone (*ool(jgy end touofrrtphy ci.n l>e «lraT?n 

i'rc.3 *~.hft fo* bertrccSc outcropc t-nd frort t^io o^p»,n to bed­ 

rock Inferred frons wo 11 dotr. , seismic p.-'orilor , tnd vrcoh 

borings,

jirpt.lj-rt.Triv

The launton qu&U.'nn^le lies r-ntirely wMhin tho 

t p.os.ln, G sti'uctui^l and toporn4 "i>lc

fi to tno scat:* uy ti*i vet'-^n of '.^v-r, ,3- rf> it

it «in t. il.i lv,^leu;«l trei os*-!--' ^^-Ii.--; ti ;*>' 

r.--3^s oi1 Curbonlferoaa to i or -?n (Y) t~o ( ..";-: vi f l">17 f 

p. 58) CBU. cted to havo ta t.-.t--^ r * t '1 tulc'. 4 't.;t - of IP, 000 

foot, witJi a few inlK-ro of rc-Cerbonifc-r'.un rcc»:a 

(riguro 2),

-i.'Ks I'o.idvllle con^lv«.'"rnte le the olaest roc'; »;j5rlgncd 

to bho Ciii'wonlforo'is, end v.licire It is present et tHo bt-so 

of the* section it Js co;.':pcsec! of generally CQJ *cf* con^lo.'aor 

et«c lyln/^ xinconfornnbly un t'.e older roc-' & ( ujim, 1152). 

'fihcre tlxo i'ont'.villo ccn^loin^rnto ia el/srn**, t.h" bpart of 

tho section nr-y conoJct of thr cnr.rr.ctcristicflly rrd beds 

of the «anauttfi forn^eticn, oi sandstone, felsito, 

ar«oee, or shole (Chute, 1-">50),
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PftWtUCKET:

^I- LLRIVER

EXPLANATION 

D '8 hton conglomerate

Crtl Rhode Island formation 
-...-a Wornsulta formation ond

PonJ^ille conglomerate

-vri Prc-Carboniferous sedimentary,
 V/J igneous and metamorphic rock

___ Fault

Figure 2. Gool.gy of the Kcrrn^ensett Enrsln (fx-ora Ererson, 
l'J17, Chute, 1950, v;uiiin, 1952, tiid tulnn rnd Springer, 
1954) 



ilio I'liode lelti.c1 forc.rtion occurs cbovo the 

conglomerate i?nc the ' enr-utt e fonteitlon, tnc In placet 

r^rts directly upon the rr®-- onncylvrjilEn cryrtcllinc 

rccKE (-'uinn ua5 Cprlnrit-r, 19£4), It ia the Hhocc I c lmd 

f. r.-.rtion i lone * Mit ircvs c-it: '.'jt.>iir. the "'runt en (u:J- 

j- . 3^. "!ii f_-n'-»?'il, f\- ft.-*r:iMcn con^str cf chrly en<S 

flity rtirl-\.-~r.rir~ b< 'r, 5 j ';  *-t. J;*r-t \-Jth £t,r.£."*-on«j' t:id 

ct-r.p'l^.crt ts r. Cor.l j-lu»tr, t- T> -,v cctreco:"r, tJKl lr.s?-ets 

of r/T.nsyl vs.nl <-ii e^ c l.rve 1 '^n 1'con'- ('^.r-iv.ir., 1^17, p.5'5}

7n tj.p tur;t;cn r :s-\"j:iirlc t.hr 'Jic«".8 Iflinrl fc-n efclon 

c-cT.sIsie £-i* rn InSctcr-Incit:- E^i;'-£i.co of coi«^li. 

f .-i..'i t.o*"«r- , r-iri^r, t.nd c!».t<c, tho colors of -..i ich 

f.-»u- bl.e>: t\rojv ti . r" n I,- "ij't .r; y. Hv. « c (l'.r O) 

founcj ti^t t ic i ti\ r{": r tt:n-» or taa ' he- -o j*lt»iHs. ff»r».vn-

t-idn (Jn i. ape 7? -en t '!";   .-'. /ior.;1 t::r n-.rtU or! ^ of ?/-jc
' 2^ 

r? jn-^o.n ^'.n-^tn£i«) ly c^.-^or'! c i" " >: -vjr-vtis lr: .-.»;' 'In*

t-c subf n ,Jili,r (.;rtin*, TO ^c IrE *>!*!* pur ( 4 c*j c/ ^ Jcia 

is ;'lrr3i,"Ir S3 } , 15 «>ci»"o I '.  *, s f! . lr-   !. >*'.iTt

cG'-vrlcrurvtej t"i*tfit,lv?l/ s?^I '   ~cJ to 

thn iortr.ir-n by 'i^rron (l°17 f p.58)» is ** roL-'G" ^or-loM- 

er^te pfesorved in t.hc doeply <Jowiiroldo«l s.ncjii.ta of the 

b&sln, ./ust routh of the ? ur,?ircr:7.1o e lt.rc"5 ^j-.ct vttion 

dlsclcfioc G conf3lorflc*rct? comroaoci of pebbles end cobtlss 

that rosen-blws tho riritorx cor^lor:eT 'te. It lo pcsribio 

Lrict tue orlglrir.l synclln? free which the l*ig:.ton conglon



i: .

arete wn« noraed (J-lpure 2) extonde elnoet to the border 

of the quadrangle* Thin cannot be definitely proven until 

more detailed bedrock mEpvin/- Is done In the ^Baonot end 

Somerset quadrangles.

Strxicturo

ilie cruotpl Movements oi' th? /nprlf chirr. Revolution 

corpreasod t/he sedlnent*ry roc .s Into e oorics of lori£ 

folds that uro broader and rore opon in t^e riti«Ue of the 

basin end 3te>"pf*T and ti.'-ht^r nt th« r'.rfrE ("rvrFon, l')17, 

p. 54), and that trend north in J,he routhf»rn rr.r-t of the 

&rea throurn northerot to ocst In tho ncrtr.^r*n "art of 

fcMe bfaein. The fold, exes j ro In rf-rrrnl ir.rpilcl to tho 

siacs of tao cnf*in.

Oointin^ rrui & sl^ty clorv^.^o i -e I'o-i'; ' in the rcc» s 

of t;io o, ?in f clthou'mi i j'^cirs <:iv o o it 'n too f- ..' r-lrcos 

to pm'r.it tny rerioAtl a^tn rn 'o l.o drcir'- "'-U i -it&- 

uor:-nic:n hs.3 been sli.^it ?n t)is iVanton c:Mr rt.n yi :le, pl- 

taour;>i ths roc.o in fjcnirrvl are -v«^ll ImV rt' - ?<*  ^o.-jo 

:;.etu .( rpalc rln 4 rels, ,.5.Cf.s u:*:i «:,lflot« for ir.strnco, 

hkve bc--n founi in ti>o srndpto/w und shfls.

;n f--itlollno his born poat'ilntor], on n IJ.-vitod jinount 

of oviconco, In tho northern ejnd ^cstorn p« ris of U±o 

Taunton quodrenfie, i;io cxla of tho pntlcllno enters 

tne cuedrsn^le just north cf Vat«on »ond, strikes north- 

ccst through the bedrock outcrops south of the ."(nynhcaa 

I'-og Track (i-lguro S) and continuoa to the oust. A syncllne
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nay strike In A north-easterly direction fror* '*eir Vlller« 

to Ousheo I'ond. Z'ore napcinf; to tho eouth and wort wi!3 

hslp to clarify th« striae turo of the qunrtranj»le»

Sone of tho ^vidonce on which this oldT ^oclof 

besrrt tholr lntorpr«tr.!.ionr. of the brsln stricture lr 

£--  tyr.i. irrl>ly tron.-« ^ cr Inrtnuc**, et .'.ri o-U'cro- ,7 o 

c rile re iUi of . cotl?-n'! f l;i f:l»n r.o^thoM* rn ;;f«t of 

fv.ii:ton r jftdj-'y/rigle, Vocd;cr»th (rhnler, " oOil^orti:, r.'vl 

f 002*8 to y JLC'V^, p. 117) rtor.cMbod t:ic rockn "lie, r'... 

r,<?\bly nrri la^on^s a*. '.Vio nv*-i*?.y o:*s';-v:«nt ei'l cl'n iVo 

SO0 nort.h, fcr.rln,: t Id? ^ono** llr.nl rlrlre 7f. th an :»:.-.,

<"'.e,,-lnrxt3on of t^.o ou*ro:v.-p

t.;xn <'!r> of *h^ ^p^r1 -"^, b; 3-*.' v.n r -r 11 ^.--.*s * 

L-"ci l«-j-'t»3 oX' £r.'*r'.o:;e v.J r.hin fc!.^ j^jr-'-.v'l -r f c^f'."? ^. 

i.'.'I ?-;j\r, '? i -ju*; ''. Lr ° , 4.1: 0 c . Gl-i.vr -<> Ic vi ^y , 

p^irii^nt <n ' }!'». Cj.lt .*opj I»i tU 1 ?:-' Ic r '.. .» ".-. '  rr >h ** 

cj-ci or tho outcrop it h-=s in i-t»;I*.viv.o rf !'. ' 0° ", r:.o :'. 

t*nd .'r. n-i >?rr r.r i-.-~v>J rl h: s fiti rtM^arlr c r" !"« i'f»o ., '3 v/o 

N.   u,-:vts in Ir.trurlnd in vo.'nn r^c-.it I 1' ^lick r\(.n;T * 

jo'r.ts wh.'ch rr"i i crt-clr; v. '?o !ri r.~3« It BOf.-" oVvious 

Ui- t Y-ooo-or»th ».: rt r.';urc»fl tan ..-rll clovelopr'c! cl-.tvrn In 

pit co c-f V.ho bo':'?in".

I'he breed crustrl dovnv7r.rp In this i«rep, vnich bo^

rje prior to tha cienositlon of tho rermsylvanlun

mt.y htiVf* torr.fici a shnllow bnsln cfipttratr'd fro.ti t'n? c^



1' .

during til of hennaylvanlan time, as ahown by non-marine 

ioeclla (i>hcler, »>ooaworth, end hopreto, 1893, p. 202J   

In thtS biualn, 8tre6r. v l&ko, and awanp environrnento per­ 

sisted lor e IOG^ period of tir.e, end ^rnv^la, ecn^e, 

rrirtfi, fcr.;: pecby or vepotul beds eccvuaulotnd, '.Vhpn 13 thl- 

rJ^-ci, i;;*o scdi: «*nta i'orrotJ con{;lon'-r&tc8 t ^t-nrtston^e, 

j-:u-l*r, Ui-i co^.1 bras, » cenr-rfil uplift noer tlie raul of 

t,he .'rruicylvtnlrn eriotl, or 2C-i-^ r-ir.e cl .rln^ tlio pnriod, 

contrit'utoG to tae fcrnstlon of cori'so grovole which ore 

r,oy tha un^orjiost reck? in tiio r.'oe,

i>i.? t-odrock xiirtoi*y or *he  'G'mton c\io<5re!i.-lo ends 

^ri tii t.v? . t'^nsylvar:! in Per'c*, insorpi'' r.e it crn bo Intor- 

pr^t*di .Vcr. the roc'c?, ! '.o\:^vrri , uriConDol^cl.'ito'i pen's co.i-

-filriifi^ rlfjucoMlto co .'Iso c,.a : t^suflria i?.la *.r~a .in 

iJuabar1/ f-T- ci*:.j: t,^ {  h-i^, in r^<^;}» ^ "'. >,! Ifuls i i»c

 jiKj^ j.t v-i lo -X-rfci^j-y v^i» tva Crc 5;; coo  ? In a,-e ( 'ov. 

HOG, p. 313)* mid rry hfr.vo «»xt^i:df"l inltrul tci'o^e tho 

Icunt-oa caii'.rr.ir'lf. incl^^'J, on'j pVxyain^ r,'.r"".'c ir»'-oj 

tstion of the o^nonlbin rai-nenta U;r<t rpn?^;* in !; ev/ i'nplnn 

sad tL? control Afclcn?.ic otbt"^ r«>qnirO3 tae pr?> nonce of 

o broc-J \."».!i;o oi" Grotto-5 oar. oc«J'". nts rctc:»i!ir: far inlMid 

( Johnacn t 1 .? " 8)  

Hrpe&tod urlli'to of t)iO It.r.d occurred In t!.o j'crfclary 

/' riod aiid several inco'nplote cycl«a of pj'uoJoii resulted 

in do«;p dissection of th« otste^rn pnrt of '  aasachusetts 

and devolo;>r;ient of xjell-iiitef-rntedGralna;^ syatena,
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Those draine^e systems flowed in valleys thnt »t

extend aeverel hundred feet belcw s«n levol in the

sett fcey area end ere filled with rlnclal depoeltr; this

indicates that the lr.nd stood sev^rnl huncred fe*t higher

relative to present a? u level et POEO tir:e In the* i>rt.Jiry.

".*ood7irort,h (ihe,ler, Voo^ortn, tiid ioer^it^, If.T), 

p« f.OO) strtcc the-: "Trie '. r;ai*on '. ivrr r^^iMtr ii r.r-rkcfi 

eujustr-'icu*: to the etrt tl£,i*;;;vi/ of this po^Mon of fun 

field, nlfchou-.h it ic h"f,vlly rr.skod by pltcirl <U*ift, 

."n-9 section of tho rivrr fi»o-i "canton oi»st«: rd IB t Ion? 

t'ic strike of the soft beds r_nri rei»oss tho ctriko of the 

hrr-l br:lr. It la for Khls rooron thr.t i^-o orbt-v/^et 

rc'c.ch'38 nro lon^, its novth-ncuth cou:*c 'G . Kv-.-'^,, . cnth 

01" » _. in'on th« s* a ro^ict .' til. \j» lf»i £? j^-rA'C'l/ r yhihitrC"'., 

'.i % se ftcts ;.». ;icc"c n -11-  r.oc ^ r-t-ra , ;>f t»licij»l clxz-in f?l» n

J;io evJJionco i-.o.; r.t h-m:, .tAi^-h '^3 not 'V?tlc.blo to*

". ooiixvorth, Incluttoo borings, s.-»Is::ic <'«tr, jr.,1 vll lo.-o, 

Tfieso ri3J dr.tn rhr?7/ .:hj t ti.-r-fo Is r. iv-'ll-t: c>.Vf.toti prc- 

i.;l, clel chtnT-1, fc-iit t).c» stc.tcr ont thzit tr.o r'v r is ni- 

justsd to the cti'oti rc-^hy soor.e to bo imt^i.'blo.

In the .Eun'-on < ; jw-rtn-»l**^ tV»o rtvintou iv<^r flows 

uvf>r B definite prcfltcirl vc-.llov, v?h3ch hr.s been t'uc site 

of lor.-o tirjonnts of i*luv\r-l und licustrlno socUr-enfcrtKm, 

/ reconst-ruction of thf prerlpcirl topO';rr,r'hy f *.-»ith SO 

foot contours, is shorni in i icrure ?, lie depression in 

tho pro^lRCisl topoprftphy foil --wnd by the Tounton Rlvor



or nay not have been a true progled el valley r!th & 

gradient oouth to the aea., for the gl&cier rany htvc plucked, 

eroded, and altered It ao that *:e ctn no longer tiieccrn tho 

original gradient. In frennral the volley is about thirty 

to ci*ty f»>nt bolow sos lev^l, rceordlnr to suba 

dtitp. The dlstrihxitJon of r.Vbilot>lfl subs irftee i 

tiu-n is p.uch thrt ti:e Kreulont of J.he ajiclor.t rtrct-.r ctn- 

not f-von be g.ioasod nt.

Tne ov^rell pot tern ecun in tho prowled f»l topography 

hoa controlled Mi© eurfrco arrtnpernnt of ^Iccinl (lenooitn. 

rhe**e soor.a to bo a g^^^rrl cioprcBslon runuin^ i'ron tTio 

ijori;v^rti bounwf.-ry of the r'.ue.orr.n^lo t-o th* southern f*n j j 

eu.'^o in'iln^ en iolrncl of b"~f>f*ck ,'ari. n.vl'n -»f "r-.yrJvp". 

.n^i l^.vi" 11 iTO^-^p of st'rr'iif'e ; r] .^vV I r--./ 1. lu«; i^l M?!- rr» 

d^ro^S ^c avD concon* n taJ i.i t-i?   f  }.;«! rl l-i.-c; till 

euvera f-lm ni -"a j»,'em, .f la-:r <;c<, :/.;  J v..o '.jp'^Tfl >'iic 

l:-w In tho southsrn part of U-o <iu -.*< .~s '". *, ni'i the LYunton

' vr-,' ori^iRctPd na a coniirrii^nt stsc-: -. or. th'a loko fcct- 

toM; tl'.e prosent ocurso of t \3 ri'/oi* !c *;*iiij c:e;^;ir.lo it 

on tho preciselei to-o^rurhy.

vn tii-j ot h«r hnr.'!, th^ro «->f»f;-.a to b-« r.o *>vld-»--co -c 

in-iiceC'3 ertJuct-'seHt of tho course 01* tho Tt> in ton Mvor to 

tho 8trGti£ruphy ti/jci otructura of tho berime'*: of the r;1 - 

yion. i'ina eopcrat-3 atrotchoo of th? r»lver trond clt^r- 

natoly ot upproxlmatoly rlf,iit finales und shoip no convic­ 

tion batvroen direction and length of the atrenii course.



"ilae structural attitude of tn<> eadrock can be discerned 

only along two stretches] one of these in the Hridpe water 

cukdrimgle has tnroe outcrops ̂ closely grouped] cbout one- 

nell r-ile fron. tho stream, end the oth^r nets one outcrop 

«"oout ti*e Sfette diotence 6wt*y, In tho southeastern corner 

oi" the Taunton q-i&virc-nfle the river la euperlnr?o3o3 on 

bt»vii»ccii in walch no sirucfcuro ccn be se^n. *'o evSdrnce 

lias bo-, n iound In the literature to li:diceto the Btructuro 

n:d aLtitu^es of the rocks south or f run ton, biit well 

re core} a ixidicfcto uc-'tho to bedrock of seventy feot or 

, tin-; ti;e courco of the river la e chrnnol tet..,(«on 

various Ijj.'^o outwash foctaroa thct con-;cat

_t-(Y

: vicenco of ^lrcie.1 erosion or bPtL-jck J.r7 , ia f'.to 

\'t«ir»bon ftUtil^Hii^lo, coru'lned elnos*; entirely t.o t x 3 r.vi- 

tlcnce provided by the oror-cua :* t o.«»a of ,lf*cSel t'.i'J f t 

 uv.ieh cov-r t \Q aren. It is nosniblo tr.ut ti.o frlrcl^r 

: oroiy picked up asvl roal a tribute.! t>io wrthoro.t i^oc :a 

tiiid pre^lf.cicl coil cover* tvaich vere foiled since the 

li..nd tjvirfaco wts list Dubns.'ivo-l brnesth tho atr-s, V. ^t tho 

condition oi% n-n ci%ly all of thf» gtv>iK>5 rnd

jf. of tno otrotificd end unstrstified drift dojoclta

us to boli^vo that they inM»t heve boon eroded by 

tho ice sheets. Of course, tho ^Inciel drift t!*t»t vo



 oe rod? b« tne eccuir.ulctivc effort of several Ice sheets

over chn region e.t different tiroec, acch 

contributing to the ponoriil bulk of the

At only cno loci?l"t,7 In the quedrcrr-le is there 

<J1 -cot eviuci7co oi flrcicl abivrlcn, /bout cno rile south 

of L&.:e .x eiA>&tic, q^r-.'-'y c,> iVt..-**s c^rip:-oci tho ci^vcr cf 

till end i'lavipl t -in-.ts oi'i" t'io beiiroclc, : trlrtitns In 

cno betifcox su^fece occur st r.cvaiv.l ;/ltAc ^s ero'tntl tiio 

r ;j;r.' .*y (rit'.u*r» 4), tutl e^r* <>rI«^Rt«»fi C, 50O r'. T.in on* 

uruTlin 5.n t':o cr-^o tnd t'io E.-JV :rtsl bill r^n-leJ tr '.r-.-ck 

r ? lie 9 0-7 c aisllur cries:*;; t' '".. r^fcrJet'cna In b'.e 

2 -; -   -(.-'-  :? "ierl-'-n-lo r.bo it ! ) ».:tl"s '.o '- w Of?"; !icvs 

.'. ^o,. ,ion o «- r. ',:YO ^.

Cr,-^ j->l -co oT ovl ie.'o'1 , -"''.'   .'i s'ia-*^ *; o rb*ll»/ of

ce r;i>ct *;o

r >hg

, er. -1^*03 »,/./.. : >oXii:nt'--ly 1^" fe^t i.1 dlu^ tf »-» (iifa.M -)

t.-vi lj C"\. ^«'l or Hi-ivliaJ'.ono tir! con-lor^r-.fce, in -,fMo 

"h«» &.--.»-, ;e «i/e of t.--.« pcbMeu Is obu :t //'. tM 

OG ilc! 'lev.* Ij.jin ciTived iVo'.i a r.txiwvun clj:t(.nco of ubout 

rdno i:il".a to t.h*j no.'«Urff°st 5n tho Koi'ton .>r ^Knaf 

cnr.dren^lc, Cutcro^a cT c^n;%lorri"j> f>t°3 t nil "j'^its" 

reported troa tho tiro A near o *tcn pml "net "or ton, a 

fo-ir fer:d ono-hclf r'il^s to t..e northwest, nnd it la from



J*?'X/; >73^^^*'

*&&&?***- < KjSyf'> ^ "-
^r*^-A^R*v*^-;^.-^

i» V
 tt^.' x*;i*r/?,.

i <. 
i

on
Uio 'o I 
o*\e r.l

iVi-.jr.tlcn in V^uroc'; 
eout'i of la'-Jo ^n t,b^r11 r.«

of the



o*, t

o»-?e;"oc
-t

4J t,
m 

Ocu -

tft
C

 
O

 
O

.^ ?>,



here tnut this huge erratic could iisve been 

plucked ( ..oodwortli in Whaler, Ivoodworth and froerBte, 

103), p. 130 ),

Glruijil e-rosion n&s boon shuvm to be quito deep in 

oo:-u«i pit-cos in Low iKfrlcn;!, an, for inntrnco, et Iron I no 

Hill, ''hcxie islands (.'.nal-r ICOS). The encunt of oronion 

ia Uc3.'frc:i.u.t,«»t' e is I'c.Tirtlly tuc^'Iit to fco frorstj l-:it 

uotu«l i-ot,5ui»'-..;on^c hcvo b: n rt«rc, '/no rrlcMvoly roft 

i'^cks or the C»>r*bor.lf»i rou3 >ns'.n irust hr.vo yi^l ie-cl 550 ;P- 

.7:!tt 1,0 tlio ,T.lfvCiora, j.n-'l ir>~d, conslclerin,: tho e':orfc 

nist&noe /ro.n th<? cj:*t;hr-i*n rd^o of *:h» brain, a tror^ndOLis 

t, cunt o; rfi^bcnifrroua . '«t'.»iBl hf;a boc^n tlragi;od up *nto 

? Ico -:.n \ cortod.

ti*:.a ll,>4<5) c*::,enrtj'i o"d by ./f.ns oi* ^:if! (V 3 r/ci on 

n c . o's ^t^ucb»lr e In   / !  .^itos r.n-.i thT r^istitv' tcpot'.; 

t it-S, .'n Ocr, ^-fl, 10-1^ f.-rt or ;» c< f^r-A pr^lr-j'el 

th ii?»vo bo^n reir-ovo-1 by glee lei rl-J'-j^ir^ j.'-:i et^rs 

T^or. tlj'j >sto£3 (north) rlr, ct cf p^-t '.Hit. A ro: r«-hnt

hc.3 been c

'n i:roti-3 cf loc/llac-i o^oaion, io in e?corn oi 1'JO i> t« 

M' ccuvso, Lhlc deep erorlcn ttkea pltco un-'f-r clrcu^sti TL 

v;hcro r.fcs<"!ivftly jointed fjfm.llss c-nd e s.t;eop rro^lf.cifcl

Rlors of t-io >»ili on th« loe side contribute to effective 

(Jchne, 134^, p. Q-l).



Glacial eroelon we a not everywhere «fi>ctive In 

England as shown by isolated localities rrhnr* tho Ice 

0he<»t haa not eroded pre^leclully weathered rock. An ex­ 

cavation for the fcr.ll Hiver rotpresewoy, just \cfut of the 

Intersection of Route 44 and Orchard ."trent In fr-untcn, 

oa tu« presence of t c^-cply »o t the I*A£ rock v-'ilch 

Eiorsohow b«T» prcj rv-^d. /. rpction riTLO'..s t:»' fell -

5« till (t>t the rurficf?).
2(j" (.'rny, sort, wcsthfrrd, m?.diun '- o fine rc^rastonn

Kb" yellow rrt-y, coi't, ^-e; thored £r.r«'.;c'-or.'» f r._«dlua
to cocrco si nd rl^r, cor.nir^ly inter, -inyl^d
«^itri cli.y sr.ro:«ks. 

IB" sand tJid fine £L.nas?-cn« f grt.y, si..-f» -V»e.c noft
nnd ^o&thore-'i, 

1^" grr-nulc o;* vrry c-.rll pcbblo nlzn or n :\c.'f-n to,
soft onti i -.«'  h/.f.rd, trc?fcly / r'.y, *5O.-e li»c»n
sfc. Inln^. 

:-" Vrc .nish clt.y, >ici»>. ;:. * . 1 e"t ', frf-Zfs u:' -LJ VO

14" :j oi't --aaV-vTP ! sin stories of co;.r- ? ^ Vt
cot :*a o e  .- 'i^ i '. rt p ^   

6" of It -.in. ?,^d LI.*) ,> «.. r CU,VB w*th si. .' i
oi1 lino ? -.-I,

.ho clc./s -=vere tho-;.-ht to b^ rjith^r for-ciblv injected 

gltolrl clt-ys 1« b^fJr-' ok, L/i"»rotiwri-.nll.,' -Ifco. «~Eod TOC'K, 

or pr*>-:lcciKlly n^fct^^rfjcl rock, 1 ortunr.tf»l >T , e v^cotl rx- 

oosuro R nroy shored n *:v c^Mcn Tron s:i»*li» luto n b3ue 

clrty elrllar to tnet I'^ajio Jn frhc 5ocl'lCii; 11 ^hfi3'»s 

rnd f.n.ofs oi dis!iit«3iV»tlcn coalvJ be neon * s tl»<» blue 

bltck aMr.lo grriOed upvrrci in ho thn cley.

.iO I'utt^r how tho roi't, dpccmosod rock orlrlncted, 

its p-eaence shov.-s Jnt.t soft rr.Rtprlf'le r.re not nocesserily 

eroded, even thougti the depth of erosion fend tho aizo of



trie Joint blocks plucked away be conelder&bl®, ea in the 

caae of Castle Hock*

Deposition

Oeposlta

stcter ont Olaci*;! drift < Joi. J ar fitly uisrortcd

L.ccordin» to f^rain slj« la celled till {:jl; t, 

p. 103)* Till Is the end jrorr&ei* cf a a*rir? rhich r«n;_,f»8 

from stratified cmi  ;cll-sor f-r*d ^Xtcir-l rirlft (cut;vf rVi) 

to unstratii'Ied rnd un^ortcd dsbris (till), /n inlr.i.'r- 

rif.etrt xono exisfs bst ^?n the t>o end t'. f o--ra v.herc the 

3 c>"t,ive frc»-n i*pcc/-^i?t vle 5tr;-t^   '"-J drift Lo 

s Lht t ?.:ry ue :it)-.ni» o-itwcsii f.:' t/ii.. i ~,'VJS- 

iO,'>, »-': T n nur.d e\d ; i'av-^1 lent' s on cur *n -.-. 1 I.P f- :  "-J 

 3 ?n Ir.Jc.^fil part cf oih« i*.'lsp   n^tiT.r* il «d »=nt' u.i:c." -d 

till.

Swpll p.'-tclios of .ifnt-ir Korfcv--! ilrli't r*>i»cr*liy tr--./!f.r 

la treae napped ts ^ro'ind TiCru'no 01* till,   nci « s -pll t.r*ii « 

ol' till CT'i'trSnly r.p-nc.* ?n th* r.lds'j 01 c iLv-^sh i\.r ?. 

limits o*' 'cine end prrctlcfblllty rr«^ > *  *  H'*cl -e 

uofition of fill uatciiea of etrrtjfiert   nti r.i-r.s* re* ii'led 

crift, Jtaprin.'? some pourly sorted end et^t-tiiird outv/^eh 

crots as "vary senuy till" imy ellphtly distort the ,-* 

history.

_rho t WO" till problexn rrho probleis Oi till identiri- 

cctlon in New .Vnsrlend is a difiicult on«. Two

«
^



type* of till have been recognised in western Uaeaachu- 

set'oa (Currier, 1941, Jehn«, 1941, Koas, 1945, Judson, 

1^49). Cne type of till, the "lower" or "old" till, IB 

generally rocogniar-ed &s htrd, cocroi«ct, Jointed, cltyoy, 

fisrile, Tilth relbtivoly few atones, end 3a distinguished 

ly nn olivr-urbb color, Cprosod to this, the "uprer" or 

"n5* :> Sill ic less cot.ptct, oj 37 to dip, ccsnocod of n 

s; ntly r-'sfcrlx with nt ny a tones, tnd, except -criierft it Is 

ciiccolorecl by present doy eurfrce oxl'lction, is uictjpctly 

gvvy, 'i'Jio ttvo r.xtrci.os, vory cliyoy dreb tJ31 or very 

r&nuy »?t»ay till, cp;:oer to reprns?nt ti-o distinct bogles 

of till, bvit poritlve ^«»nti fleet Ion la o5f rir »lt in the 

tnnrition LOJIJ b'I »'.n t'-ir till type". 'Vto crux of fie 

rsfett^i- 53 th. t «e ir t .'o r-o l*'i\>;3 body of qiVi.'iClt Mv<» «*t * e 

on ^iiicii to *:fso our d*.iTf-.'-'-rtii'tion of *;hc til\a Into 

t, o cod' ?.

Jucson (1)43) studied th<» til.vs in rnd truji^'l Ls jjtc.i 

in iao 1 ited o-itcrc^s rtiid on- ^ to t5:is cojiduslon I!;: t the 

two tills reproseat t/ro aubsfcf'es of glbCi&ticm, to vMch 

he ,-:»vo HiO r.fcT-os "Lexin-'ton" rrd ""Joston". C.;.n-Jf*r Ci^'*l) 

f-ncl i5ajins (1.-J41, 1^55) ^xjnvssced tna opinion c\«ib bh« ts?o 

tills beloiic* to two ulff«»r«fst stt^oa of ^lc-cif tion, 

Chute (U4», l»bO), on th»j otnor hond, In of th3 opinion 

tatt ti'ie two tills ropresont either Anr.lr-cinl rnd sub- 

glecicl till, or thtst they reflect differences causr-d by 

the &Jvf<nce of the ice nhoet over different types of bod-



*"**"y
f-l

rock* **OSB (1947) identified till Bundle* 00 "new" or 

"old" on tne basis ol color; the "now" till Is wry, and 

the "old" till is nuddy brown to olive-drab, MOBS also 

did grtin size annlyses end found -whet ho believed to bo 

B distinct difference- between Hie tvro tills (Mpure 6), 

ratory -tnos In rdCitlon to color i nd other

'l propsrtloe, roch^rtict 1 * .iclycos hr*vf» bren \»sed 

ts B bjEis for dirtirj-j-iejiii-.n; ontv rft«n th» Mils of i eto- 

tchusetrs (Crosby, 1?M, Lcr, 

in press). i..o3t of t .ose < r»iin ai^3 cnalysos n2*d only 

fo *r pi7.i> crf'.«J8'*, b-xt cu

' >"r t :V i>'! , fr rt t---* ,u'-i 1 i " »; c«.r. 1, .06 *.o 1 -,; 
  L'-~0 ') .05 ..." ; elf/, ,' 1 J u ,~ ;5 r *.

iV* .-jlrrt:? «io net ;Ivs r -j .'-'" c^or/ '...:- i for c<. ^fr»I-;on 

v;i oh ct'.i'-r till a-. l~n f-r Ct-.' ;;Iv J.j j;:irr.l r t ^l/. rlvMor.. 

  eix r--*>ch-nicpl fntlj^^s of ti\l ^'ii-o riec!f> for 

ct>icly end ii-flu^o ^->   t ni."-Conr anpl^r frora 

ii-,unton nucrlrL-rr'.lo ana tv^o SM-^I^B fro:.: the rridra- 

;r* r-ir.drcnflo. ':ev rt 1 Mil c-.-plec; frc*i tho Kc?ton 

f.roc \.oi*e onr-ly^p'l end tti-^ r*i:-.-ills of ;-"»civ ; nioi 1 unnlyuns 

by othor geolo ^itte plotted for coKperis-cn ?it-i the tills 

ol the Touuton rron,

TJ* ro ttKf»n ircr. till t-refis over tho entire 

(iigure 7), but only & few of these could be 

analysed. rhe si.incl«s anelysed were chosen to
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ŝ ! c/

*.

7 o

o

WEIGHT PERCENTAGE FREQUENCY

Tt>m 
w t»-
r* 
m
g~
33 |i
P'
m

9.52

4.76

c/i o 
> o 3» *»
c- »

en 
ri
c»

t/> o > *  
s -Ji
& w 

n;

£ 
u> Pi
*' C) i* r*

y> TI 
> ^
om

^2? 
§^

j

2.00

O)

or~ 
*>

15' 
i
i^

n-» 
m
33

.4?

z.177

X.
s

.OT^1

.053

.005

"8J



H
 

H H
 

C
 

f
t
 

SB

B
 

O
 

Ie-&toH(95
 

-P

I OtO
 

IOI 
02

I

>



am nsany area* and types of till as poaslbla, toiiss1* the 

till WES exposed in vertical cuta it was very eaay to

a large cample; an area about one foot square vraa 

out ».vith a shovel end enough till taken to fill a 

ore quart bK£ or er_c:ole bar. /.reps with lerfje boulders 

y.ro evoid«»cl, Vat j-cbblcs v-rro include:! with the 

Jf tJisy foil :-ithin tin r; -^lin/r i»r.:ire«

Vh9 se: , los Vioro Or-iod In tuo libcrttor/ r/id o>: 

ur.unr trtificiEil ligrit. Color-, ficcility, cttlin<%

to crashing wtvo rt*cordo^. TIi-5 sa^rle vrto tacn

placed in £ nr»t of oiev*a (Tablo 1) rhlch v;ero . ^ 

cfjitt-ted In cui outo^atlc 3aa\"in.» isechine, SJatorlpl pess- t̂
i

inf. t'ne ,>i?0 elcve («0-'">5 . -.) Has plccr-j in a- 1-": ynrlon in £ 

a coiu:.*:i 01' ». .-t^r* 3n a !r;i\.3 glrrj cylirv'M* rrd e T rrtod
( ^

ly -irc« r,t: fcicii into sllu {%  , n ,Ch5 r;vi ,C{«5 r^ > ) mncl i; 

oir/ {fi:i-ii« thtn .OOii :-,)  4

joints plotlo-l froa thio operotlcn ur^ clone 

enough tojoth-'-r to brinic out tho ccntiinous n;»tui'^ or fcha 

fra.juonc/ rilati'ibution, t iid the Information ic plot^^d on 

STii-loj&ritl^Tic t !*" ?"* ^e:"*i*l t'oljjht porcentij/o froqaeroy 

ia plotted on 'ohs ordir.aLc tncl f^ain clxa alcrfj the 

nbsciscn. Tn3 c'.irvo so plot.-d is a cit,uln.t.lv» curvo 

(Krjrrboin and ^ottijoun, 1 J ^9 f p. 180), arid is e "loss 

then 11 curvo* Ti.ut is, any point on the ciirve iudlcetos 

tne ssount of sodiuiont less then the groin alee indlcotod 

by ths verticel line* i-or instance, on figure 8 t
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2-32 A, thu 60# line intercepts thr vortical line 

representing ,045 tnm; hence, 50# of the »enpl« IB 

then «04S emu On tho ounuletlve curves, only the 

SO;*, end 75/1 frequencies are indicated; the necoa 

stttistlcel fl^arrs nr« derived froro th^re percent rr

Ere tho iirst iiu-.rtll**,  ! (76J-I), tbo r."f1Itn (50'),

n und Pettijchn, 1353, p. £ff-) ut-^vl to co.-.j 1 .- v*f- too 

tills tre doi'ived fr-ora t x iO r^c? tiles (eoe Ti bio t1 , for 

insti.nco). Tho sorting (i'oj Is fcho '^Tfss'K "sy.'tlrxf: co­ 

efficient 11 (Vrasic, 1D2'?), a t~ec:..«»trlc qur^tJlc covlcMon 

bt.aed on tiio ratio bot*afln rturrbllos, pjnd la fcui.d by 

uslns th:-> oquetlon:

(1) 10 = /"-"i/Ts"

/he soi'Mrifj cr/.^f rici^zit *s o T'cfc^o b-* 4; -ro r n o.'i^ (fU(.r- 

tiles, t;;sd Kcir.co V.'I-T eliv* fr-ctor1 tntl l >iJ -in'' <j.of r^.-'r.f f-o  

t-.ont E«C elli.inetfd, an I aortln-; Cfn Lo uj«d to tlo-c.^Ilo 

tho aprocd of the C'.;py*» ^'or^ln^ cc.^ff-o*   *'ta foi^ oif- 

forent eeir»plos cnnoot bo O.lrocLl/ coj'.rr-red, hovover, 

l^CLUse i'o lKcr5a:io.°. .,«o- -t^ics Ily. 7:ir» lore cf :o for^r. 

an crl'caisatic crrl^s f:r:o, by ir.In * t'-vo IO^^Q o, ui-r.r.l«>s 

rcty bo directly conparsl *. ith on 3 cnoUioz' (*\rtu be-In rnd 

Petfcl^olin, 19£3, p. £3^}«

^ho cvuaulativo curves GH.I the tr,blea of strtinticel 

meesureo presented In this ntudy ara ufipful In compering 

the Taunton tille with each other end with tills frora



otner ureea. The curves serve a ciseoriptive function, 

ior it ia much ainpler to reraercber the shape of a series 

of p.repho then to r'-Denber » colurcn of figures. Th« tables 

presented *-lth eoch <*ree of till* bo ing tUcaueeed £lve the 

stctJ stlct.l a-.oftfiuroa «lrrived froir, the cunulttive curves, 

.iifl st: t !r >Jcrl j£ftfct-Ji^o8 ere proscntrd rlto In one lr.rpe 

jjlle t- fcV r«ncJ or llxo i'Iaca?bion of the tills, Oth r 

tables f«ri cii.viilf.ive cur-VPS ru^e uced in th^ cipcur/3on 

oi' t'LQ ' jlir.n nj.ntlo, thi corv;olltui»batft t oivl tho i.lluvlur,

,'A?.1L A*1 Vrs* ^Kuntgn BjJf^r!iIl I±£ /ltl iau/h t;:o tills 

li?»ve t$ -n dcscribr-d for nrach of r-psL^rn ' fcss^c^uset'vs, 

V\c rvid .wo in fcho f'-^ntcn c.ur.drtrfljle ror-vs to inolcttn 

om /; i.u-t.1 typo of till, aiirilor to t>*» "rie.**1 till.

T.ij color of t %..-» till in t ;i/> Tuunton 

varies ^:ra?tly un-l&r Holt! cotiuitiona frr..i 

co liy/it l:i*o.\n, iio.tavor, the a* j.ples di'l^l f .:ui 

uiioar the s^.r-3 ll.oiht sourco diffex* very little 

air» colc.'s fi»o 11:031 f.oners'* ly ?o.-^e clitdr of ^ry to yel­ 

lowish ;:ray (from tho ^c.c'< Color Chp.rt, I.'otior.ftl Hosoi.rch 

l); i^t-le yellcvich bi»o%n rr:d light bluirh Tty r.ro 

^t, co.u on s'-udos; j^ottllti-* Is ccrs. on tr, so:-t« of tho 

tills tnd piiciuc«''S c . o-Aorntc yellowish brc*,rs, A few c-f 

t^p tills \.are plc-ia llpht f-jre/, Kono of t'.ia tills in 

the Tfiunton caedrtrflo t'i t t/i" color iloacriptJon of the 

"old" till; tho Tuxmton samples w*e exclusively "new" 

(up'or) till on the besie of color.



totalled dlacuesior. of the till sesmlftc p-n thorn ci In 

tiie Tcunton quedrenrle IP divided Into five parts; four 

p&rts ere btisod on peo^rwDhic distribution, tnd ere fol­ 

lowed by c rtlrcucrlc-n of thr ori/rln of thno« tills, ond 

can section ;lf»tlp w't.i u sppoltl tyre of till* -lie four 

CT*J» s t re not distinct In er.y v:tr except (.'  * o- 

sop: ri Me n, r r.l r 1:0 roc tic. 3 >- iv>vlce convr?ni< nt, 

urefc-.l!^ up the r^.'^i^-s in*~o roro eerily 

i'E, coia in tho dSsc"8i'jon trd in tv -.ft mr'. r 

01' cuinlfetlvo c«r"vos f»n one p^t.r.b» ' aa four t.rers ii.clv 

(1) the JiciM^-j^o_nt-risl £X£JL» n clirJ-^f of i-xpopuree of 

tjr-OiU;! n.orj ine nov-th ui* tho to,v. of l-eynlirm (rlfte I t 

i irar 3 7), { J ) t.ui £jjif ^./'^';i ' ' " '_£> r v CMt fef riles \-r-i 

of :lfc/n'*r-., (c) the _,._: i.*j}-^^^t j.:'ij= f ;- r ch r« . -Isis of p. 

R^r-Ies of isolrtv-fl ont«;ro^f, ? .. 1 ( ^ ) ':''.'» .- c»dtViri 1' f £Ji -V_ . 

v.alch co:ihi?lo of r- l:v"! -;n ^* or' ( i1 "t '1 n ,*f ' :.»' ';>.; ; t .^ ' 

?ryn'ir^ri Contor ei\1 ; o-e laolet^tJ cu'cr-j s of till*

v.ith TI cof'.ii. * o* »;iil flrtt-t i^eci c>' -r i^» Hve s 

ol th'i till ware » n«lycf d (rl^nrr- }'). '.H" sert'»los 

ll&tei In j. ^.)\P fi %lih th<a att.tifilic,'l   "e.ruros rteriv   ! 

Iror; t;.^ Ciii.Ml- -live curves. :".JUT. '-.!»" a <;- -5 )C c-.r.d fi.e*»', 

cecui* in ti.ls f-rori, tro ulr^ 1 ssed lr-tci»»

till s&r.plr-n ata^i^d froK this locr-lity wore
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generally grayish yellow to dusky yellow (6Y 8/4 to 6V 

6/4* when dry* Some spots which wore lighter in color.

« riha nvuacrlcel designation Je Dosed on the I'unsell system 
in the Itock-Color Chart declined for geologists rnd dis­ 
tributed by the 7!ntlonel res*>rrch Council.

Bopi*oxit,otoly crcy (K7) f j o«r,:od to bo uncxldirod or*
 

portions of the till, 'Tii* rlu/-s ht-n.-Jlrd In th~- Inter ?v cry 

wore viodorotoly tourh end cohrrcnt when <Iry; thp.t Is, th«y 

wore crushed in the hnnds or botv?oen the fln^rr vlth "»cd- 

or«.-te dlliiculty. In two of the cppcir^ii.^, C-?fA and 21C9A, 

ntny of *,hQ pobblco were stelned blccl:,

:.>dlfn i-l f S i ortif:g (To) 
(in . -.) (In rj.-,) (in m,)

 J-SCA

2-84A

2105 A

ZltiOA

fcie5A

.^00

.585
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.123

.-100

3.00

1.40

.^00

.205

1.15

.or 8

.02
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.053
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5.83 .7GG

P.VO .4,1

2.40 .£00

?..-r .j'/i

in ths lield, Buriole 2-^^A «,ppeeroci to l>e e ,c p« clt.cn 

of the "old till" of previous wcricsre. It no, ^'d tc ba 

clcyey, cudiiy fcrovm, and It flf'cod off in slhbs or chunks 

ptir&llel to the surftce of chc ground. Conner la on of this 

till with the others on the cunmlrtlve curves chows that 

it Is redly the rcoat sandy of Rll the tllle stiipled here.



 V.,-

and th* nolot condition of the till sample in th« field 

influenced tne rr.or,t nccplc identification*

Sftrplo 2169A E.IEO appeared, at first, to bo einllar 

to the "old" till. Tae till wus v*>ry difficult to exc&- 

vete, even vith a fo^-cr Fhovel, but, unlike met dnfcrib^d 

f,pocinr T:s of "old" till, crvti >-lcd n-hen it wos t'-ry; the 

' oJ>" till of t'lei i'or ton r.ro& i'f--te tn raor vrifcli er«> . j.o*v- 

"\l <>r t in the Tifld t:*o t,ill tiC'bt\rod to hrvo n fir.o Uii.d 

to ni.lt n.f.trix (tha ciu-ilstive c;irve c-u^rcborr,t«s trlu); 

; rbi^les j,;id ccbblos v^}-^ cor, ^n; bouldors wre prr?ftnt 

but ays in lfrr«e iv.jjnbnrfi. The till la r?ty v/hrro un- 

x »btht>r-f ;l, bi'.t in pr.rt it Is EtrJneil vith ii^c^n »nd hfiice 

Is rvist l-ro'Ti .In co3oi».

T'npce to st -.">! a shorf t'ii ^7tr-*»vr or text j.*o in 

t-jjs r.w.'tli-tnT.ti'i!! tivnn. .';o r,: i r ;ilr»^ tri^no et ;-!«-s 

fro.n (.Ms &r«iG iit vo ei.^11. ^ly arriy r-ri^lc^a ? -1 ; r<-U, 1- 

r.tntly .*rc.yit3« color, thereby r^j^r/blir.}' *;v o "n. w*' -iiJ. 1 . 

'"hua, in spite of tho ub^iTf *:t < ht v.ct^i»iat5ca o;* .r-o.".r> 

iniJividut.l sfr.plos, it f.pr r -a t^st the sr.!,n prenrr*-! type 

oi till covers fll of tvi-3 nx t ".-critrpl pr.rt «*>r tar- A'.-;nSr:n 

«,u.'ifcnjle   nd p.-'obr'siy nxie'-s un '   r f ct nsidTrble pi jt't 

of the nej-.i'oy c~*r.. T > f.i ^lt oiofluviBl i'r;criita»

^ n r' a'> ^.Jjfi^ ii1!*;^.^ Jt^C/l* fi sr'-ell plliptJccl outcrop 

of till Hp/et.rs Gt thf: nortn nnd of tm clcn^i.tc hill of 

cutwpsh oi'iontcd nor'th-Adst-eontaAost (Hlttn I), 

68 till by J.-:;ro/»go t.nd /Idp-n (":oil nap of IC



unpublished manuscript mnp In the filee of tne United 

Ststes Geological Survry). 'J5ie Soil Conaorve-tion .Survey 

("Soils wep of Plyr.outh County " t I."cL<>n'3on end Jonee, 1912) 

nap* the «ree as Gloucester soil, ?hlch by definition le 

underlain by till derived fi'oa pr^nito or rr.'tc'st ore, Hor- 

cv-i*, s^isrlc inforr.f tion sho  a thr.t thn shope- of the hill 

is tfae to c b^droc : ccr--*, i.r..i ?. regies of S ^'-"'.PS c'u^ J or 

cuprly in tha tc-.-.i of IrJ J0-s.-r.!; T s-.c. .^d till ':r,i'; or

r r t'jf.t r» iv^o up to t.' out 1I> fc-nt

louldors up to 5 fn»$t in dlu-ctcr li* en the ouv 

oven t-.o.i'h th-3 till is c'oout '/ fort to fcur fr^t br^ 

V.z suffice in thf iMjicn \ .  -;»o till si. ->! s L»-'5 i.r:rt l>tO 

 sore tfjxcr, A tcc«lor. ; * iJ«<;D ;/  >>--s: 

H
:jO" b:4o.n, cr.U" :«  i lim f.-i r^^lur. s«. i, »r-^b« bly

eoiian t.fc.toi'i^l i-nd Vet1 '; ;-.iyi   /  >. 
1 0 * G'i*&7 f 1 J:" - 1-*1, '\ : r-c* J in r :. nd .

6 D pcbblo eatl ^.»o:vQo r.;*:~yil
6" of ?;rcy stono/ t.ml cl- yoy t5 U (^^..-TO i

;- '..«.> ry »ii:e ».nr1y3.-»c of f:l.;";e f 3 :  - )  :' show 

little fiiff^r^ate fi»o.', 0.10:3 (ie-c>-iT-*d *-;! !!. T. 

Ta- y &r3 ycllovlsh f»rf v 4,o t"as>\y yellow (*>< 'f/f: to 5Y 

C/4) wltii srots Of li-v.t rt'f.y (  '/). A * i\V cl^i p Of £-4 

is nuch hcrae** to crus*h cntn i.:-:% 0 f w.iic 1! is ci.*'Ily cr' 

i.-uen ury. ilie texturr I 'Jlfi'^renci? is ir.rticrtfu! c:i t'ae 

etc ulstlvo curves (i-i^uro ">) &n-1 is groator Uu-n the dif- 

fwrencc botwoon "old" and "now" till ehown in boss's 

cuaculctive curves of tills Jn the Poaton Esain (?J«:ure G),
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Table 3, Pine Streo^ Arep

Kedlan ^*1 Q5 Sorting (So) log1Q EO 
(In En.) (in rnn. ) (in raa, )

£~£5A .070 .500 .029 4.15 .616 

C-50 .400 4.10 .070 7.6fc£ *£G4

rijo first staples described from th» South'-T.ffa.t jsroa 

ar? fi-oia acV'"   { 1 ltr£p r^CfcVt-tions ni.c'e for* a r<ew hospitcl 

voi.t of Li/<G tobbafcic. Hi'.herto un'ir.-c'vvn end vnsuoprcted 

i-cc'x-:ul6tions of till ^ero found in this nror. .c or.e of 

thsee occurrences vill bo clecunsed laterj ho^o ve will 

discuss only cho.'.e fror. uiiioh eenplos hi_ve tofn tu^on.

'J-Mple ificYl T^ns tak,-m frcia th*« bettors of en ua1rr-i?.ed 

d^-prcs. -io.n In the till aurffeo. A soc5;5on y>;o-."f*i

^-S« of ti'tific'rl fill.
ii 1 blecV: c.v*-"-c i'"«c'< with 1» of clj.;>oy i.-atoplrl 

on tor, r-lcck K:<\ ^rPt^.e/; lor-l:o li*.:c old nnJl 
son a » rv i top <>i* oo^.

^* of fu'&y Lo {.;*"c-/ rro- n (?tli >n -oi?t) i'il.1  . ith 
c.to:ie3 In it".

Tnis till Ef;C':i?a so^e.rfict cltyoy in o:ie liolrt, but clTn--.ps 

tvor-o rojorfcfc"ly er.sy to crujh in tho h; nd -hon clry; ccn- 

sidcration of tho curiulntlve curvo (i- if urn 1O) nho-./a fchftt 

it IB cobra^r tl^r^i i^st of the oth-- ^ t.llla fro;", ftunton. 

v.hon Cry it vs.s e t:«diyji lie*Ait grt,y color (NY).

ofinple 2ic75/, bft^«n fruin nn exct.Vfc.tl on to t^r er<st 

of UU71.A, is a till resting en bedrock or on a very l«A~e 

boulder. Thin stunple is a very stndy till, ond it is 

very eney to cru?h cliiitips in the hand trtien dry. The 

color ia a lifht -"ray in unoxidiised or blwecliod arere;
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It ia unoxidiged and duo icy yellow (5Y 6/4) wnere it it 

oxidized. It la compact in the field t but eopy to crush 

*rhen dry,

Sample 2425A cor.es from Just outside the southern 

i'.jedran;*le bountJjry» on tua northern elope of e flrunlin, 

/.It.ica^h cc. -pcct rnou^h in the fi«pld, It ie cacy to crurh 

"..- m ury. "»n color it is llpht grty (>7). _T»a simple

s e vfiry c.-rll parc^r-tc^e of Pllt s.nd cliy sir^s tlr--

e tfio fi.ct thr=t it Js e dru-.lln till.

tt:;i« n frcn ti^.s

c.u^dr-r ngle shoff generally ainJltr trxturnl chf i^r.cterJ stice 

(ii^are 11). T

 it. /-lo Ti-ylA V/CP ttkon frr.. T-T.C «th rn outv-rra cov^r S 

in tnc tot' o.-, of s kettlo i nd is n vfi*y pel« c.v.i.':'* color 

(inva tA); It 3s a clurvy, e'-r. y till, vry rt>,-y to era 1 le * 

 : ..-   n ci.-y. ita etrtlstlcfl roj,c'.*'c.i3 »ro ?^io J5 belcw with ' 

Mio^o of t*o othor till s^.olcs fi»OT. tiis scuth«»f\st^rn pwt 

01* tl t e i"fcanton <iuadrt»v.^lo rr.d oa;o till s»-r.;>lo (fi&'t) f ;* . "  

cloeo 1/y In t.io adjiicent I ii id^«\;itter ^ur-rfn ju*lf*»

/-id o;ii->r tij^^n tills ia>e closely t *r^up^<i in t-jct-re. 

In the field i.C<5H r-p. r«;.j»ca to be ollvo in coioi*, r -it In

tiborecwry it iyj*3 pt..l-3 ycllowisli brc««n (l(/:-\ V/i}» 

i» a co .ptiCt till dr.Jl »in*<i to crurrblc in t);o hand,

Viio oth«r» two till ac,T;:lRe, SV5PA and fc'GOA &i»o lij'i-t

to yollowish gray (,i7 to 5Y 7/?) tnd are sandy feeling 

and easy to crush in th9 hend.
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Table 6, South-east Area

Sample Median O. W5 Lortlne (Co) 
(in ism.) (in irjn. ) (in ctr.»)

.193 »4CO ,0.*£> 2

.247 1.05 .073 ?.fl .558

.200 l.FO .050 *.X) ,o'/0 

«,. A rood cut along the i ell J ivcr ''/prv^s:-* ty on »>* ? 

north side of ?^oute 44 Jn rrunton cr-pcsfd. &n uauj»;»1 

auction ci' till tnci fluvirl i3 r.'.rv s rn.3 '-rrv^ls:

B'J bleck soil. 
f 2" light bro.\n, oto«yf TrcBt disturbroi

8 iSroy, unori<3izf-d, stivly, stt-*:/ frost uint
n nct'-Mrl. 

y f.-rorn (rolo 1:), *:c.i'>1 , r.o r^t, clryey till; i

 re blocks; e- pic- °5c2 B ,v^i T-:. J

r.'Jth my C- ii«."iT !n « tontln 10*3 V--vJ oi* 5 
variable ..idth. *

Cne tills In tills section ft?:pear in tho roV'^.o oiVo:* f 

tho cits^ic dcscri.vfcior.a of "old" fc/id "new" till. .lore t 

strnti^ru?.hicslly hirr.oi* f,iil » £» tha chrract-tTisties 

ottrib-.it^d to tao "old" tUl--it is tit.rv , herd, cli.v^-y, 

end hcs clxe "obtcuro v., r^lr^i/ - clOfVt^-o" d^i,cril.t,«I by 

^USB (H47). 'Aft lov:or v.121 F.'IOWS the ch^T fJct:^i istJca 

of the "now" till.

I. achanlcpl enalys^a of '.'ie till onnplfle beer out tli^ 

field descriptions. Srr»nl«s 2fl:-'2 E end fr f te«on Tron the 

uppor Icyer of daric till, show e higher city content*



However, 2&52B closely parallel! tho two aanplea or »andy 

till IB the ooaraer grain eigea. The till aarr.nlea from 

tho lower, sandy till, 2532 D end P, show leae clay and 

eilt, but 25S2D contains nore fine grained r>»;tf»riul in the 

uend sizes (Figure IS? toad T:-.ble 7).

Table 7. Oroht-M Gtrr^t Mill

,,'odian 
(2n rn.)

.no
eli>0

.245

,?£5

tl 
(in jin.)

.500

.440

1.060

.600

.3 
(in nr%)

.0? 3

.041

.Cc>2

.059

Lc^t'ng (fo) iorij!

6.45 .no
3.27 ».£il5

6.75 ,7CO

?: .59 - «f>C>7

to tccont 

till jLYio 

ur.dor

*5S2r'

An explanation of tho 3':retJ^£-EiA»y of 

noad no'; ri>' ixilr'3 ruro t/*icn o.:o gltclpl fecv; 

for tho '-.ills. T-'n (J:u*kr,r colons of th* u; 

wlion th3 till iz driod tVioroue'ily £*icf, ex»-'<: 1 

rrtifioif-1 lifjho; tho Koiafcu;"*' hilu In by M 

amounts of clay civo tlio till a <ltt»kor arr^orrer^e 5n the 

field. Vhj c-irul^tlve cui*vea shorf DO r.cra vri'iatlon ths-ja 

those of who othnr tills in tl.o irrr. 'T3 conclusion is 

t'aat tha tilla b^loit*.: to cr«o o^i.«o.*.o of ic« /-^.vine^, but 

that alight changes in Uiinaction of ico t-.ovonon*; j-ry hrva 

uncovered one of tho nm.frous rhaly lenses of tho Jihoie 

Island forrncitlon.

The r.j.*croscopic descriptions end the prnln size
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ahow that In general thecs tills from the X«unton 

quadrangle timd to b» sendy end cilty and ere not at* cleyey 

cia the "old" till of the boeton t?ea, Howevor, the nodi en 

grfcin slsft or nil th« tills th *s fir cnolycod r*-n,~e fco* 

beyond tho 11: Its of the ccJlena or the "old" tiid "new" 

tills described by J-'oss (Hgure 7 t.rvj tl~txro 1?). A C- n" 

criil doficripticTX oi nil t'.if- t^ills in fcl.o i ac "r*r i/" o \;ould 

be: do;r.Inn»tly fir.nc'.y to sjlty :. ^i' v , trft.-;"rrlly of ror.a 

ohcdo of i»ray to yollo -'r»H gny, : 3th a this'cy /"31ow the 

dfirkc-st cole? vJ-^n Ib-s t'll is cuvl^toly dr-i^-i o-tt. In 

eontrecb the "old" tills of tho Bon'x>n n»-»n h? vrs e vrry

col r, ov.n  .«;«^u ui'V^ *«&r. :ln^* frc;n oli.'3-^rr.b to c! 

^IQ Trvn*-,11 I'll3 5-1-3 joro   -Jly cpuehfd %;h n £;*/

ts tUo '"old jf *;illc ;. .^.ly /_  b -^i^'-fir Ifi ;< *.

>^ACfJi /'^ J^^ .'.rl0-'!^ ^'Jf.(lf: ^_^-l : -° tills df-t-.ribcd 

t-br.ve «:c ;..'i«.o t.'io £v» JP I jr»irl.:o, i t .i U u>'l'..3 concern!s 

t'r.o ci'lrln oX tn-j tJ.ll d^p^ncl uron ini- rprets.* 'on. of ltn» 

itod cr.r.r.

. jcoi'-llu? to sfivrrrl auti-cra t>.^ clll her« tlo&crlbod 

la boliuvc-1 to hcvs t^en oi' ^ri.^lcclal o*.11 cnpoi>:l\clnl 

origin (CL.it« f 10<->, ir>50, roidthwrib, in-:^). tliuto 

doss iiot dpfl«ll-oly at:;to ia ths Erocktcn ro;>ort (1?160) 

that tho "older", brc-T., ?lip:htly more In.Viroted end cc»t- 

pect till unr.p.rllas tive f.rr.y, n-oro r,r»»^y .  nd rsthor loose 

till, but he does fiive tnelr origin RS eubglncipl end on- 

gl&ciel.
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so.

The anglacial or auperglacial origin attributed to 

tue sendy, gray till, soerne to bo improvable. The argu­ 

ments wuich Chuto hae used to call it euperglaclal (in 

the process of c.*ltluft out, all ftnrlftcial tiebria finally 

beco.r^e 6up«j?gleclel dobrls} ero not vcllrt, Boulders 

v iicn protrude so;:;e tllsttnco cbove tho grour.3 in Ihe

i rugdrtiitttle tro used to bolster t^c» idea of ru^or- 

origin, "    the^e boiltle^a vm'9 c«-oait.od v^I th

lccicl till, ts th*y co.ild not Ju.ve co.--e ?.o 

in their prasc^t p.jsit'cns until tho ico ba-'J s*;o t%pccl

'.no till th?it birloa tho btasa of ncny of thos-^ 

^n, therefore, ic coKsi^creil to bo «-.jjiprfln':ipl 

 Ill t-t leeit to tii«* ci«.:t» of burl:'!" (CLute l^ftO). fab- 

stwitif-lly the swo nr.jTju-out is ussl ^>i tv-.e "u\-t-.ic::ot 

corart (1--19}, ('her. & gl.-.cict' Is n'.vt--.cir^, it -'Irt-jsja

in its lo-*r pcvfclrr.a fa-> sub<l*«,t^l vrJft i-r» !*.. *-.1, 

contains a rsisturct of r^L-'i'irls rti'rin^c in tl;:e fro;n 

clay to the largest of bo:jlc".irs pluc'-i-Jd fro.-, b-'^^cck

ny le^e boalrt^r thrt is bolnt: 'ii*r * "- W A flca,^ 

in t'lla botto.i ley^r coi. ?a to i-Tt xh»»n t-he 

ico short «ith»»r vt^.^s LIO/IM* forwArc! O£» -.him *he *.'Itir.rj 

bi.ox: oi' tho t«rriinu3 ct' tun clc.clar excc«*^f cha rj.t?> of 

forward E-ovossont and exposen ti.^> boulder at tho f<li.elT 

front, fny boulders t"u«n in pl*,c« &t or n^t»r t^i« bottos 

of tho glacier, in tna aubflf.clul drift, will cotfie to 

roat on tho surfeco of the ground r.oraliifl or ba burled



51.

eny depth within the rround coralne. : '

It la also known thrt boulders which rest on the

surftee of th« fro-m^l Pior&irn? r:ty In r-taiy inatancea resist   

the for i^rd KOVO frit of k\p lc« oh"ot so thnt the lew will 

yield t.nd flo*r plr-rticf lly ovor cr.vl K.-cund the boulder

of i. -vln- It rlcn<> In this vrtr, jo cho-.n In 

of t'r.s .".jfi^.-y r">(5 Ci'Iiu r»l f,l»cie,re ?n '-'ontpna 

{L/acn, 1"*OR), cnci t-r; crn Le seen In '.fc^hb..!^ 1 a photofc /-t pha 

of the ccKv.voi'th rr.l ; cr.':en r:lt.oi«»i*a In ;l;skc, a boulder 

%. 511 be l«»it \ltli t .'.;- uy . ?r fart st^-r.^Inp; h!<;h rbovo tho 

CPO'in^, i^dj In FA re cJvcur.sti^e^s, \-it>i c »-lu«ra of till -J&. 

cxt'nuin; dow-i. .-%ojv: I'ro.i the tojlcor In the ^ir^eklon t 

of ioo flc 1 -. J 

Vh;» i-elu'-lv -ly -?.,:. cly r.r. *: !»« oC ft« . *1\ i  it' tl.i ^ 

lo;" if-iicsr i " :! leek of co. 4>'«ot:v-t " "lee fc<?»m HC'ribut»?d «, 

to r. ltd: of i.-rosrju?? fri.rr? oVorly!   -_  Ice t «i--c lo teken £ 

us »?vidt'i:oe of nuper^lfcdel orlt?i»i. .1 ts "old*' till, by 

covprvlaon, is v, )OJ-"it to b;» ^sub;'t: v-^ol, brc» K:H» It h-jS 

en obscure clOLvr^;o or fls^Ii^Dr, p;<»rorf«12y pa.Tillcl to 

t-n ffiirf t -o of  'r'.iO ^ro*u:d, t"i3 j*ttrlL-jio'i -.o t'.-^ *n^-j;> :ro 

of ovcrlyirr lcf*« it sot',..s j.ore i t»cLablft, In the '-'R-intcn 

tree, at lofcj-t, o.'id pt-j-jicps in rll of tVo trca ao-^th of 

tiio northern rlr of tiio '.fcu-re/f nrett Titftln, that the 

looaeneos t.ii-'l srot'y linviro of ti'.<^ till Is <Ui» to the 

cntrecter of the beftrocic ovor which bh- plcclor ir.oved 

and from tmich it £.000 a eerily derived r.uch of the <3ebrie«



»"  t

The bedrocK In this aoutheestern area le tnoetly th* Rhode

Ielend formation, cojrpoaed of feldspetMc aendrtones,

doisinantly blue grey to pray in colcr. Including Bone

lenres of conglomerates wic! clety sholrs. Th*> till <>~

rlvsd froia thic, «h9th«r en.jlcelrl, suvfir^l/clrly cr sub-

>;1 eel nly could only fca ocn'ly In texture. It >-.,ulti be

afcr&n^.a 3rUc*d to jet e clt.yey till fro^ such f srr-y

so-irco, A bloc'c, clryey till, fo'm! tt only one p

contf'lna s nu:nbc;r of f'lut Pii^jltr rlrcos of e bltck

tr-ci Is obviously deiv'vod r.'cr, sc-x.e r.et^b/ f ou -co of s-ir-le

or slfity shelo, ^

iue glaclrl deposits of ".S"fiC}juF»rtt.3 crji t?st bo |i 

interpreted secUTV! 1 ixg to th? f;<-olcf,tol's expor! -»nco CM > 

A;lf -ifi's, llvin- t/id cff'!» .Tie t jL'or'a atudios on t'i9 

i-iil&splna nicci'-r s .o. :i i t>if c fh^.e is ?.ittl« to>L^i-"l v 

oifiVi* ,nco uol.vn tills iien to-o rroln-bl/ i-ib -It c'M! ^# 

er*'.; tills taat r,re aittir^ on J/n« top of the t»tc  % »«.nt 

ico, The £i»&ln. ?!?.« of th^ t' 1"' 3 en '.u ^lurl. :  (s.'p r- 

tllla) vans tlis j*er.at frort e clr.yfy ir.f trix to a

WRb:»l^; t'.io t^xtura seon» to dopord on tho 

n L b."»* » of cvc.1^7 cf Vfc3-iln<? t o r:«-tsri«l hos |*t»':o f.Uro : rV  

/n «x-)lent,ti"sn of the r.ov<?.icjit of till en tao surface 

of the Kelaspina nice IP:' rsv help to ol«i*ify tho problem 

of the origin of till in thft Ta-inton Ciadren^le, even 

though the glncifll directs of tho tvro &roan day not bo 

conparablfl. 'lion the y>er earfece of ice aturts to



it begins to ^electBe from within it all the particles, 

frosi clay to boulders, which hfive bien gethertm up by 

the glacier 1'ron the surrounding landscape or which have 

been deposited on top es the glacier ground its wry pest 

bedroom hills* These »iewly rolersed pieces, tojfftnor 

with the original auperrlfcirl <lebr5s, bef?in to fcther 

in ti*e hollows end veOLleys cf the Irrej^jlir Ice Furfcces. 

(rigure 14) If th^ro is voi\? little wtrhinp- or i>overrr.t 

by rills tnd rivuloti- L. wtit^-r, t^icn the Buj-erf;li-«*-ipl 631 

vill h&vo & fine greined ^t^tri7., end IT"ten this till r.rirs 

£,na hfcrdeus it irill bo a Vfry ccnpcct tourh bojlaer clry, 

U-ectuso the aurf&ce of the ice is e concttntly chan^inn 

copogrt-pi'iic fornf the till nhlch wcs ceposited in OXJQ 

place oofs not rti^y there lonr, but is cru^ht ur^ in th« 

cycle of r-ovnr'^nt and chm^";, rov»»a clo^Tielope EJ. £ . -^flc 

is fluariod do*,af?lopa by shoats of weter*, or is rfriO\red by 

euporglecicil stropns which erode the Mil ts thr-y. would 

eny other unccnsolid&fcod eurfnce deposit. In thle cycle 

tr.p till, vrnich i-t.y hcvs tc^n ercplt-cod horotofoi'c only 

by rlidiii.- r f Icaos pr,"t of its flnr^e ts they fc«%e tfkon 

into ouspenslon b;- tha wntcr end cprried ewixy ts rock 

llc-'jr, Vno noxt tijf.e ths till body is stopped or inter- 

ru.otsd enywhere on its Journ«y f it will be a nsncy till, 

v.n indetcr^inet*' typo of till-like deposit vith ec.te 

rtrfetificetion, or, if the str*£j& fection continue?, E 

fluvial deposit,

As th<> fluvlel deposit lives out Its short existence



&^m .t£*.
L&'ty ML,

Figure 14. Viscous till raass moving dovmalope 
on the surface of the Malc.spina Glroier, Alaska.



upon the surface of the ice* before destruction by the 

ever ehifting higha end leva of the topography, more 

particlea are released from their bondage in the neigh- 

boring Ico, and ths whole mass of fluvicl material noy 

e lift ami slowly flow dowrcclopo in combination v?ith newly 

r«'leei!<ns clot.'is (till); v&ion tiio nixturo rct-chcs the 

f~fOjnd it ie p^tin t tll'» , '1th & rs.ndy to ^ 

turo end ii«-s Jii proj>crticn to t'i^ t."O :nt of

flour releiced fron the .lc*» rml not vtishod cv/cy.

It uoeo not ceem prrcticrl, in the lir/at of obscr- 

j on Lae J'elcspina Glacier, to et'-rJlmbo p cortrin

l coif,rrO3itlon or degree of corsptction to any tyr.e ĵ-
oi' till, fvr in tr*r» r»rp.fis v;here tho Ico eUeot is n rtc^;- ^

ut-^li.^; b«-dy, c.s vc believo it to hovo born in

the sub^lreiol end carcrglccitil tills t*ay bo trxturelly

ncsrly indisfcinguishable.

iiio ground nor&ine in tho Teunton qucdrengle, then, 

Key be oup^rcl. ciol oi' subglaciplj texture end cor'ptctio 

tre no ir.dJ^'.tton of orijrin. Iiov?ovor f the lerge amount 

of frtg:^' tj r-'o.T U«s ?*iode Island fornction in the tJll 

conp&roc. to tlie r- c 11 ui'ount in outui.&h thet flored cere 

uistence i.bcv« tho b- to of t*.© Sc?, lottls ;»a to b^ 

that most; of tuo grouiv-1 r:or«ir»e t flns^^e its sr.ndy 

3s aub^liiCinl in origin.

jrlowtJLll A find cro-.ip of till sc-nlcs that w£ 

hevo not yet diecueoed elso yields »or,o evidence on super-



T «* -"-

glacial tills* These tllle ere those which front their 

atr&tigr&phlc position in ketoe, *c&r.e plelna, or other 

outvr&sh bodies , cppe»r to bo superplRCial und ere those 

to which the name Tlovt.lll" is horo ftlvonj on the riep, 

Flate I, it la indicated cs ft« Thio terrj heo not be«»n 

found in tiv? lit' rj turo.

;e cm be j "^R Tror liruro f, tV?ro r>ro niir' roue 

t.rcRs .'-voi'o till over out".,urh Is rocor-iiffl (Inverted trl- 

t*xi£lo), enrf ti'.sco r. ty ba u'vid^d Itito t-o ctterorif's.

First is tlio type In >.'.'ch oho till occupies a posi­ 

tion over sands ai*d grcvrOs in the lov;lt-nda; in mtny pieces 

tn« vnolo eurfece is till-rr^.tled r.-><! ti^ i.ep ptttern is ^
 % 

that r-f groun.fi trorair^, rs~p3e L"-'.) )C (i^..:..»o 16; »\-ble 8) r"^

is tfkon fro.r. an outcrop ot the south ^nd oi' t'i» iiorth- A" 

central till T-PGO previously cescrJbert. Trw section shovrsi

L>oll ird ssinc. 
ll tt prodoj-inantly bro»'a eolicn r« ntle rith etonea

and vcntlfectc, grades down iato 
12" ycllo*jr brov/n arnd, probrbl ' oollrr., £iv.<Jes down

into 
28" £ii*&y, hard piC-Cf,! t?Ilj st:sly, \.iLu :.:rny pebble*

«nd cobM^s t br.?f^E oxit in flii't-y lur.ps, 
12" coarse fi.t-nd t nd f.^tr.ulcf rtt'.rlx -i tU rra.y pebbles

nnd f.-all cob^los; lironita

It is yellowish gray (OY *?/';)» sir.ilur to ths other tills 

found in the '! tun ton cuedranr,l«« - ;o weathsring or a twining 

of tr.y sort v?ns noticed in this till* It v?es hurcl-pitckeil 

in the exccv&tion, but when dried it cruc;bl«d t>s easily 

ta wtny of tae other till
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6. Flowtlll

Serrple Median Ql qa Sorting (So) 
(in cm.) (in ran*) (in

2-^^c fj .210
153-7 .662 

fetJVC .600 

.118 

1.10

Till is InterbnUcJed between fluvlcl st.nds (i if:ure 1C) 

In the tovm of Scotland, tbout 300 to 500 foot aonthirst 

of tij<» iritsraecfclon of riecsent Btroet end Vernon ?trp?t» 

:ioro c cectlon is r;s follows:

<5,750

2.65

l.GO

.7«

C>«073

.OP4

.107

.0? 9

2.21

5.62

?.09

?..f>

0*505

.750

.490

.658

«« Mto   « 

V" soil, dferV end sllfcy. 
7" eolifiii rLrnt-lr, 3f-n<iy, ycll^jc brovn, 

Indefinite, grc-Ios flown ward Into

7?" i»ecl-bro..n at-- !, i ''u..i to oofrc", iron atein^d,
contains IA-. t-c.is pffcbl^e. 

2S" till; rore cl?,: ,y In bctto/i i:.j.n In top? not ,vo
ir-ftny stone**. 

17" coioreo :: .id v. i«y cor.rco bro.n etnd with pebbles,
iron sts'ijs.

Till ovrrllos cut.,».8h In cthor t^ '^i»at«*ly f Ifit 

on LlR Gtreot, rbo'it .6 jrdle noi*th of :'l^«8&nt rtreet In 

Lridgcwctpr, end pt t.io northrrn end of t^o "'orth-centrrl 

till &roa nosr san.ple locelity 2-?2, Rnd v?eet of Ltxke 

bebbetie.

Tne eecond occurrence in T?hlch till is found, either 

overlying fluvlrl studs and ^I'ftvels or Intcratretlfled 

with thow, Is in Ice-channel fillings, karnes, k&ca terraces, 

end kca« plelna that otend eone distance above the our-
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t-J.

rounding terrain, Ifcere nre approximately & dozen dif­ 

ferent localities whore this occurs.

At leant three eskers in the r.uedranple contain till 

ma see. One is located ebout .? mile er,rt of tho inter­ 

section of Pine litror-t r.nd Floerrnt f*troot in r<rldr^vjitrr 

end isolated rc'.c/.eo of f ctn.1v frr.y till (srr-le !1'»7A) 

are fo'md on top of It-. '. .c-M.'T or'-;<r is Iccatta «"rt of 

L&lco ^ebbttiu; ii^r?* t!ir till ii vrril .\-v-n 3n l:hn Vody of 

tho eeicor, «hero it t \~t;tly foil frcri th^ roof. i'a© 

third eslter hes till tt 'he suj'ficej IV* till forriS a 

lens or p'E.8R rtbout 5 fe^t taic-c, whose J»o:»3 sent! 1 

sioiio ero xui"<ncwn. Erratic3 on this eskor trr; i? I 

f.s Ifi fe»-t x 10 foot x 7 feet.

i-our localities vhor-e till occ i. % o Jn l«rr ^a in 

end kcrco plcirs ^111 t-v described h^-rc es f f?ri :*r<.Tl >>rc« 

iude to the prpblor. 01" l ho o^ifJ.n of '.".F--O fcillr.

A ksme pleia rbout o5 fot'.t hlrh is lcct.te-1 in tho 

3onf;het,etr>rn corner of th3 ri-'-rr ''"lo, et ^t.o ir.trrsection 

of r'rocinct ^tre-t tu 1 the rc»r ""or-:, i-'otr  {& /- - , »,nd Hert­ 

ford ribjlroed. 7n a crcvol '--It evcav t'd In'o t.h« tcp 

of the k&no plein v,v f'-nd this enotion:

3" soil. 
8-15" oolian rc&ntle with cdrixture of till; wrny

pebrjles, cobblos, boxildrrs; ventlftcts. 
5^-60" gi'ey sancly till, fir.s-rrsin^d rF.trix, End

nurieroas If.r^o boildcrs, grades vipivitrd into 
above.

15* coarse grey send wi til nuLiorous pebbles end 
cobblea of ell sizoaj the upper 4*6* Just 
bonoetii tn<* till in herd and cer.entod.



G ^  A*

The Sill ia flat-lying, lona-ehftped, and baa « ditsn»t*r 

estimated at a minimum of 10O feet.

A similar till deposit ia located in the kesne plf.in 

on Judoon S^raet, approximately l£ nilea northwest of the 

leet locality* Hore, the till bund rnriges from C incase 

to 7 feet tiiick, end has R nod'-retriy cvrn top, ccnror.rdn^ 

to the flct sxirfiCe of t';e \t-zin plnln end is covered Ly 

the oolien ntcntle end n frost heavnd -ixt-uro of till *nd 

oolitn natcrisl (i:'icure 17), The till is i%"*»r to l>roT.r-ifh 

graft fissile in plr,ces, very herd, stony, end ( ifflcult 

to excevsto. i."pr;y largo boulders nro prcasnt bot'i in 

rOLfcco in t^ie till (nd obviously Mnod oat of thr till 

end new rostiri^f on Lhft floor of the p!t» ."u<>" t/ ilti^re 

fere t^rf^iit^, C'r»d3tone f i«rd conplorrr, *~e, i.nd I','1 iMV.^Pt 

seen -/w s rjXo-it 10 fort x 10 To^t r. 6 fs^t with st-riat'or.s 

on sov'-rcl rurf-r.c?s, .lin Mil *p of ^'. i^p-d t., *rl r>V'nt, 

but it is ir.posriblo to tell r-xrctly nov* Ir.r/^ it orlpin- 

oily was* Sorno cro«:D-R^ction3 cor-/ lc o-:ow tns' rhc t*ll 

lenses o-.it norw*.jff.r-l fi'on the face of t:\o pit rrn.-rc it 

#e3 exposed, /n ap -roxJrntion of the orlplnpl 8l«o of the 

till jfioas v/culd bo at oat 30O foet by 4OO feot in t 

Eiiepod body with su ev«^rcge thickn^ce of cbout 5

Tlio bedding in thft sand undorlyinf th« till lens 

ia conformfeble with tiio lc.i?er surface of tho till, find 

seecio to have resulted from dofonnRtion of nn originally 

flet-lyinp bed, which ia dleoord0nt on the undprlyinc;
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strata. In tne send a end rr&vels lover in the eectlon, 

the apparent dip of the beds r&ncee fron: 15° to 55°, end 

the strike of tne beds vr.rles premtly.

In e large abandoned prrvnl pit, just south of V oir 

e, e hl£h fccp (il~uro IP) nhcws the

5-4 » fill. 
4" coil.

t-3 1 stained, cr-idleed, ulcturteJ gone  the eolian 
r.rntlo.

4-6* till, vrr/ li#ht rri/ v:h:n Cry, olr. otst l^.pos- 
eibla to difr with n shovel; has ntood in ft 
vr^tiCfl ftoe for ot least s'x yccre, eanple
<- ' »7p
*:c r C  

10* 3t.nd, fins er.nil, silt i-.nd clr/J Krnerr-1
G° to north. 

la 1 n.ay bo In pli.ce cr i..ay bo a folcek slivr.ped
off tuo v.jrblcel f<.c?.

of tho till (cr*VC) ^fc3 collected fr%«n Ll»e 

Vf-rticpl fpoe'ehown in r*;-.*.»c 19 (opposite * irure 10) 

ori «nitlyc^^; tha sfcctistlcrl H.T.:a.'?3 r-ro found In 

t«l;lo 8 cr«i tho cixnultitivo curve in rip.nre 15. 'i'nia Mil 

ia v«ir/ hard r?nd co^ptict \;^i'j n r'ry out hr s n saalier pr-r* 

cent of allt and cli:y thfn e^y oi;Lt>r Ipunlcn till. The 

color Is yellouish i;rey (5Y V/2), end iu pp"eurcr.ce It 

rcaoi.'!)!*5 ? f.ll tli^ oll'tt r fcllia of tt*-» il 4 i <> rv.

Xhe Irct /It h«j»e d^scrlbPd ia on the northwest 

chore of Le.'c** osbbctiu, In a Isrgo ketae plein. Here a 

narrow leris of till of concidftrDblo cropl extent Is found 

near tho top of tho kerae plrln and extends in e thin btmd 

of varying width do^m th« elonlng sides of the kfeine pleln 

to the contpct with the necrby foriolees nesses of lower
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outwash* /. section on fchn oact face of the pit gives an

exaraolo of the etratlgrunhy, which changes from place to 

place within the pit?

6" soil.
O tt coll en rmntle end froot h?»eved m&trrl i»l , ventl-

£4" fine to i cdJuw-, loorft, ten, horlxontrlly
fluvJr.l Ci.nrt.

1?." ccrrse pebble r*rrvcl, poorly aortprt* 
tO" clcyfiy, coiA^ntod, uncorteS till (arciplo l5:>-7)» 
T.O" hoi»i?r.*.trl bnfirt-si r^cilu.7: si-j)^, course send rnd

srcll pcbbla fravol, flro er.nda, and pobblo

8 r torreatinlly bedded i^tHucj fiend, dip- ing 
irr.titely south.

horizon tnl bodcod fir.o

13513 till it yellorJ ch-^rcy (5Y V/2) with SOT.J* vrry 

ss.nl-/ nr>ot-s In I 4.,; f .ho thicV:r:?P3 ren^.na frcra nto it v" to 

5 fi?f t. It is ;-'C T ^r»t '. --ly hard tnd co;-. ycct v.h^n Jry t-n-i 

fairly i"»cl»trnt to crushirfr in tl»o hrn^.

roz* pu.i'pocpc of coiap^ri son, s I'lo* till fro>n a kir.e 

<Ieltu In bh'3 nrid£0;vttfjr rueOrcuit^l« is included In the 

ciui;uletiv*» carves (rn-pla 5?*30/)«

It oo^ns obvious frcsj '« >. -  strntirrup^lc rolet^on* 

p'lipa of t.^tsao tills taut; t>i-:-y ..ust to 'liff«rent In origin 

I'ron the tills iV'uica v;o find spr^td gri;oi*6lly cvf r the 

Teunton qucdrej.glo, !"ot«, ho.vovor, thet thoy differ In 

no way In physical d^ecription, color, or grein oice fro« 

tilla cja-y>sd us p round ncrcln**. It is their strcblfraohlc 

relationship to the outwuah thot acts them ap0rt.

The till messes fieocrlbod fron the four localities
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above have counterp&rta In yet another hair dozen or rore 

places in the qu&drcnplc. T;verywhore the till is grayish, 

^enertlly of limited extent end greatly varying thickness. 

The till overlies sends end prr.v^la thlch r,re obviously 

etreerleldj the fluviel reritnrirls tr? i-^r^ri 13y "n iJ 

the till r.f-{i£.'OB ere trbulr.r t.o I.T.S rV-jo-1,' rnd. »:hc 

of till r.By oocui* rt tiie tor or w«»<o cs'.-rr.1 !, ctp.. J only 

by tl» ubinuitoas frf3h o Is turret! eon»?, or tli / r.ry <*ocuz» 

intorbed^od with the c it resh. ' a . roils Vouldors occ-jr in 

the till deposits,

'Hio explontj^ion p.ost cen:-:"rlly b^v.--:;ht to i,tr ri lor 

tula phrnc.^onon OA bill ov.-»rl/5ji^ ojtvtah is probr.My 

wpori^ in -Ms ia ;tf j-or --Yi» id^i?. of r-^t Ivri ,*: «/f ^.^ .'co» 

*ii'} Iocp3.i ioa detulleil L'^'e &.*e rll rliKc In c -iO . i rpoct   

tho oa-;-fi.-jh. bo-lies etMid sbcve fch* . ar-o'ii^vll.j.' l-'.-l: : ,!s, 

and tao till nesses ti.er»> "-lvc-2 ov?^lio c-r'-vTisiT. » '  i t j»o 

elso ebovo fcho lowlcw-r. "he -'c^ -3, kr r:e fiormc-s, irtcr.o 

plains, tnd ice-chcroj-^l fillii o . *ro fleoo^ito.; ii 1 w 

arots In tha ica or In cb«r*:«ols botv/or-n the ic» j-nci hill 

nlopes, Tco ccitttc'i: slo^nn tre f]it,rt-cterl nt.ic of nil 

t .cse fecturcs, tmi ^hq couditlona of rtoposltion ore 

sor.owlist special> na tt proeent fluviel nnct rvon Ito-tstrine 

deposits end abruptly at nc«rps th&t full o«rny to lov^er 

gromd. It sftoraa lEtprobebls tbot local and isolated re- 

advi<nccs of tUo ice would move over these features, deposit 

a thin layer of till, fond then withdraw, for with the



disappearance of th* active ice fluvial or lacustrine

deposition vxust resume under the sane special circuxa-
V

stances detailed above in depressions surrounded by ice* 

One of the most interesting things which cones to a 

geologist*a attention upon the surface of a glacier, 

especially such a stagnant mass as the Malasplna Glacier, 

is the sunnier activity* In any latitude the stumer sun 

is active around the margins of a glacier and melts the 

ice wherever it can penetrate the nantie of superglaclal 

debris* Water is omnipresent upon the surface of an ice 

sheet near its borders* end in its Journey to the eea it 

pioKs up the pieces of debris originally entrapped in 

,.the ice and carries them awsy* As described earlier,
?. !-'  -,-   ' * ' .

bodies of till are temporarily gathered on the ever chang­ 

ing surface of the ice mass. If a till body is saturated 

with water, it becomes a thick muddy mixture. In the 

continuous process of inversion of ice topography, the 

till may find Itself at the top of a slopef it nay even* 

tually gain enough weight or water content, or get on a 

slope steep enough to move as a nudflow, carrying; boulders 

and all sices of debris with it (figure £0)» At the base 

of the slope, or some distance out upon a flat, the till 

mass stops; it is superglaoial till* &!hen the ice slope 

leada to the edge of en outwaeh body (Figure 21), oe is 

often the case, tjhe till will move out over the outwash 

as a thin body of stony nud. tthen the till comes to rent
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(Figure 22) it will retain the charnoteristica of the till 

froic which it originated, but because of Its peculiar 

origin and anonaloua atretiprapnic position (%h<*n ell 

veatigoa of the parent Ice ht?vs edited ev?ey) It IE cnlled 

I'lowtill.

'-'ho kill 3n tha 'r.untcn

whethor of supoi»('l»cicl crifin, na In th" ilowtiill, t-r 

of eub^rlcciol oririn, t3 in the f '.round rioi*:-Jne > cho* s 

nsr.entlnlly the srnQ cherrctnrioticff   It is sc.ro shnde 

of rrty, is easily exCKVt-tedf is corpcdcd. noetly of er.ud, 

tnd ia stony, 7h« clie^fcctr.ristica are there of tho "rief" 

till of pi^ov^OaS Millions. Kcthinc cor»rcs;jor.;iin^ to the 

"old" till has to. n *Vr.-,-I in fc».« 'i'j^tr:i oa&drtjr.'/io, bnb 

tn.'s -icos not ehow thc-t r-li tho Mil r^un-l is r r->v 1' *,U1* 

3t Is unfortunate thct t*ii«? till n^ohl^n hr-s brrn thought 

of ES boin<j Uivided up into t>o n*5at c- t-f^orir s, "n»»vr"* 

find "old", for it is K-ost pro'crblo chr t tLo criteria for 

cletlr^;uis;iinK bot o*»n V>.-3 i o tlllc n:'^ ftr fro-n 

ior Instance, i*is&ility f or n rude "aoriuonti 1 cl 

Is cit s d t-3 tj:ie of t'v* C',: t?t f ." '.iiJif, chr.i»pc t«*rl r ti c*? of tho 

old till, , ot i ifV»i'P 17 t^io^s flai-ilo M31 osf'-'rlylii^ as. nue 

in t» kt-^o plain tiiat Ernst beioixg: to the l&tcot phr.ce of 

glciClEtlon. /.Iso, a till found netr Loxincton hed til 

tuo cldoslcal clitrfcctorlotics of the "now" till but in­ 

cluded well-developod fiasility ebove en otherwise iden­ 

tical till that showed no fissility.



£ :<: r C<--'-IK.- to to it tu-d 
crylr;' O'tt ot tha beso ot' en JU-.o rlo-i on Ilia 

alespiina 01,*cior,



vs.

Tne qucntitetive dnta presented in this pspe^* in 

the form of cumulative* curves and ststisticnl measures 

derived froii those curves t indicate that the till in the 

TMinton quedrpfl^le is o sediment of wide range in trjctur 

i-ipure 15 ahors the r,>trc-i.e rrsnce of pnAe sizes in the 

ii jntcn till sf^.^lfc1 . *or in?tr:ic'» f the jr.erH*-n ^ruln 

:-I:e rt.i".f3^5 freer, .«.('/? r -, Lo ,O70 rra« /uiy i>Ltt % r,pt to 

cltsp.iry tills rs M n»#" or "old" on th-i basis of t:rtin 

clzQ seor a tio-riod to ftllnr-e*

V*ben till 5.3 reissued fru.r. tho Ics, either 

or Pivjleciel^.y, 6 cer'ofin e^curt M* water io fleo 

ih'j rj'oant oi* ioft rp".--Y«d r,s r«It -.j'fc^r fvs opj'Ofmd to Ice

I
trie i_£,t,pj«ifl left toiiir^, u/Jl r.ry ei?o Sufluor.ce t; te 

cejroo of sorfcimj, /s rc^n In leOole 1, eor'^'tng in the 

xc-unton tills rcrj;. s fro,w s Icxr of ?»'-'-"> to a iiifh of 7 a f'-« 

iiio first: till is £pMi«o3tiiflpL' ly t?'ico t.s ^vill aorfcetl ti3 

tho eecon<2, /ccoroin.; to 'irt sic {1 «' "), a uedinont wJta 

e sorting co"ffJcl'?it of logs thc-a 8,5 3s \»ell eoi'ted, 

but Uis vJOll-£iO:-cocl t,i?l rl-^va .?PS tu'-;en fro.^i th« north 

slope of a til* * lin. /^rr">e of sorting as a criterion 

for "now" or "old" till te»rs to be of limited

\,hen th«3 nuwber.of till ca;npl^e is plotted 

rr.odlan grtin siae (i ipure I^A) or cnelnat sorting (l-'ifure 

:.£!*), t'ae results &r& disc our B£ing. A slight concentro- 

tion of aemploa h^ve meditins between «1?00 KEI» end »SOO rnm t
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\ n Ii i *i "T» i t I i ii |i |
 ^ 05 .10 15 20 .25 30 35 .40 .46 .50 63 .60 63 .70 .75

MEDIAN GRAIN SIZE IN m.m.

8
8 -

3-

^-

\

^
t~ i T - i  i

2 0 3.0 40
I »
6.0

I
6 0 70 BO

TRASK SORTING COEFFICIENT .

Figure 23A« Dlcgrna ohovTing nunter of till ofir;iplcs 
plotted against nodi en gi'cin sine*

£3B, Dlagrera sho.vlng nutiber of till samples 
plotted Ggalnet Trcak sorting coofficient <Co).
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but alxno«t twic* «a many aawploa are acattared over tne 

raet of the median grain alzea. Th* tllla do show e 

marked concentration in sorting, with air oat one holf 

of tho totcl nvtTi'i.er of aur.ploo bolng concentrated, frorr 

bo 3,0 to So 4.0, This scene to indicate thut the till a 

of tho Tnunton quMljT-ii.'J'le are rwxlerr t*»ly \wll~8 or t<*<3 f bat 

not er.ou-:h oteti?tlcpl dute ia evtllrblo to jucfcify ccr- 

parison with tho "old" tills of the toston ti^r, Ono 

BRr.ple fro:tj tho V;lnthrop Kesd clru-'lSn in " inthrop, J'ass- 

tchusetta, wua eiiftlyuod for cor.^&rlson, i.nd s'nov> e B sortln,1? 

coefficient of CO. 00.

Iho flov?tili3 >.^s included In rll£-.irr i"3, t ̂ t o r^'-^^r- "< 

ccnslOorcfcir-n f \c va fc'ui"; thoy th'rc 1,'no .» <~.ii^;i i 1 -'t.x.T-» '{ 

cf tao enii;'3 .-viite c* e?u..pl?». "i«^» IB »vo c<; i-:vii- 

tr-ition in a plot of uralm /^r. 'n plrop, but *'*^n'» «^ it of .>  

i'ivo seir.olos tu.ve a rorlir.,-; co^ffJci . t bet\ «c n :..u » d "'- 

5.5. The flovTtllle, cs provJO".»ly observer', rre tf>. 

tnd physically alrtflfu* to the ^rourid roi»tiino tills in 

every perticultr.

C.if. conc!f!3ioi t then, ia tiint th» Ta-.m'icn jrr-c, fit 

locct, t^ie tills ray hrve si».il«r t xturcs rrul dlif^rfn 

orlp,ii»3 or entirely different textures and a ei-«lltr 

origin.

covaring of till thot blt.nkets the countryside 

is celled ground norclne. Figure 6 shows the distribution
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of the ground roorainn, BB does th« robp of the aurfioiel 

geology of the Taunton quadr«n£l<i, Plat* I* Stae diatri- 

bation of the ground noraine IB in ncmy caaea directly 

to bedrock hills, ea in thr« ceso of *^h* north-

t trending ridf~o8 in tha so'it.h«5f.rt frn corner 

of the qacdr*rr.~lo» \ni ground r:orn3ne couth of Ccotltind 

In the no.'Lht . .tern prvt of the qutc'^rn^le la en e slnllf. 

V.erlrc-clc nill« *ill la tn oser.t rs rround rori'ine In c.U*or 

ports of tlie qui.drcnirle, rnd i^oy nut obviously be rBsoci- 

t^fct*,-! with tno preplrclrl bedrock topo^ruvhy. "orhfipfi tho 

b^st ey.w^>\r is the r-fll oval patch of £,r<-'md r-orniro 

iV^jt ECV *ri-tenths of a r.lle routh of Fino r^rc p. Vne 

t:'c.iv ck ? / -, i IB.:r? ?, e^o^a that vitVn n h«-lf r.ilo lo 

t.»o wept e.na to t : *e so-uti. t'i'; bo^rocx ^s r,. i"oyt »>r>d 52 

font b?lo , rot. l^io-l,  ., silo the till is ut «n «*l^v»it!on 

ci* tbo-'.t C j fe3t.

sui*ft,ce of the- ground iroraino Is covered vlth 

of ell sh^p 3 ^nd rites, dot-lncrtl/ of the Hhcde 

lel&nd formation, eltho^fh mny em-tics of f:rf,nltjc rtid 

volcanic rcc",cs htve be^a trjj-.cpcpfced fro;-, r-ort/i of tl*o 

I tirTGi^trsot- H^aln* '."r.o stndctono j/nd coiv"rlor."r»it« frcn 

ti-a Hho^e i3.lr-r>d for. fitlon IM-.XG th« lar^st *»,l»=c}j?l 

j th^ ltJi\'e s t boulder se^n le the C&stl« Hock 

surfuco of eor.r of th«se ltr»f;o boulders nre 

cervod by th9 wind, 

iso recoaslonel worainon, end Korslnoa, or enything
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then hove been found In thle ruadrangle. Thla 

are* la northweet of Ctse Cod whcro £ prominent enfi moraine 

formed. /' ohort dlstcnee to th? ecuthe»ast of Tfcunton the 

topo^rcphy begins to the* Hv3 r-ffoe.tn of frenercl etw^rnction 

cf the Ice sh ir»t Ir.st^r.'i rf cs-il llr.Mcns ct tlv» fi_rth*>pt 

extent of t>iG 3cf», Con' n ry 1-o t'as f,pl:ilon pr;);rersod in 

other rfijero, n>ic Vf r, t'.'.rt ^"^c ib^-aco *.f rnO r.orrln'-s 

n «.«»:'^y *t:5ll denote r.hr.t tho r.Flv.lnrl eons oT th"» Icct 

ice ohc^t wc-Pt^d rrt-y to for.o. r.tny In'.iividucl, carontlally 

stt^nti-it ratntes of Ico . it'^ln tiit VP\loyp»,.» H (J_l ;na f lff>3), 

the ebfrer.o.o of end rci»fc!n'~a r.i;y  ' "c.i cnly t-hftt tho r^lt-

in (.1*0 c.'ca ." . ro cotive r»rc ,1 I'O ctrry r;acli of

Cirl I'-^-Js r   y os ttr-tl«V'rt ttrLft.

rt"> b.iv t, o "rj-lli«s 5r- th c> .'tun4, en 

In Lh© nortst c* ".'. r-fl p<- *u of th? r.  fi/'-'!'»?vii a \vurHn 

which begins RU ;Irr-i»s Ocrnrr?, : i;'1 v' ich Is \OA- :.rd flr.t, 

enters tho «juedi»Gn£;l« -'jl-u n £ r w,-~ -lly rtn^th-i juth oriru- 

teticn,

Hio crly dr-^-ltia co,^ plnr*.;  .- *  oily -..-itMn tl.*» 

Is in tho ncvtuwcst curn  :». -"his c. GxAh, p.tr*>iurljneci nlll 

hns no bcdi'-ccic o itcro s on it euri 3s ccr.posed enhlvrly of 

bill. It Uas en orlontuhion tht-t colr.citHes vrlfch the dir­ 

ection of tne strlations found to fcii^ south.
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ttat"?r*laid deposit P

Oenepcl stateir.flnt

Glacial debris that h&s boen rcxllfied by tin- potion 

of Trifllt'.feter atrears la Cfcllod etrr tl f ied flrift or r

j£r.ift (ilint, 1947, p. 15.-). Tho definition of C 

(r'lint, r.M7, p. 1?3) 1,0 oti»i-tii'l«rt drift -ftrh"a o it bc- 

ycnd tlie clcclor Itenlf, RO^ c to b^ too strictly li'-jto 

for such MI erea &3 eastorn '"nsEe^'^if "ttn, vliTP tnc 

various forr-s of c-abwQ?)i iiitf-r;nSn.'led with ic*» rerntnts 

that stkgnfijed end ,-ere Ifft behind- ?n the 

tiivisicn into JiHjilii^JirJL ^HL^^.Olll .l *A^ . - 

^Jlr̂ ;l-f.Lr'^ .^.IX?. ^rorcs..cd by t}int- O,^47 t p, 3 1 r) 1 1. o 

sorvss no uroful pv.i-, o? o In ' e. srt  -,-'.- .rntts x.I. r-*» i -  ? f 

-.'ash or pro^l-.-clpl ct*»L> w ii .:^J di»S j't is li.roly to ; -^\3 tjrn 

0^/i;sitod In C'jnJ-j^c^Son   '  t.'j lt.o ».* ; ( r* i s '--3 

plt»,cd, kebtlcd, rod variously tiis-tu.^jfd,

Vaon we t.i»« recti'lct^d to I i^ rltolpl lan   r c«-p*% 

which la l»"ew Fu^leiid toAty, it Is. dii'A ic.ilt Inl »od to i»-.- 

cglno ell the ways In v ilch R rlac't r ci<n pr».. "nee lc:fd

. -he study of r-o^Oi'n Klt.tS<«.''8 yh^^a beyund e r.o bt 

tiie history end cJo^csl 1 s of G j;itcirr ti*tj ortr^i.-.cly 

complex, ilio flelp.snlne ')loci»'r nho'\s v^ry »*^11 tne r> ln-

betwosn a rfloedln^r or stufiifint flrcier end Iba 

of gleciel drpcalts, tnd for thct reescn coirpnrl- 

eona ere drawn horo with the ancient placip.1 rirrosits of 

fr.assaciiuEebt8« l.'ven today, en end in front of the
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Glacier, it Is often difficult OP impoaeible 

to find thft aouroe of the depoolts, Outwueb fipr«are vith 

no visible stroeE source; lake bede, till, ttnd outwtsh 

ir.ay be eo Intricately inter^ovsn that o nap Cfennot ohow 

trio conplcx deteila of cistrib^Mcn. jhe orlr.ln of eore

of <.ho plhcirl Itn^rcjr^e cnn tm do.t n rr*n^d be- 

the p^oc^se of for^ntJt..n la jtJll . ojn.q; en, or pcr- 

heps t rt cr.uso th 1* ciiatlncLlve Toctur'-s Iri't ty E process 

i-'Ry atill ba dlscon-iiblo. jt o.» nx'npl", ct (-no pitted out- 

.-. tsh plsin on tho rt-lce^iiu n oc-cond, lo-,vcj» lr»vr.l of out- 

he 3 bcf-n prw-i'icoU by r.olting of n Ir-ivre, Irroj-il&r,

rr.asa of buried ico« i}M ':«vic*i"»o Is clorr, be­ 

er ^t:e clu r i -v- ia s'tlll ;?olr.,' on: »- rll « ! i'y e'rrfi i ch'-m.^ 

tre trilled; noas ^ro-.'lr..^ Sn U*-3 ^"'i;;,. s l3 ID toi-n (_crcca 

tag f i alts; It.^o Bprir.^rs .jts-cui.rjinr ciit-ltd'U r-^r 

i.-.^ict-to tii« presence of r;^l - Ir.;; ?cc beuoat'i t -n 

piein. Cvo rlrr.il Mr Ifivcla of outvt-sh In ' pBf r cau 

wonlci bo capped ca two -iiifcir-ct xuiltr, reflnitc r 

tion into t-^o signlflcnnt lov^ls *n tTi<* nnn *;oul<l rest 

on othrt r <!r.te, such t.3 diff* .'^.ic^s in K^f»i^ ci^e bet-.tc»n 

t:io eedirr.rnts over thr t.o Icvolc, t.uo crn^rel iwlttlona 

with other out wash foiv.s, j'n our locrl tr-enplrif; vo nuot 

choose between tro or &<oro eltoi*ttnt-.lve origins, but on 

ths glccier thr*re IB no question at nil of t!*e oririn of 

the two levels of outwuoh.
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The detail* of the various water-laid deposits IA 

the Taunton qua«lrenrl« Been to indicate that moat trer« 

laid down in contect with bodice of Ice not neceeourlly 

cr even probtbly connected with the rosin body of lc" f bxit 

occurring rs blocks f nO t'tbuler iseases of Ice that were 

covered by debris t-rfo.1 ? i'3 ncl r^ltlt.'' t At the present 

oinr thr> str*rit*ri-A rf^;.o**ta t ^o character! J>ed by kottler, 

Sco-conttct Flo;.-os, i:ii.l slvjr^cd 4.nd clist^rbod Let'-iins* 

M! thin the clefoslt,

/ho su:»f-0.« of t'.n Ice I.>-T In t.hl e &! *»» nust he v'9 

bor-n Ibi^fi-lr c v'^d r,' th £---ip«-:\ctlvclfel dobrls picV^-J up 

frort: tr»*? ^u;'X*t.c^ Oi Ui1" '    rth rr.<i tv( *icpc**t>-d to h.". t h- r 

titi'u'".rs in 4-','* loo. ' -» Irl^'i lr,cirl ;^--lirf of KO^.e of 

t*ie atrrtii'lcci ui-^fi  '*;-  .cits n 'ce t v Is r t.-M. .pticn & 

ut'Crrs't/, ?:-orp< . ct -t\l 1 s c T T''v') f^t lili'i, rnti 

It Is i^c-,"SCf-ry f .'j ri.'.\L".? ?"'.;* l '..^ c'rr-'t 3 tKrt t'-^lps fl 

to DuilU it f t£t;h-r<?d Uh^ii« lof^ iVc^n no , 10 highftr !iltit-:"e. 

riifl surf sec ol* tV»e3 lc« ^ r.a j,r»obul>ly irrof'.ul^r ond 1'us ..-ocUy 

with debris in thr hoi If ./s »^rvi thin d^poslta or bt»ra ice 

th-» aiiir^its, ifith r"lt wt T st^r^u^s following the

E_-f>as tni doposltiHrj th^lr IcclooJs of Ptr»d rnd t-rrvel 

ond, -.vla'inj ?iOllo^s of lutvcr c^i'-rnsiona fcp^cn'Otl, doroalt- 

ing tloltss unu lacustrlno clp.^osits, .lie £cr»u*ally chaotic 

ePi'Oaraiico of the areis bl&nlcetod b/ superf:l«ciRl till 

would be reli«vod by tho sonovh&t more orderly eppccrc.nce 

of areas of stroetf dej>oeitlon. The continuous destruction



of outwaoh ftlrnitdy built, the continuous chan^inf of 

 treea channels, and th^ draining of ponds through th« 

opening of othT channels wo -sld produce n chsn^lnr s«dl- 

rent&ry «nvlrom:cnt«

The £fi33»:ChU9frtt8 lj.ndccnr>o *odi.r c^hiVitr only t',r 

final events en" the t-l-,r.it.l 'lietory, Viicr rt-c-ry b«-vi n 

hi-^li up on tho lo*% . : a  '-.» - ilrst iv It h"i- r -i. 1 .. u.-s 'x-fcii 

to flow &r<.on'? tho r.^u*'J3 r.i^ hollc r. It v-oulti. oo f- '.u^.'i 

coincidence intiepd if L!! tho Vf.pic.u3 fo.-»'"g or sit.vtifiod 

<3rift no* prt .if»nt vc;*e bo.^un only upcn .'eno iSr,-* th"» 

ftr.'l yet thot ie a r..«nerr-l Gera-->% t'm In tho in'-rrpr 

of the origin of cti>£.tli'od t?er-oo't,3. ."..i f^i-'arca rust ^ 

in trat-h et. i*t />t j --7 i-n 1 ^11 !l-.'s f'.'Mr,    *. .?» -«-,lMn£ of .V 

t'.ie Ice, a ci C oso o^it ; -~i fc«-^ur;*5 ^itu 1;*^ : ^t irrefilKr 

sarfeco tnd tr.-j ItT'-'ct t-.n^J uost xi--v- r^> >a -'^ I \oo ra 

rrobcbly l^t duvn iV^n t : t3 -rr^ct". fc t'.'i,:. ;  . o"» of ^c^. #- 

b«3d<iing wltM*n thf* clcocai t is rlro cviJ-f.cc fo.» 

'! origin, rnrl ccnv rr*ly, nn :ijtui»l> '*c". L^ti'iii.g 

s:io\io thftt f'ini-1 U^-Jocition rust hrvo t..vfn pli-.co on or* 

n-9t»r t'i«j A'O jsd. ' l/vlcasly, on p. c«"it!*voicr-l ice O''.F, «-tj 

t!if* sup^r/lccial fo: -vroa y?ill cci  ? liito -jiatcnce c-nd 

be destroyed r.-ny tl-.^3 during t-ha l&W'-.'in.^ of the Ico 

surfaco end the conacq'jcnt r^versrla of topo/raphy by

Jahns end \ llltrd (1042) meppftd t'l«-cic.l depoalts In
\

tho Connecticut Velloy In units btsod won the following



criteria, oi" clssalficetiom (1) morphology, (fc) structure 

«nd composition, (5) position, tmd (4) ml&tlve rre. 

of coarse, is iimetlliitflly dlstinruis^ed by Its trjturo rr. 

etructura, In tV & .mtnn quc^rn^le d'lrte I), ice-

.;.   } ->lrl:J <J, Is.- » jr.X'.tT,   ! c i l T.   h ;>!< IT.C r^: /n ', ri 

oif;' i'-*'.''   .  1 ^i'1'cl lly "i.y ; i . v ; ' lc y. ";  ! i'i. .- .<* 1 o'   

ojf-.vr;an i.j '^.o a --o b« co.-ioc'-d f aLvt-hiiicti £? . -s t-rs! 

i,n V~ls u >5 l-.clca tny cbi-iv-cL' ~*J »t.lc r i»n« T'Vvtu^rl 

v t ,--l. ci -is j vl i ' . j.ctui< .3 r 1 !^.; u.i to i*iiY -i*^.-.' ".   la Let' .rn

a w/ r ? ' r-;-J t-t* ra it ie r.co.cfi-.rr/'y i. r.v.    . o ' r 

of rtc^.-ii.- "li tM'.i-o i:o ;.'.;»  .-cJl 4>^.

.""^o  . ur»rt1 c.- ro^ 1 <^r :>./ ..o .'i. -.1 -i r<~f. .->, . v-h

 c 'io i; . i l.f>. .   3, !   i. ;<-- ; i'.«^i: o.-, :   7 * r o i i> - :»*M)i'-«

.f o ty."ic»l \.v )   »r. . « '. \ e I""l :t. !,c; <, 5 b- .-c i »  V ?.U &

^',o p IV :^rt i'i..f,i' x.-i'.'n.; ft v*. ii»:y » n !   I'll '; . *-"tfi ;

tvjt;diti.   t>fc c tc i. vr"il«/ vl"1 , c -^ I't-.' -to i J » i\u'j"i u

-s tho fcypicnl - ci'i>'"> 't i& It,": -ilrd e ullY r i:t

Ice blocX'a larieci by tiv> glj-eiftl 

icy h». v« Lsf'n so nurn'.-ro F >t to in-.a'ly nen

'ii



£4.

arell flat arees which remain Co alice reconstruction 

ol tnr orl<;lnol forr<-  It wes e kerue terrace In Ite 

otef'R, bat la It now? Cr If th* front of tn« tnrrace la 

ruch pitted er.d siiur,j>nfl^ th?n the reentrants fc«d Mneer 

pro jci'. Lions frori the rcrrr* rr«y f tcccrdlnR to the iMtnrpre- 

tctic.6 f;:;-J fioroj. lir.^sc of ts\9 ol)scrv«-r f be r.np 

e<. 4 tn -'j . .jo; -.* rp^ilc 'u - itc--'<u. f a, Vcu'.o r'^lds, «r 

OP crev*: :*ico j'Hllr.';s»

It ic -vlOonfc frca tho ill EC -.salon t«bove thtt pll our 

tvv -'triple v/ Is trbltrtr/. Oltclul ftuturos very definitely 

do r,i-fc* J e fron one I'orn Into" cnotlvr, tie, for l>isteicc f 

f^oi fc-co*.«T, O i*pdo;! out i.'i,s'a 'o pitted Oil"r.?h »-nd the 

to j; ceil*  >;. -d cor.vl'^x of C1 ; U-l--.r.- o ; hills, '.fr-cp 

Ci'evt^.tt j iij.ir.,'s f ; r.i '* rt u'. Ic ol-»?» I j &t* jricnjcna 

*/.iOB'"» f-,tM3 ^ .*e rrMt. ^/--c-n PI'.  . '- to cc t* . te . 

vil"cr, to -irilta s  Tt-J.z- t 1^  't 1 s^-^los 01" t'-;otP ?  

tho cr. i il; Its of t*i* iV-n-s that w^ t-.rc l.ryin*r {;o u

ioiJ of for. .s vlt'tiln Iheee 11. l'is sot up by t>ie 

uoflnltlons t re v\at YI-O hone to unJersttnd, Ifc 

htit fcn--* b» t-^r -«so xurivlci»»t«nd ILo phei c/,er.a of 

<_c; csl tion, fcha noro nearly rotioitol v?ill l>r our 

eni r:p?

Ccrx^s occur In isoletod s^ota In cr.any ports of the"*

es Indlvldanl conictJl hills End OB Inrpe 

ulr^r features. 'Di^ form V6rlf»s widely; the r;enerel chertc-



terlatlc la that of en uneven topped ctencslt of silt, a end, 

and gravel standing well ebcva th" surrounding topography 

and apparently built In clone contact with wueree of lc«, 

Soae of the kerjea obviously cririnr.t^d In holes In the Ice 

nnd collected the lord of tupr r\";li.clt-l elroprs

through the r«red; ro.'irtlrj* occ--.r»rr«l in r-or.^ of ^he d
 were

c>lt. 3 T ncl l^k-i or»

r.oro cy.trn^lvc !::"?, c-ich rs tho rrcup i.t rreLLvill 

to htive beon Vailt f'srnlTiCt Ice block v/ille, uJth

isolated bloc-:a or ii r-^rnlar r..aasea of tnr'ed 

Ice wltAln tho '-rrJTie itaelf, t,s ?Jio./n by kettle hol^s t-nd 

"b/ ccllins'5 ^ rr;d d?for. cd btiV-lrs,^, r.o:.-.e luros t.nd k^ -a 

i'J^l.'s (t-n Jrropulii» ."&ur> cf ..^.'^o) r^eir* to brve >--"n 

X"orj eJ >-" n tn out»/t.uii pi- in s r"e-- t -K'itcd ,-n K Loe oi" 

Stft^-r.Mit ioo, Leter ;r.ol tVn^ t f 4 ^» b..j''-'vi Ico njiij-^d 

t JO Out-.srt ;.\elw lu Cell- ,^ M.C*» lof':- o>,.Of,io 12 Cl i 1 < tlf5rin 

for; s In f Ices of a r. ojth, ;T J d outvarh r-lt.ir.

i-lovttlll is ii.tr rb'-^cd vitfi the stnlSrl^d sodir^nta 

of r/wriy kt- res in tii^ erea rr.Jl provides i'urthor evidci.ce 

of inbit..ete taroclatlca .dth ic<»»

(i-lint, 1328) co:. r-i'Ico cn^ of tUc riost onsily 

groups of deposits \n t>»^ rr»es, yet the origin of the forn 

ia genorrlly in doubt. In Ncvr rnrland eeTjeciclly, tho 

origin of oalcera en<i ci'ovcsse fillings is a tonic of con-
\

sidereble controversy (Louron, 1951, l'353 f ). Exporlmice



F .

on modern glaciers hes shown, however, that tnere la no 

unique solution to the probl*»n of th*1 pc-noais of eny one 

particular gl£dal feature (Tarr, 1503, Hartshorn, 1952). 

/.t t":ic U&lftsplna Gleci*r, for instcnco, th" contlnuinr 

events In front of end on th« rlfoJrr, eo^r^st i*t Ir^at 

four different origins for tho ice-chi-nrel flllin"a. I'eny 

geoio^iets hnve tr/con tho ponlt.jon thut it in Ir^cspSble 

to detnr.fino MiO origin of thf fchtui":.?, crllca ve'-^rs or 

c:»«vesse fillings, n>i l»onco htvo t-'ioptcd tho non-corv ittcl

Icc-ch> nr.el flllln^a in t,hf> eculhorn pirt of the -^' 

np-*oor fco bo relete'l to kr^-..i frr^^vccs r.r.-a i*^ 

o jt.Kt.sh i> ,« ' .'.i.-*- r»» In th" r..ri v ."rn i ii'i ct r***^"! f 

pf-ft oi* thi uroti t'vi'e tro f:hj*oe llner»:» JTO ^ a r»f Ice- 

chr,r«nel fillir.^P, I'ao PJ jtoi->   t,3t ;'o-.ip tr^r-"t a r< -'.th- \ 

«*5i st^^ly, tat jTCCo^.tiA;; to the s^TKt'I »: pa'.c *ic."i ->lf..i of  «. 

p&rfcs of bho evoup, rll of the

not forut-ocl ut the SF,ro tJr-3, -hey »*c so.-evhat 

in pltn, have trlbutsries JoiiiiM*: s.a they » oul"! if they 

«ero rivers, huvo undvi lading; ci'pjt,^, c r'r>?>i*HteU 

^nci tiie t.Ypicr.l crosr section nith mticliir-.l be. 

iio:. e of the Icc-ehrn-^l illlir;;o end In knrces, Mi? 

P.roup of ice-cV nr.el flllin^a contflna tho lon^st \mln- 

terruptod sogt-,ent in taa ere-p, t$bcat seven-tent)ts of & 

wile lon^« A third tjroun, west of Lcke fcbbetla, coneleta
\

principally of err.^11 isolated



£4 shova the relation between three Ice-channel 

filllnpa and the surrounding stratified depoaita. Tho most 

striking feoture ia the difference in altitude between the 

t«o sides. In each case, the relief la greater on the 

tr*c-n on th«* woat. The ico-oht-n.if»l filliivj* on Oulc

(figure 24.'.) Is ut>picpl Bnd rests on ground 

 -erf- 1 no tVst slope a dovm to th*> e,«.Kt, Jhe ice-cht nirfl 

filling on batch Ltre<»t (ii.t;ui'9 24C) ia opprcxJr;/,t^ly 

15 feet i-it;her on 1:-K« eest* It vf.e tppiir^ntly forr^d in 

rn ICG-well'-id cm/on whose v/e^fcrrn r^rgin rnltr-d

and pravel '.ore benkcd n^flnst ^h«^ -.a

*i<ia   i'tile ice recieinerl In the lovlrntl to th** e Pt, I e':o
wi

n i'i t^nta v.-ar^ thon Copcsitr.l in i.ho lc /l»n .1 nn.i nrtl^^t

f '*o r-r; ;lii of t>io fj&k«--r 6?i'i k»-::«  .- i-r^co, A r-irili^r "̂) 

cs' ; uer.c« of *-vr-nts touk pl'.cs st 01*

fch^ etiOtorn slCe of the eaker Eft«-r higher out.vrah Kc ci 

been deposited on the vostr-rn side. Here the r4 liTt:rr:.co 

in olfivetion is about flirty feet,

/ :« oediD,<»nta in the ice-caanr.'--! flllimr a ftpgn to 

oo nearly the sanve ts tlio^e to^n J« rhny sjrevl rl'.s 5n 

othor fluvial v".Hpositp f ^y.ccp"; that the (*ravrl is gtnerr.lly 

cofjraer und parhdpa r ore poorly ecrtcd. Till lonaoa are 

present in or en the ice-chrruiol fillings* It ccenis vory 

liksly thbt ice-chfennel fillinra originetod ES the bods
\

of stretjns flowing in op?n chttm^ls or tunnels, and nt
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A. Cross-section of ice-chonnel filling 800'vrest of Oak Street,

Roynhom

B. Cross-section of ice- 
channel filling 300'v/est 
of Lake Sabbatia

C. Cross-section of ice-channel filling 
400'south of Beach Street, 
Bridgewater
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oontained on tbo   st by blocks of Ice,

A aocond cutwaeh pl&in in the northeaatorn part of 

the quadrangle* near f.cotl&n£, elao hoe K north-fECinp 

ice-ccnttict slope fc$."5 la tpprcxinately e r.llc lonr., fhe 

gravels at the norfv rn r»d£e *-.»o very cofi^se end inclv^ft 

n\a.:oroj8 Icrge bouldors, but tho £r«*n elr.e of the s«.ii- 

rmits ri*»ci"-f s^s to r.fdiuia *jnd flxio cand pt t ; io ioul.uorn 

end of fcho plain.

The lur^;est outvvt-inh plcin In tho trfn, r cutu of 

Gu?ho« Pond end i!cvctt Pond in the con^rrl prrt of ti.*» 

ti'jfedrtn^lo, bn.^lns nt tn elovution of abcnt 1OO fer^t c.-n 

tho ecuthRrn box*dr«r of tvso Ice blcck hcl°o ('->e<l .'. V.-EE.P 

en4 iitic j*} .-' f i^?) 0«i-i decllu^e £  «;tly rr-'il t -d f'-o-t 

J>3 feet p. r r.Ilc to t-*3 vicinity r.f t'*o Ti    £< > >, -;Iv;r 

(jlG-'U-e Jit), If a po^t^lccifX tJlHr.:j of ' ? 1»» '. of eb&ut 

& foet pot* irlle Js rsnL.^d. for t. Is ^-f-^rfl t r   c , t' on 

t..o Oi>l/;ir.f.l grt>< lent res cbc-.it 18 fet t fc-i' irlis. '.He 

lover end of this pleln ctni.c-t I? trnc »d In dotc.ll; it 

sorc»s to f&de out In i'ln« Bf-nd r^nc! rllt that cr.nr.ot P& 

sepsreted fron? Itke bother--, ae'il.-aiita unslorlylnR; the out- 

«&sh pltln, Ir.e blcck holno tna k*»ttlc» nr^ rrvvlnTit 

in tiifj northern ^ai't of t'-.i plf-in, f-nn incl :Io t/ie srrer.p 

&roa JUG": otct of ''ri.cy Corner, ros^laoltl ri'oaion hcs 

somewhat altoreii ti.e original contours of ti.r surface, 

but enough of tho ori^lncl ple.ln has survived to f,lve a
\

good picture of o pr-ogltclsl outran plain.
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SOUTH NORTH <
Aj

projected surface of 
lake sediments

t I  L_ I I J _L _J__1_I J
0 1/2 I MILE

Profile of outv/ash plain from Titicut Swamp to South Street, Raynhom. 

Profile drown olong transmission line.

^ara P5



9. .

Kerne JberrBoe* In a region of low relief such cs

tne Taunt on quadrangle, kai»e terrccpc er<» Isolated features;
/V» 

long valley sequences tiict rxre found eleorchere in

setts (Jr.hna, 1??3) do not rpjxscr hr-r<»« In aor.c ini 

t'fiooe Ktr.e tprrr-cos ccrretronO to tho clfcfRlc definition 

ciiii M»O flt.t-top, &d tT"tC> for: 3 bM5.lt by p.lr.cirl utrci '.e 

In fcfr*;.orHr;^ v, l.li^e bptv -nn *,-\o IJDV.JV- ;,.-tinj* flfcltv tv.A 

an c<ijfiv;erit hill Elo^^. ,'ont of tho t rrt^cs conrlr.t of 

coureo stnd'i.mi pjbbl« So rrobl-lo (:rn\?l, b-ifc so- o rre t"ich 

fir, or-, r^inod,

loolutcti v; t .-) tTrp.cos nr*» foimd on the co-jtliorn 

olopcs oi' tho V.. ;st "fcr*2'-t hill in tho firtuthptstTn prrt 

of thf 'j'-i '!r r ' /1-»« n.n xv _   r &v.rft-o»8 of V»io;.»i I r;* COB 

8.1 e t ucii v>fc ' -rd t.ntl ?ltx: ,:o-!. CtVr ', IT . ;..:e;> i i-o b'tllt 

on t vi»'  jou.-h fjv":? of -111-: ;, v-^   et "r.i-i'-cn, -l.^re t"o 

h.'-i* »t.o;»s ;.?f "v i O;-.3 V iuA' 'i;*i.r« o' lx r. .-H M,i 11 , in ft 

lor.3 atoib i-"0 fe-5t by t>0 ft> «t -'i di^:**toj' s r 4d ebo1-'- five 

feet t'Uck, is nxi-osc.i in n tWiV«l rlt J -.1 U,e hlrv »ov t'-rvt.

rarth'^r proof of tho J cc-ccnte'-t or!.-*in of the vlo- 

. !c**-cu i' -r»l r*H5-iK*^ ero nscccict'-cl lt>i this

.'he lri't ,*i=>t cr^e of »  * t-jrrrc«a 3« fuuml Ji-tP t"s*o 

orujilin in tho *-jctr«r;»> no.-t- wr r-t« rn section of th« c;.»id- 

rongle. '2i\Q kc^e ter/->.cc cnrrounrtlnfi the clrurlin is com­ 

posed of .rrtvol end srnd; the trrrcc* to the norths-feat i«
\

the southern end of &. lerp^r kune terruce rnd is dowinpntly



composed of  end. It does no*: fit the classical definition, 

for the hill egainst which it wee built wee vory nntrly 

overrun by sediments (rlRure 26), end at preeent tha bound­ 

ary bevvenn the till end the outwesh on *>an Street can 

only be found by digr*ln£.

Prospect hill Is aJpi*cur«Aed by a kcr, 1? ten-tco t,hi*t 

is full of kotMo hol"3 or.1 VounJed by i->CPll«r.t itc-Cvr.-

Ja tup ecst central pt rt of t>.o errtra ki-rf> tr 

oi* conplf'X ahbpo is built up c.:f.li»~t an outworn rtr 

till hill* This kora t^r."fsc:9 euri*ounda t,h ftnrll* r 

tion of icc-chtu-iel filling, u^d at h^r.ch ffevvt * u the 

l'G»i*icJt»i»y oC t:',i.-» n-ig.".rE.r:^le, *-.V*a ki . o tf-iTCQ f:""-j t tLo 

Icc-chenr.el r'lil)i". jorv^lor.s Jn ' '.^ £C »!"i  : ;.    : rt 

of t lic k»<i».p t«-rrt-ce P:JOT <:'.. t "»t *c  v.-,-osfi ci' ttTl:; ls 

fi'G/r. vr^/ co£-rne /ot»«-l to IP. 'nr', : l ?*.V_- --If/ 

27).

plains J>.odfjptit<»ly i'lat~^op7ed hills of B«nd 

r-nd i/rnvol v-.iic.'i appo&r to htve b *t n I :ilt In hclns in 

ice ri-e called X»r.o i^lplna (CT F^*IB l.^Sl). xh^ .-e tle- 

t.re co. ^l^t-oly ixu^ro-indod b/ Icr-cc>ii1-i,rt j'lcrr?, 

and t/iO r.ode of i".fl,n..-:l ti./n noy *s-e «it}<' v r fluvlfil or 

lfi.cuati»inft| in tlie Ir.tfcfi* ci'Se th^y i.fty huve bs«n bu'lt 

into water-filled drproaslcna aa Jeltrs. l^ot nil deposits 

eo mapped conform strictly to Ih* definition of Kccift clein.
\

Sor.o of the itfejr.e plains h&ve sir.Rll nocko by which they ere
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Approxi mate Scale

Diagrammatic cross-section of karne terrace on Dean Street, in 
the northwest corner of th« Taunton quadrangle

-^

Figure £6.
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CC,r.0ĉt,c' 1

jS^ja)CC0tci&j.a

 r
l

f-
',  "*

  - i 4
-
t

TOi-f
r-r ;COoc.a^mG

 
 

A^4
J

V
<OC
 

 
b 

c
vH

 
O

'a
 

£>
o
 

-.1
»-H 

* 
""^ 

ti
G

 
O

o
 

: 
:

«rt 
,: 

»   
p

r:t 
. < 

"
 

« i 
,j 

w
C^ 

. 
<-" 

'.!
;; 

r 
i 

-c 
;* 

  
» 

n 
i 

, 
o

/ 
c: 

~ 
'~~ 

c
-O

 
-
 

  
C

. 
«

»
 

(
-
' 

..4

t- 1 
V

 
\J

V
j 

r 
< 

i.
r** 

< 
i! 

»-^ 
 

« » 
-
 

."! 
O

S
" 

^
*
 

*
 

^ '\ 
f
'
 

'
 

1
*
. 

« , 
«
 

t 
1 

^
 

SM
*

-.- 
.' 

'_
1
 

w
 

',
 

  -

'H
I 

»
 
 

}

.,: 
-n

»'1 
i"

 
.  ! 

K> 
v<4

I 
" - 

4 
r<

.c 
i^ 

, * 
V1 

pt
 r* 

- 
i
 

v
 

,3
O

 
4-' 

* t
r->, 

^
 

'^
( 

t
 

'i, 
'^

'- . 
 - 

- 
.to

q
 

^
 

3
 

'. 
o

w
 

O
f

«/ 
t. 

4
J
 

V
I 

f
i 

.3
/» 

O
 

<  * 
X

 
fc, 

w
*-( 

C
 

?
 

~
 

«
 

0
 

>
 

0
 

>

*i 
O

 
o

 
ej 

5' 
o

<
*  

O
f 

.- > 
"'" 

S
 

'«
0
 

v
^

C
 

V
, 

^ 
H

C
 

4
J
 

  ( 
O

"to 
c>. 

-> 
t: 

o
"?, 

!o 
f 

7
 

M
O

 
W

 
' 

" 
r-J

 
'

1

 -J
 

:-, 
-

1

o
 

:
*" - 

M
 

c; 
^
 

V
, 

y

o 
" ' 

r- 
» 

j>
*" 

4-? 
rH

O
 

^
^
 

6* 
**^ 

G
»
 

0
 

r-1 
0
 

k

s; 
-o

(T- 
'*,

^'<
 

|>
^n

C
 

C
 H

 
«v

^-t
T

^C
 

pC
o
 

*e
«
 

'i-

}
t

c 
*.-*0

*W
 

C;
,0

 - 
o

O
 

4,£
5

f. 
' r

O
 

Q
C

A

4
3
 

Q
1

 
«

ii

-" 
«S

bo 
o

.cX
J 

4
^r.

& 
tit

C
 

£
..

 . 
rH

K
 

'-.
 H

 
*
*

ifi 
S3

«-* 
C11

<^« 
O

o0'*,

4
-

r*4"*-.*

 wO r-t

rr
 
 
 I

^
J

C^J^ C
N

tj© *

or
 4
Or 

4

UCF.5'C
1

tU  H

o *r^

*oc » «
(^

4

 r-i

Ct.?J! -CJ1%
Jr'

cc."4

*> cCO
ifc

4
.*

',1ITW10It,CO v-ta?^j4
J

0<0R rtC*HU
.

*~
i

c.©3 ccA
Sj,>i-
l

ojj Htt.
 Ht,Of ««

  
r-4

V
. 

O

f.l, 
r

 -! 
V

0
 

M
fel
iJ^OO

c &5o.c ocr-«
v<a4

JC
1

 or^i
r-4fG

*
«H4

j
tt.0

.

jjr*I

MC
,

OOt,f.o«
4

J

^b oc H

* 

t
j

4
J6CMO ^f.DOi^
i

ffi^}
i)I>

J

4D
»-HO d^ 3CJi
O*5JQ

J

(
^

J
,)

«aN
.X

5 

 owtttr)

SJ

c cc«t
^o^Vigjs»c rta^(XoV

",

^c*r*

j^

^0a-T5,OOrHf
tnOC
,

oGo



*eon on the Hal&jrpina Glacier, Figure 28 shows a 

flat-bottomed valley completely enclosed by walla of ice. 

fhe entire ares is about 100 to 200 fent above the bcsr 

of tho glfccier, and til nlll slopne *re of Ice covered by 

ebout 3 feet of superfl- clal debrla. /n er.pleclel atr^tvra 

fisr.er.T.effi fron s tunnel fit tho f f r pnd of thft vr.lley i ml hra 

built a sund r r;J »;i*;?vel ple^ri cf \inVno 'n thlekn^s*, : '\*t 

ocriitilied deposits nr<* f'.iovA in i-I^ure ir3, >?ii'ch 113 ua- 

trttes i>n area at tho flovrnstretn end of tho vtllcy v'-iero - 

th1* strown has b i(;un f-o exit thresh its o.vn o-itw* ah rr.d,

*CvomeOato lti.olt' to a lie*? lo.-vor outlet frc.j t\e ^t Pin, "

**i»-'ire £l r p^evic«:3ly ^oecribod, sheers cro cd^-n r-f tho 

O'.:t "t ?h end coll sc of t.-^ r.rtei'inl t} f'-'iv en 'Cj-cc.-.- 

ttct ?lop<»» ' AT" .-OMs L».b?l trrr^ovs -n "»« ;\ r .-'-o of 

V-iO v-lloy will te fd-^l^ss '-'rr.^s ? }; -» n fcM Ico 'fOl c:n-

If tiila fokture TO^O f<;r. «;d on the < I'ouiid, lv io :-lt lu.^ 

cf tho enclosing ice *«olle ^-o.jld lo&ve -t ». sr-"*! 9 fr-m 

riainf; ebove tiv? eurrcunilln,? lowlon-:?, jure is no r'   ar.n 

.?Uy auoh a i>f-t'ire co.>ld not fcrir. i.u^r-^t'^t 0 ^ 1''^ feet. *:v>8 

sucu fc a this fern for: e^l t^nd d^strc/^d nny ~ i» -s in vhn 

do^rw-f.atln^ of t, stt^rajnt lc« ncsft *f trie out.tfch piein 

is b\iilt too ftr c>^ove the jfround, it ia destroyed b/ 

slumping und by str^srs t.rpneportirer tho rptrriel to eor.e 

othor eras* If each e feeturo is built on or very netjr
\

the ground, the roo-alt v»ould bo a kar.e plain.

J



eTJ 
 
 

C

r 
 >

« r-.
w 

c:ef-i 
  » -?

' 
n



i-I ,u-o h,-..z; Jn



Outwit ah undlff«r«ntlated v.hcn all the 

combine tlona of gleciofluvlol features hcve benn 

there atlll reran! na a large body of outwash to wiich no 

heeitnte to £lve eny of the conventional nt.r.'rs, bc-cuitge 

the fcMa ur'j Distorted b^ycnfi recognition, lor piich

I ho t;enr,s»rl cc to^ory cf unsilff orrrti r;t--cl ca'.- fioh

.nla rlfcEr,ii'lci;t?.on is njfJ \i--ru ;.-*lt, .^.T 

d in chrr.n^la v>aich crariot br rrcC"."Ar oltd 

or do.3icod, '*aere collapse of ii*ro f*iil» i» -Tasos cl l.tb\il ! r 

ico occui't 'd, '_..» * h^rc t>.-> ori ;'ln»'l i!*»rf>i;lts \;r-r>~* i*?'.:.;?': 5. 

by la'.ar .;«lt«titMr ctroiins, Crl^Jnr.l (_**«<..! ont? , v>r t'3 « t» 

tc,7; od t^.i^s i.ilcn pornepa ro-ilrt l*o fitted into »n CT-if-'ijr 

e*.r,;tr ft. ' ^-n uti.3,1 osist b^r^ p.^i VKIT, b-«t '.'.o r e .v < s 

&ro jn f^nernl v.ry s--s.ll, id r.'j «,  :   .1 si.^r t .. ,  ' i -rn c. n

J-vHiil '-^Ei^.^JiS, *''° it'';n o/  :->-t.-Ic' *r ^l la i;:o ~>3 

prcc= % nt Rt fJiftcr^nt tlr.cs in 1 K/1 rr.mton «,u;-drj.n* T i<», .".M 

/..o.-a southerly l^ka Is 1, lc i-'ni i.y i ;:ar« c'eltri t ivi 

rasccloted Icko bottc.a beds to t':<" 'Oith of it; the 

r.crth^rn «rr>a of Ir.ko   'ej^.^sitlcn is ir :iot-t -»d by '^w.e 

deltas In t'.io i i'oc»-:t-Oi» oua-V^t n^le eivl Ly J h«» t,!lt f^d 

3f,nd thnt coe 3_Ji'e* !l o it lo t.hc r^at.h ra f > r cs Lu'.cc 

l.ipp'-^lcicat Mid I.K^C s&bbctln*

Oria Kar.o delt«. In th** sou the return corner of the 

quodren.^le has no la^'e bottom deoosits es.q oclefcr»d with
\

It, but h.B8 woll-devolopod forftaet bidding end cheracter-



1C1.

Istic delta chape  The aurfaoe of the water body Into 

which thle delta wn» built waa about 46 to 50 faet above 

present, sea level.

ib" loko itPrtlT.-wmts in the northern p.^t of the qurd- 

rtn^lo crc vr-ry thick in pieces, rin« acres and v**ry fine 

stnd f-,4 foot thick have be,-n found in a driven wrll on the 

 tOst ;-iors of 3 0*0 ; ipo^nlckft, oipllrr i.*'.**<-rlelo BA fort 

t-iick cccu*-* en fi°.l<5 ;ti-3-"t north of Luke ^nbhttlr, Mne 

ot-nu .;os not »lci>osit0'1 in such qucntJUir-e over nil the nrrn 

co'/o-i'^d b/ '::;-> J -c 1:^ ocic r-,.z«rp f for coarne nnd tnJ fino 

,v^t.v*»l cc-i. c to v:itl.in D few frot of Ut<? surfi-ce just run-'^h 

oT 'ihc "«.ynhrjn . o^ Trcxk, I'-io ^xistor.co oi' tcr.i*v s cT-t-n.?

c.11 the proo.-i.^u -  of Ion ' It rtiiv,? I f-O u; ' i * ho rlocr cf I" 3 

la't',^, t-.ilch If -t::l nt loost until th«» rlfc'-f1 ^- J  ''*'» "i- \ 

til rap eurod befct ) it flntilly raited avuy.

n»o tost ife»».i cio^oaitE ti-'e thcs« prosTve'i ' * *" 10 

c^ntrel and couthf-rn purts of the nua riren^l^« A lfriV« 

Icpna dt*ltt, with ioo-ccntcct slope*? on ths nor'.Ir-D&t fiido, 

fucos o lCifls>»d   ivir-rlsiu ty &i.n& f c-ilt t vt'C1 -;1., '..1 un-

the kano Ael'ra ia ebout 1,4 Kllas -??lclo und tbout 

four-tcntUo r.ilo frors front to back; thn top is « ilet to

undulating plain. ror«*eet beddin? (l-i^ure SO) dij.»o pon- \
erclly soufch^est-vi :»d 25° to 3-0°^ end i» overlain by about

I
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11 1  ». J.' I .

10 feet of oonraer topsot bed* of Bead end prevel 

(figure 31)* This delta won built into water with en 

elevation of about BO feet above pr*»o*«nt i;ea level.

eand of the foreset bodo ctn be seen to j-»ri'de 

into finer stud and eilt at lue bf-se of th" *a., o 

doltr* I-trthT soath, tt the .-tiles i-nil Ji.rt brick ;>i'.;s 

north of . olx* VJlli >o, a spotion L- c.-s -he1 fo"».lo in .:

6" roll.
of ho^iEontf-lly bf.lOod sj»-,d, i'iuo yr'l, end 
 lit, tvul & fc^ --rjui'ilo cnu p.-rrll rrbbla 
r.'s-Vrl btK.3 cho'7ii;c: rlp^l-^c ond c, ^prbpd;1ir.--. 

12* vupvcd cley, r.o.-no,/ ncous loo kin-* - 'wn .< >+.,
In thickn^ar t"^ ct-icosJ* 5rn virui*o «

'iho verv*>d c.l,-y hrs n few envtlce (. ,\-*(.'' <\ IT it, ^

f t/vJ in n3«.c«£ tLe clt.y is dls^Cfftod rvrv! c -r.u -\.-"'. in t'xO *,

tbef?;i.-3 jf f-ny ovld.M.c^ of loo c.\ v-~- , I 1 " "I .''1 r " ?

i .ttrib Jt^ti to ponoc^.it*1.' o^'tr.pous -1 i ;*!.--,

'He .-  ''-, .- vf ' *« V'o 

ti» ii,c -c" .. , 1 fiJLMi--, a

hoi", end the Ir'-ce cedlr M:ts b-^t-./ern tuo '"i.rm'trt 

t Ivrr i.a<5 ..illir-i -3 I5tre*>t f slwv? *-hrt tLo It..:'* ,-ra for cl 

when tlv-ro ^ora otill jieaeoo of Etc>*iitnt ice lyi.   on t'>.« 

Ifike bottc.r-. Just routh of the 3ntj*rrt»ctlon of f * o i« 

iiho r.nd South Ctr.-'t (In ths cr^a rt.^iad rr -X.T) r.';"^i-o.iT 

kettle lioles contain coartjc to vr-t-y coc.rrq rjnd. It is 

reasonable to r.s?ur.3 fchot the ketM« holes did not <J«yrlop 

until cftor csodir.fntfitlon In the le>:« had 

i«urnanc«v Brook in tho southoaat cornor of the 

the Inke sedinont? stop abruptly at en ice-block hole.
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."f, Clc:c-up GO? vnrvi>«1 cli/ et ' tiina t*.A 
.lart city ). '?:  Tola Keoked j,;1 ,-.-al'cn fj'o-n stnd 
tz-./l silt {ll?;^; £>»cy) to ?iIt crci cla;/ (ilf.r:<).



It 1» evident t.iet here, too, the ice remained until the 

lake drained.

The reletionshlp of th» f'uehee ~ond oatwcsh r^ltin to 

the lr.!co BfjdiwntB hfis been touched upon briefly above 

(i-i^ure 2f-)« KuKero'is rx>>ofmr"?s Jn & *  />*-A* *>ij>» ditch 

r.<»E.r fiiynhnn f-onVr fhc/'Otl tr.   ~i,yr.-tli ?s\ *:/ ruile cl^rrly, 

Vhft l?.k^ s:nr5, s -l 11:, r.n^ cl. 7 o:, i.A for i»o, it «.; I'?';.- ce 

north of Titynhcsi Crntcr, ?t .I*1 'ft to 1 i'.o l'A?r*' f 'i'-ro 

a fine ,hito £?r-nrt is" fcarnl \T'-~? t'iO L ,-iV?l; L;il6 iij:-» or.n<» 

Is f.Ei'.i.."! to bo u con^i^^Ji.t *o i Ox t.^e "* n"  ? erai.'    ,;i?« 

Kour th(° int'*»v:oct-.icn of i'oatli cln rtrvt f nl "f.rr^n 

estreat t.^o out*. TH. ic co;.i*ro to lln^ ?fr 3 , ri'h r. few X

!>-.- ' 1 « ' -fp,L -lr s t i;J c.,b,lon, ,na It cv'-rlS. 3 ,:, ,,o,-^ ,   fc c« |

of .^'<Iix (',o clr.y. x r*L«! this f^l-'t Sv.y'h i *; t? * .*.f "vj- Iblo

to toll -hero the out "- a  ">' 'r^n-.e on 1* ? ivl t'v" 1 '.o 1-

northern bounoary 01 *'.<.» 1*'<f vus deVs r 't.:-i ty 

Ice front, -.T.iich ^t oa- -olifc t»~.* 'r^.tfd rrt in« t &

d olaevKore, coata of  " IT'use ""on^ t : n-:i.,'e«.tly 

endod in the  .u-tci's of fie Itl-e, to rv3cT er.ce of .TVO 

i.clion, fhorol'u^n, or tny rcl> tr'i fo/^urrs '*trr fv«i^<3 

on the Kill to trio flttnt, vlvich nut htv A'O:*',^'! t» 4-? Cfc 

01iore of the !&'. 9. Ihe boundaries of ti^o lf.':e »o thp fovith 

&re va^ue, tut it se^;rs to h«:vr- bor-n h a ld in by n ccrablntc- 

tion of hiph -Tround rnd ice naa;=es« jt-ui»tnor work1 in the
\

Aseonot quadrangle to tho eojth m&y help to clecr up this 

ouostlon.

J



107.

Wind deposits

GonercX atotgiMnt

Extenelvc outwnsh pleina end nuro^rouc rdnor outresh 

ch«r> #ctorlatlo of the southeastern pt=rt of 

* £^ the letter ctt >rra of th*- retr~rt of 

tho Ico sl*o«t f MKJrfl out'.'ef-h flclno t.n<! ofcV r fn |: t :»"i a 

v,-oro so^rc^s fci» tti'sA blovn s: nd i nd rilt *.iJch b\; i 1 .. *,-fl 

fcho crea b?notit)i e univ^r^.il rr-ntlo of oolfLen ir«rt.r:rif 1 , 

i^ils eolltn n^torlsl, cellod "Icooa" \>y C.-.Ith f.d i f»c.s* r 

'.'to effect^Hl by the 3ntons« frost ectlon of lt.cc- 

tl-c; th result is «- rr!xtu«o cf ocxJlun r."tf n '5rl

ou'iii* i;li>clel ool^vl'j. In this p o«-r on r,t .»:; '; *--*E 

- j e to Jlar,«3s h'.^  ' /llm i",opor* t: : ^pi .». L-l;r .

*liQ CJ.rst i-oco.v'ort sfcftcrz^nJi ' \r t t"i*j  :   -.< r ,.-j.lv r'-r 

li-/rr of r-r,,-'r\ ri-ht bo of vii .::-*>«.rn.-» or-V,r-i f ^1- 'lir 

to tho L'f^e^ lOrtfttnea of t?if* i Ifl-.-.-at, Is fo'-n'i Ir. ^"ix.0. -ji-L 

(1G7')» i'o ha'l ei-i'llor (1134) rio^c .1 fho piv-r.A Rce of vn 

ficts, *.ilch he Cftilfd rlypboli : >i«, en <;n^<? 0(-i, rri't-^i.a 

Vineyard, &t 1 r";s:h ic-n-J, rnd st Orov<»i* f a »'liff, In ; >i>cas 

a:'iere tl*s s-n.'ls «t»-? r.ot now blc li\", I^t-tcr v ooJvvoi'Vn » 3- 

ca^.a convinced trj t i"-ho l&st pltcintlon blrn'iat'jvl >,11 vf 

Low Enj'lend with n looire, pulver^rt leycr of iilncont-ln 

till (>.oodworth nvl " Ig -1 ?«,-,x>r*th, I9?4), cr:>i ft-Jlofi to 

connect fcho vontli'f.cfcs with the . nt-. rlsl in which thoy 

c-ero liabocded, Drytn pointed cut (10.5?) thut this loyer



1OP.

of loose t unconsolid»ted material, whlca was never more 

tiiun about 2 to 5 feat thick, contained wind -worn stones 

from top to oot tun and hence must hove boon formed under 

condition!) involving wind! work txiA not burl el xu*3er 

ico» t.ryt.n (1 >£U) i tterpte:1 to use the dopth 01* v 

' -><  iii* '..iIcki.-B? of th-? .rln-.-biovn rtitrrirl *o Co '.. 

t'rj v?lr ' tvo » ;;r .< of tlio vrrlous i1i»'ft pliftnt.e t>.rt h^ lc 

J 1 . <% i?-.i to PX.* t In soii';i»*j.3tprn " n:ricb':s^t!".a,

ilia jsstrrlrl is prc.fi; >.ly brl'rjvad to bo rolli-n la 

i .'i^lxi u. scuLC oi" its Si'xy-icrl n-op ril*»s end fifld r^lc 

Ucr.s. iho ourS'icicl rantio fcllov.g tho urclf rlyin-'f> tcpo 

i-t. A/ fc.i'*d is ;tn pit cos s"">f.'t tod iVora t>io i;rnlf j*l v* Mf clc-

,.>:  . is "--y a v^-^y . »»*;- rj> ' «j:t irrl b:  ?«'*. "".o i-'tn'-lf la if

V'^iquiito'i"! i  ; ox beivlr -v -.I'y >.«vo "ithla L'iO r.i ht: r ji ; 

iv cuV^i'5 till nJllr, ijll lowlr.r c'a, outt-T^ ;."! !; 3, ,  vi i 

i:at.it "h *V;i. '; .«  *ijj oi" f-.TI «<i-r^?, i\o o ly pi tee >.'i"3 't 

is abcoriC if. on rc>dprn clV-iviun, PO..O perta of tlia lj;"<o 

bottom cltiys, mid en so-  .>f ,!i" r- ; i-i-o.r ^oo-^i-i- ar.^1 JJ. 11- 

ii«£3. >c ccnnot toll if ifc la prnscnt on the frurf t eft of 

tlia rlrcifcl .:rr><isits t^i',f.»th ' ho a .'fip?,

/.t tli 5 ore.-'-'nt t*i/a i oet of tho oolir-.n r.n' rial 15ee 

within t'-ie EOn3 of woothf-rJnf f nl hence is oxldij-^d to lla 

braoj it i3 bulf or civ? at nut to A y<?llo«* or rociulsh bro»m f

depondiiv; tppwently on tii? dee^pen of oxidation, the p«r- 

zna ability of the underlying drift, end the height of the
\

wator tcble, -riie ori#lnnl wind blovm material la not
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often seen because of mixing with the pleclal deposits, 

but in* & few places the rtolitxn mantle* is thick enouirh so 

thet tho wind-blotm send end ailt coers to bo almost In 

its pure etete.'

The c/Tierrl frcst cl> n*^ thnt Tinted {furSw; the

V'.xl th-j up. «*r» li.yvrs of joJ-1 10 ;it '.'.» rolicn j-.-tf.-'r-l 

thuc p&rtakos of tho nrt-^rc or th^ -*l.r cir.l .c-j'is l>(»low ! ;; 

it ia crt-vclly cjt^r .rtrvols, it is till-like ovrr t'.lle, 

end it IE at.nd/ over ai^f, I-oi'fcurjj.ijfly this iat'r.1 >t,u:»3 cf

c-bo-.xt th)  »IrJ-t/lti»-rn rrigin of th^ oui'fcce r.  £:< ."*9. . 1 eve 

tha cVcvTsh s.; "; a   r. i r^nvols r'-.r! .*.cul» .'ly> r'ld »b-.>vo '-"'.o 

till, tl ro ::... ,rc - ia prbbl-c, colulf»f, i r;'. VL. ;1u; rr:   v'ch 

c - xt :Tj,i b3»^tfd L/ t>io ^.'irwS. i
r variety of e'cone fo'inci within fc>\<» f;ucf'r»t » "!« » 

ats be^n cvit Vy  -:5nd tcticon, t-.it PO ..» s'.tj-ics r <-!.o bctLr-r 

vcntlft-cts th.-n others, f~id ta a iijrr-ct rosalt, 3ono rr---t a 

icny L era vo.ltlfoctc th&n o? vi"rs. 

he eprixistvUie?» phrler, i«d cor l(,i?rtit^3 of th» 

5s Isl&nU for. .15 tlcn ..r to the iciest rn-J r.'i08t r> 

defined vontii'uct", rlthou/b cno or t .*o excellent 

wore found. Vnls roc^ fc>T'° 1 s loctlly dorived und la 

found rcostly in the till. Cv«r nrpns of till the eollc.c 

wtntle contains far fe:rer vontifacts thnn it Coos else-
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where, because tho Khode Island formation con tribute a meet 

of tho atones to the till end does not contribute ir.eny 

ventifecta*

Fleowhere, cs on the outwcsh plrinr, tho etcr.fc in the 

elepocrlv; heve core from prontf-r Tilstniicrs laid cunt-Is t \n

purt of granites (especially the vtriflfr.ine of I «clht-" 

, other l.^riZuvB InLra: ix ,-s, volct'iioa, »i2 r»?lfeitcr»

L^ce-.i^o of tr. -!r ^t.rvict.ii*e t n<l r-Ijif.*',- 1 s, 

a collor/hr,r.o-liko pol!sh i.ni cho-sr piti.'r.,:; 

i.nd ^rOoVlu.r en thoii* r- trf;C f s i o.'o ! ,,"  Jlv, r^i.c", In 

fid t.j»?R of outv.'Krh, tho surf pro ran-'le v«»ry d^f "i«i tolv
» 

Ei\ovs evicl^r.co of \~5nJ i c-Ion; fcV1 px^rr.^.ce of *"h' i  > . ". t 'f*c'o M 

of M».rjSfn'!s oJ vo^tlf-^.ta "." co;,cl ..-iv.-' ^v'.i' ' ce  ". .-J. 1' o ^r
r1

01" ^l-^'t-l <-c.   .- Its - : «if <; «.l ".j/ '*d d

cc';*on.

Vlio s\GC:a of t'K' Vfji '  ff '.'<  a vtvios J^t. ' h«.r.n '/i?.t

fc'io pyrorrilcrl or ^lll'^ii^SJI 8J"u»;vc?, fjr:! v..v*v.'h r .'t» 

n\ur;>»roii3, to tho*:o *-n Ich M.s JMnt bl«-ck . urf, C 

of £lacirl p^bblos oro but r3i.'htly cut 01* polia^.o^l,

.ii3 v^ntlfsicts rc v . "e Jn s,l:;o from loss thpn Cj.c 

fo «rth Irch in iUa:::otor, f^on t s»e snrOlfst ej?^rett»itl 

r-f jov«ral c-jfei»t2 tnJ feldrpja^ rjr«lna, to boulders r.

in dia;r;»5tf»r, V ontfor».:i end * lc :ey (1035) clcln! e

siro lir^lt of fibout one-holf Irch for vcntlftctn, 

but this fifture ahovild bo revised do*rtwr«r<3« A typical
\

wind-cut boulder, t<ith the polished surface, the fluting,
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end the grooving most often seen, la shown in Figure 5?,. 

Orientation of the grooving end fluting on the vfintif&ct* 

fHows no deductions ea to the wind direction of the

.lelstocene,

r.utur-r, Tiiifiemsyer, and Golf':' ' .-  sit (1*42, p. 1167) 

f'rivo s lift of th*j cherpcterletlCB of vfiiitifcots that IB 

of insiti. .ib\ /? vsluo to r-riyors st^ivinn; to ff.-ii llf rt~.o 

--.Ith thoir ap~0fci»uiico» -Ko crit^i-'c ilatou t,:*e 

proof of the \lnd-cut origin of V.o pebl'l"e found 

in tho up..-*;r soil Itiyors. Polltiivd 3ut'frCfB f tho l^st of

 .'/ilch rcffti-blo n g:i«5*t of ccllcpVjcjie, cut ecvoss qur.rt-s 

t^l f<?ltlspi..;m ellke, ?i.:ooth, gi^otsy surf; cos uvo found on 

i.cst \\riiif.ots Ln-1 cm oi-sily be f*»lc rich the fi ti. ^"« 

^ifiVr^nfcii-1 etehij\», to^etJ^r t.-i -.!i tl.o cello^tno t1 '. -r, 

la p'> r''.D"i s Mi'J moat O'ltsfctr.OJiiR Ci*it*-."ion for r^co£T»'?*ix 

c^nttftc-'n In sou-hs'-storn r&srrc v ufct 4 c. /a/ p t i*t oT a

-'ock raich ia herd r thrn oT-^-r pt-rfcs vill gom-rrlly efc^rrt 

ojfc In roli«f vh*>n tr.? vock has bnr.n * Ird cut, <*:*-,; '£ {t n 

An tns r^dHtra r'rt.nitc), Irj^lne*? in ojindstor.c9, phenocryata 

in volornic roc'is, tntl frag-nnts Iti flow lj»'OCclFS, 1*1*0 oil 

a. In t«i>:ltion to tin* otohinrj -yulch ires thus pro- 

tiio Mrin;l aloo piio'luced fin tod au.'ftccs, in v-Mch 

tho rock r.hOv/s n series of uneven, dicccntlnuo-.J9 # couceve 

flutes or froovinjo. fita ep-'e^r on cO:ne vcntlfects, tnd 

probfebly r^pre ont the etching out of softer parts of the 

rock.
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Venti facto in the coll en material appear to have a 

r&ndou orientation of cut surfaces, probably due to frost- 

action during the time they were cut. They j*re tlec ecct- 

tered through thr» eolltn r.etc-rlel frow top to hotter,", vh'ch 

r.ust InoUc&te olthcr thrt fro-'t-rcr-Jcn was con temper tnoouc 

 ?Ith tuc cuctlnp; or thrt t.ic, r-itvl:.", Vor*c plrco only Jn t,V.p 

o? rly ctf'^s, en<4 L VJC von^lf r.cte vrrc t icu bu^l.'.l, I tr r 

frost-action oist^lb'Jted bLr ;.; through the uvp*-!11 It   r. if 

tn-3 ooll*

It is obvious tht.t to cvii t/-o p  'bM^o «^n t-11 siiJ« = s 

requires *:vrnl?i{t tVt« r.tonra crovr-l ell i^xo fct Li\'i ti o 

of "lid catting, '7io only 'j^ocein r t!.ch coi'lu *..« vn t'n  .'>!

:*1'*i" 1 .*i 'CJr:oe t.rc »r,'l =o 'if/ cvi'-A L c:t 01 t"'l 

13 in'tujo J>c.jt K.-V.Son c;- t;c- :"' !: t 1 ;- ; ':  ;' -i ( "r>,

, Tn Uio ; ost pyi.reno crro e r..-'t; -. .od ; n-i j i-iy 

Si>hei»ol«lnl tiUi'Cf.". jiobllfj VL a etc! - fl ,, i.d pittr I Ov r Ha 

entlro sui'ftco EO tlitt Ifc rt-tplna jt? '> k i?;lr.el sriHifoirlrl 

sh^pe with t:^ ; jdlfcion of t. wiiid-^'it :-v;'fac^>.

Intense frost aciicn took p1rr-» b*>foi*o f.n^ t^nrinR 

t;*e p«rio«l of v*ntiiVct cut';In/» '«  ./ iV^irded si,r?£jn 

pebblos hr-vo b . n kVotit-.-pllt, ttiO ^i'c'-.s t;ov?d fcr t, t   *;» 

rue th« fltt frort-.'iv*-..! ftco It-oJf tlr.ufcrd tv fhc vir.d

1 end £iven a hirh polish, Tono of t'v> vt-ntlfe-.d  ? :. f.y h» ve 

frost-rlv^n tfter wind t?c1 ion cots^d, but tuia

Indication whether tu» frost-nctlon wes iRtf-placipl or



vontiJTaote do not 8* en to have b«en moved far, 

it ot all, since they wer« out, for Interface edp<*e ere 

generally sharp, end the polish 10 elr.oot always pro sent, 

Bmntle

T^e coll an ratcris! ut thn intersection of Hcute -14 

i r.'i Crciierd ..trcot in Hr.ynV-'i rar.-'.^s ffoyi t-O inches :.o 

;--bout vC Inches thic'c. Tae conferct b?t-o^n thr ooll«n 

i-.aterial tnd irha unJ( rlyln^ till is r.hc.rp, Vut iiTiJ,v!'3 :rl 

stonoa tii-o Inccrporetcd in tlio nolir.n nntcrirl f.nA cc: - - 

pletc-ly CvJVi'Ountlcd by it. l-nvprpl \ortiftcfer. -..ora f< *:nd 

in tha oolirn Kfetoripl* OrnSn si?.o Knnlyaia of OPJ ~le

PJ in   ith et let st ols cloy oix«» irt-Mrl d :s-o  ".).

J .:o sorting v^lu/i^ ctn '..o delved iVo.i tlio c -^ili-'v^
$

c IPV^P, for tiie c>a»vc «".<Q3 rjt Interject ttio third «.s "t'l^.

"Infl bci'uc i st .. It'l *>t lot :t 0 i% e--»t rfr^o is 101.-^ tt 

o^U--i? places on Ihls sri'o hill.

I u,»pl9 J5 »C ie takon from e «3.'-pth of 1? ir.c"-°s to 

17 incncs belot the eurfice la amcy eol'en rv.- t«^5el u«rr 

tho Vltlcut sit*1*. Hi« send v»es v'% 31o --Vro -n rivl c«-:itiii. d 

ir t.ny v- r.tifact*» ^ie c^iiculr. live CM--VO (i-it.-c .ir* v.4) r:>v-~nls 

a very veil eortod r^terlol vrlth f: redlrn in the fii'.ei swid 

ai^e. ia tnis Bt.inole about 12,> of the r-rbpritl i? fin^r 

then .074 nm, (silt),

A third srr.plfl of r«lt.tively unconttaninatod colicn
\

was taken 1'roiA the Korth-central till F.ree at
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lie

locality £105 (Figure 6). Sainple 2105C wse gathered froir. 

  layer of brown ateJLnod rediura to very fine tar.cl with 

vontlfbcts. i'hia afijrpl*1 also shears pood aortlnff, tnd tha 

cumulative c .irve shovr e t&il of rJlt. i n3 city sire r.rtn 

?iir,iltr to c« ft In J.T*C.

;.e<tit;n 1 *3 fo-M-.Ia'' (-c o) lc *IQ' O 
(in rr?«) (in un.) (In r~.)

1.S9 .111«.

tj JLC>* J* */   .1. *10 4 JL - 1 &   \J ..'!rw J.    .' vj ^ X * * j 

Lddon .r-iG ,;;70 .170 1.25 ,?Ol

iota ,';.:3 .iXG . 01715 l.'o .'-i^ 
  'jst 
i r-uV-ora 1 .Oi*-3 .O-'O .CfG l.rd .0^3

Cj sJv:rn 10 .n-B ,«>/ e. .f 1^ 1.71

Illinois 1 .036 . -17 .OL'7 l.>2

iilifiois 6 .023 .C-S1i

Of 1«- ry fron .ifi

cro includeJ in i-lrriro ?4 c/id rt.ble 10» S/ /"Ifl «  ( ".» it'.s 

) J-3 B vfln»i-blc n cuct n' troreil v'ui'in," n dust a lor.'! 

»mrly3*>«i b/ bwlneford tuid i ry*> (I'X5, ^. KnO) fv.o cc-.- 

vrith fho t-tnbOi*n lor»sn. 'lv o of
I
j .'^cnborn 1 cintt t anbc A-»n 30, ore incl>>4od h^rc, T*/o

| from Illinois (^,-lth, 134?, n. 154) inclxido Jllinole 1 (eix-
 

tcnth.8 of a nile frorr the VJlssieclppi Hlver) tnd Illinois 6 

(14.7 relies fron t-h<? rivrr).
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One cumulative curve snowing the «veri*cr* composition 

of dune aenda (Udden, 1698) 18 included! for cor.perlson.

It la obvious froza tho cumulative curvea that the 

oolien mctovlal In Keeaachusfttta la not locse. The ecll&n 

ru=ntle In >L h>i Ttunton ruedrrnglo is eefl^osod of nr.dlun to 

flno eixnd, y.-Ith sou: 3 vrry fine etr.3. I EJ. pie o.lf:.. is r-jm 

ocoption vi'.h i"3 Iftrgo u-i«.ntily «.-f ; J ilt rnJ c-r/ : 5 ro 

natrriel; ho.-jvt?r, this lcctliV.y ?s t,bo it V. ;-0 ffft r.,-rt 

of a gleclfl ?.c'xo bjt*"or.; thtit vTna en crJot.tu to rcarce of 

ailt ancl clny sle^s, ii»o conclusion 5s thpt t'-ie eol'jn 

r.ptr.rlrl In t^.o ? tun ton «;uj-dreJinl<" le vind-ljio: i\ nnv.l : ".d 

not lo«jts; >'o»'.cv-»r, loo^g la preecnt t\sewuoi»r» in *-'tit- 

nchur 3tts (?  »!*  >i unJ i-.'j.r**', 19o5 f p. S-G). 

Ui^i^in ^of }f'.v..cl djs;^c^l^ts

Tlie tiro roqu.li»i»d to cut a v ntJfr,ct 'a '.i!"v\:o m.-n. 

r'i6'ct*up (1353) found j   ny v^ntlf^ote In 1'otry Lrnl, .iilch 

hcs a very t-rld hly.h arctic climate. On *«j-,!ci Ltoi;o pl«ins 

Gil tao lRi»c;or stoj»»;s ore ^ol'ssi'^tl by *^ir wiiKl; softe-r

aro grooved nvJ hollo»;eti« '"ore stonoa aro cor-

'l, bat th« Teater nui^Lor *i<ive o^ly c.^e 

polished siilo tdct"i-» ell tha stox'.'s cor:d i*ron tho '-ost; 

tae stones, fii\-ly Tros^n '  n '^he sol 1 , vry p«*ldo'r. ch(,n-o 

position. i-Ietrup fouvxJ tr.iclent Fckl: o c^-.r-s wh«ire ston'ie

wero us*>d to hold do^n tlie t f'nt8 mvl cleo ^o rnclos*? the

firopl&cos. Aocordlni? to tho archaeologiste t'nase oer.p 
\

sites date i'ron the loth end 17th centurion. ft ^t those
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Fakimo cainpa It was aean that a complete new faceting of 

oven big o tone a visa poaeible in the courae of the EDO-500 

yoe.rs elnce the a tone a were erected In their present 

pcriticn." (iletmn, 1953, p. 9f>)«

Very few of thr venHfrcta In the Vfmnton que<lricji£le 

rro fccc^d, "oat sro :r.err*ly pollened, etched, s nd flutort 

el o;io o? : (. sn Mil:"* .aey tn % (» rcrtt.f^od th-'o^h MJO 

oolir.n Ityer fro--j top to bottom, G rilstpnce rMi-'Siij' fro.-s 

r.bout 1 to 0 feot. It scfj-a reHscnEolft ?:o njptir.ft ohr-t the 

ti'-.o r^rulr^tl to cat c TfcCf, t-i.'n t'.o stcmo cov'^i'tl ^Sios, 

vc-p^r t.lr.t; tao cutting GJ.O'SI ti: o, end l;ur/ <;ho st.ono, j-\ict 

bo t»f tiiO owlci" of t-r.o Jvjudroti to scvev*cl li-;r.':i'o iri y^ur?.

O-.x-.t-lr,.^ of t lia vonfc'f-'cta pv»ob»'>ly bo£*fi'» . U1 lo 1ct» 

;-.«.ort a "till ity 'n ^*.e i.rc*a rr->1 u-:rMn j^cl u v ' le L'lf* 5 ce 

r*»* i'f !i>'d n*. >  ^ r .'-ire' t -1i« »;t2 :.r'.1,u^lo:i of th«i v< :»'-J f f.cts 

t upo r-'U lift ocilfii 2;;.'\tle no^rs '* > Iru'lcat"* {".n 1. It i3 

building; up concurrently with ta^ cMbtlng of fch« st'.-vT, 

 r*ai08i.oyftr f L'aUiir, Af-4 i'oUlt/n/ P.lt (I 1 : ), p, I 1 ??,') tJio^-^.t 

tnnt cutting took plrce tnvou. hout thn tine oT r^ces?lon 

«r.d Icctvl vr>atlv*nce of t«;o Ice: "Ooufsrrl ncprflt/ of wi 1 

urli'ted r. at^ritl on th^ t?.u»ftoo t nd In kettle "'.n.'.es .-'u.-- 

y.fsta thet c-Vftn voiitlfDCta 5n uj»".or soil aciv s wcro j-r-c- 

dxiced before co; plfte dlBepponrr-nce of the Jco blocks**1 

A sirillfc,r atotf-rent (i'-th'r, i}iloar.eyf-r f eaici Golathwclt 

U42, p. 1172) fcppor.red later, but It Is & well eatpbilnh^d 

ff-ct tluit the kettle holf»s Cio hsve eolltn natorlal In them.
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1

The presence of a continuous coiinn cover has been provun 

In the lean ton quiidrt nrl«j j.n.* Jt can r»lao bp found nearer 

tii* Cupe.

iioboe (1943, JT» fj'.j7) points out thr t in the wsrrnr 

of Vac yr»tr r.-,*e« t t;urn';' ti^s of r.  !*.;< r tor inr.uo

ii'^.! <  ",/* M-r I*-.' 0 riversi'OT u , jcer t

fi^ . ny l{j -ccr f :»t : j-f. '

iio '.'lii.i blows *,h: « ,-y r r 1

Viird. 1" £. ! i* T. c' i 

.--  It f.~£.?on« Cn - 

niro'^r, rich >'Z .

4 ,-. i o'-* ire** /rl:' lo

-o:-$t3. "ut fc'i

r/;.^ t":d of c'^

, it «3 r.r/tcd t>:r,h it   rly

t:*>, ^ c.>c ui y . n ;' 1, :*  ; l.-j? f(/r ^ j" i1 , vrl /.Inl^.a to 

C:'V Ofl Sufricl- .. -1> 'O ' ' i-. t r ' '.- 't ' >>, r' r»t 10 . I>S 

p«r «in,jv, ^ li-JL r'". i c : tot/ cl-. '   ; ".1 gjrc ,-p ^crvr a 'vho 

o.-Jliv; i,:-i i"Li':3 i .-, J ": .o Mi-/ « ><. > i*.n   . I c :-.* * * si«'Io of fc 10 

out , 'teli ;->IF*M, \jn - :t r-.i ^ *. l 11   .' x.p a'ninsfc vji'lc-is 

£<  *: I -u'.* 3 li:c"» i 1 :?'. : j .'»".^- bu.1 i.'s '-vc L.vp-^J before

«n C':t L.-nd polirh 

-.-Our.d i rrt it ie

'Iit. s

4. the

Is t*ie a-tvl^r « -t r'.l -,?.*. '   . r'. tr »;.

*  < ^Ily e top " i *t »i."i b.-.rri^i*3«

h. ve no v^ ;jti*'t  . t? on -I.*- It- ^'.r-t th=»   'l,. J s f'i»cr^

sand avoncr.tcrlly on h-i^ .'inA f.-- v\ ."it'.e t-n.I v.hon t'uc

begen to rcove t-^cln I!, %iti>3 no /ror.t i- pcct or.«rry»

or ventiftots on e?"-:or*s r.«.y rlso SJIO-JT thct crt.vol 

will bo discussed in the not section,



11 0,

!    reality, and the leek of vontifficts and eollon rr.rorlel 

on eokeru »erely reflects the fflct thct th<? r^otericd V7 

rcoved to th* surrounding lorer

ri>ctl .-if 1! the -un-ieriy'r. - r'.rc >' f /!' .! !.. .' u«,;: 4 ; rtiiSi a 

U»*iit to for/a tl»o ccr.^fiJ I aruats ( -'ym lJ "} 

the eoljp.n r.f.tur'.'-l i u^ tji.-- ccv1., c!5.\. tr',» «e c? i 

to tliff^z'c:«tii.ted In :::!>' plLCr-r, 5 1, '«., Jn rm v 1, v -i»y 

difficult to separate fcho t, .o i«flrf''i"s. - & f->ljjn u--.  :>>

pc-oits ve.'e loin rlo» n by *.ho -,'Inri r.. 1? t cl'-f", : .>" . »t I/

to v^ll~£ort..-vl s^-di. :ftiit, but «lt>i-r <^i-l..

cigposltSon or ut 20  -  rll-'. tly lr,ter M =

?--pn<1 t ?ilt, pnJ city *..rii-o .5 .. 1   ; fch V.p .- : ,-l 1'v- -?*.  **!

,t p^^fftt cl.o

.cl.T

f .
+f A*

Of

» .5.. 1  -,! th Y.p .- : ,-l 1'

't-t '%& ' '-'"-I- If- a i 4 . .'"TI i ' <

j*ill, the? crp' i" tr-1 i   f^i

r. '?** r"' V,

-- ">'~ i

9 f 1 1-

.

r.ade ;n the .'&U'ix o* t.iO fcl?. n , o^nd fr*--; 1/.'- ;'l:vl^l
.*! -"

t-3, end stoneo r^m i ir» till or* fror1 tlio o-.itwt.: 

'the con ;oiltn;'bt 1. 3 is F 8*TT.tii-r«-.riiIc Iiovlson, 

ct,n Is* Ix'.c-vi ovMi" ; -t, of fc-ie ^a- «lrt ii^Is   i'.ti tije r- 

fjtception « i" 'Z.1 : p ? r,.1 » if >'n .- 1 " ivlfl r.^erF. Othrr 

ceutious «rt? tr ti is oT c-lcun SF:U-, nllt, or cliy, wlie 

e of TroEt i.ctirn Is nccrseei'Jiy cirain^. In

  tlao only evirtcnci* of frcbt rction n&y be e finer frfCtlon 

of wiiid blovm sen^ blo^n to the er#»t. end ch-irii^t* into the



111.

outwash. aand, producing a alightly sticky mr.terlal. In 

most pieces ventifacta, ecattered from top to bottom 

throughout the con£*liturbat«j make It easy to Identify 

t&o bottom of tho lf;yr:r find thus to ectlr-bte the dppth

i of frost t-ccicn.
t
' Sfik^jilca fj;-t.".^rfd l-y th« £,u u h->r, »n-.i Uic M. idiep of

s.ctions In «.?i«> field r-!-vorl nhtt '>'..« cclv r  ..!' l v e

s from shades of cl'w-f rf.y : o /f-Mc.-lch-

I "brovm or* r6ildish~bimo\?n f t.cccr«Jlii>; to MIG rfct."^ of

j in^ of ^!if» ; .'on-bonrlntt t'.lrorcl?, pc-iit'on In vlblicn to

tsbXos {ever relatively lr f .«!**." - tblo b'll LI» p fcr- 

cjit-iiih), t -M r-oistiji-e co;itf-iit. ' hf c ,.i:c.^ litxtrbpte 

is locee, j^uivjvpfi", "cv'o^hi.t ccl:rrrp'c In G '- r-.' ^t-te, KT:<I 

IB ccf.M-.o-. ad 'n' ii-.ir rrtsdo ai^',33 r.l^od .ilth c-n r»or- e*r«i 

B ^I'ot-'c Vt v»iot/ of ;. oldies, cob^lr-u, to-- 1

n;4r~- -,*o IK , es.^oirll/ of t rinltic t »ul por- 

p'nyritic voletnlc reck 'r/^es,

'ipiivrts cf f'ta coii  <*? itm'Va* ^, . rfl ?;h*» 

.sur^s derived fror. t/ic-'n a<*ft glvon in

in t':n
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1. ŝ  

Table 11  Conrollturbete

Kedinn i& Q? Sorting 
(in can.) (in mm*) (in tin,)

>o)

£-90B ^.150 0.370

L105B .150 .Zn O

CfGoA .250 .GKO

Jo. 73   ' Tt.; 5 »  '5

2657A .one .i<3

£642B .OC5 .?fiO

£.105

.070

,103

.- 15

.010

.1 -1&5

1.87(

P .. v /  
* . <><

:\C-<:£

!./: £

r.vc

?.77

TV«   Vrf f

.<&£

.127

,.V7 

Tho ewiplns ci»e not r^cc^cf r.lly t/>-ictl of r

it«sa in -he Vcunton rue'v» iijlr-, fur" taf ?':';.Jn Fl;.9 

tiiotrl c iti<;.i  -vi the cortia * r i' i . : >l.«l c   n v-vy 

trei.cn«\ovi3ly rcco^-'In^ to tV«» c.'Irli -1 cV --, f a or ^'je vi*"l 

blo'vn r.otpvlpl f,.nd to t n. r^'ui*3 o' ~: '»< * , rl^ ."'  ! ^uu'tu'^yl 

it. ro:* oxpiiplo, in ti'ors '.i^r<* th--* co!Vi?litu.'b^'*3 la 

ubout 3 fflot or , ^v*3 thic"', V-*!i 'uiJ Tlyiii'* de^c'ji'; ^cnT-

f: c ceTs to ii'.vc bd-n ii'volvi^d ^i ly 3n o vo.*y °> rll 

yj only e Teif s'.ciiss i :*o hor.vaj into < He uptj'-r Icytr of 

vrir.d-blo i':i 8< r,a. yii^n, rjo^cvor, t';r 

to about 2 r?i»-t ti-lcJc, t'-.e UT *orlyir..-r nate 

iriixod vrith thq eoIJrn Ityer &rui rronifiea It connic^rrbly.

rno stones in tho corbel!turbeto differ in rock type 

In response to ',hs plaoJRl depoaits benccth the conpeli- 

turbcto x or a short (iiettnco upflopo* \.lifrft e thin eolien 

nentle covers a fcSll, th«» con/^eliturbot« itself has r.pny

IB .*> f 

I



of the ch«*j*ACterlBtiCB of the till bo low and contclna mostly 

angular to cubangular otones, generally of the Rhode Isltmd 

fcrm&tion. In addition, the oongeliturbatu over the till 

will have relttlvoly few vcntifdcts that ctm be identified 

as &uch, clue to *. pre ponder tine "  of uuf i.vonble rock lypss, 

i*irt delineating the conjrcll lurbt to Is clii'f ici-'lt.

On ti.o oth« r liw^, v:h»tre A thin Itycr u£ colir.n 

r.atorif.l ovarlios 6 sa^y to j>-ivrlly out;-tf'i fi'ft., u'.*: 

congcli turbrte coritrli.a rcnnciod, Eubi'^ur.dod, cr p<:r^u e 

oven FOi,'e e^brnrjulci1 pebbles, cvtMc-s, trd boulv'u-i 1 :-, '.^i^ce 

stones contain e. croc'ct-r percr^itf-^n cf r^c'.i t;j:r& >.* "eh 

iiv.ve coi.ie fr»om north «">r tha Nt-n-t^cntett Bts'n, us rcc> s 

in outv:He}i t^enpreily hrvo co^-o J% il u.*'. (-r«.-{.t'., % < I;. 1^;.. - U4 _,n 

fc--iO recks in t.iS till, &;!cl this Ctct ct.r; *.><E t-.~cf rt; I. d l/y 

co-''pf,rin,(j the rock typra in t'io oul^tah^ v.ith ! \a it^-'c

pebble3 fct.nl in t:i»3 cutfbrh VIUVQ co !o fi*c:n ro-r 
ninghfjn or Kabtfepc^. '.li-sse pro pcculiiir purple fco cha 
red felrito t;vocci-s v.:lcU tre i/dicu*:o.'3 '\>r t. "-o ."/-io 
Pork boxilc.-r treln (.-lint 1947, p. ISO)*

typ-^a in tho till* i>o::o of ">!<? stcr;^s tbjve U»e oil »"li 

C--J aiigultr, but this is .luo to loto-t*lf-cl«l or roet^liic 

frogt cction, which in pi?con is? knov.n to prrcodo the 

poriod of wind-cut tin.", for thi frosst riven ffces of tho 

etonna thesr^seivcB uro vind-cut. '-"ho tlo^th of the dis­ 

turbed Eono or congeliturbnte la easily dcterr. Ircd to bo 

&t letst the depth to waich tho vei^tlfccta ere found.



Tnc con^eli turbatee ihown In Hgu^g 55 hove been 

gathered frorn different ereaa end are derived from dlf- 

ferrnt source beds. Son-plee 2-99B, 2105B, 26 57 A f tnd 

tekon from con^eliturbato overlylnr till*

1 ' fcjrplo i:o4PA cfano from cbove a octree c«twt>sh;

tJ.jjii C!*- -> fr-an ebcve 3o\o brt!s; «f: flp P^tCA ct<ro fron 

 ':tvr C';c outr;eeh, r>_~ple J?1C?»B ar::1 sr.'^lP  15"?"* ..Ill 

bo tij rcu£ ^v.'d In conJsj.-;Llon with « ?^c^ic-n oi" t-Jll-con- 

gelitiu'b; to-colicn conri,

A co:'^f»lit.urboto ovc:-»iyir! » cor.i'sw to v^ry *'0frs«9 e 

is illur:-.rr,t?tJ by si^.v lo i:C4GA, frcn KirtP1 Str^«»t f just 

aest of t>in I -ecus t '»t?o- t Mil, Tno council turl.t.t'j h":^ 

ia r.bo..t /G Sjdohra 'o^.ick ur.-l li^a rl-c^/o n vr-v-y t'hi.i

-, 4
* 

.'i   r'r.c*. blcrn ".i/oro^s wi*-h v^^y ^o.-rsa

irc^ l '..  ? fluv'rl Cnj'

Dr^fio J?-'J?b cr-.i.n fi»cn a section of ccn^ 

cvcrl^in.* Lill in the "orth-centr^l till &ren f t-prt the 

recoil PC. *tlng (I3o=l»G70) r^i'locts the f'ouJnt ̂ c*» oi* v^clirr. 

n-C'-tr-^ipl i'i fie aoction,

Jn a ^- fll r>lt f &bout t-'C-tonhVis of a r-'le runt a of 

tho Int 5 r *«Ttion of Il^cSRnt rtro"»t «  -H Locust bti'^^t, a 

f»31ty to fins sam-y yellow bro.w to yallow fccn 000,30! 1- 

turbete (siurple J".C4?L) had vcntif'pcte ei-f^in--!/ scattered 

u^h it. It ov«rlfey a leudtly brov^n, hard, corrpcsct till 

vces tMck enough to hldo rruny tioulc'.ers on the curfcce



of th« till.

Cn ft terrace of till just northwest of the lent out­ 

crop, « congeliturbate (2637A) eonteins numerous pebbles, 

cobbles, and boulders dre^cd up frcr a r,r*t y to blue con- 

prct till bnnoeHi. Itio l&r.".-r cobM^f «-nrt bc'.ildnra (a fow 

of vf»ilc'"i « re v ^tiftcts) hrvc* : ovf -1 I'.-.pln/- s'«^ foraibly 

since -'ir.l t.cti';i, for V-;,y f.r i»- i ? i: .-i; en co.-':^ll f ->rb. te

tiju i^ t^fi i" r . -. i~.\ n. ».'?1,

r./vuple CJ'C-C/, fi'arr J-cfcarou r.tiV-^. rtst of J - ;(» t*r, 

' ''-«i Mn-Jo^lr'n ".y i. clr.«-n t  ..- 11

: Ern% rit^i t 1'ev; pcVjloa '.sicl ccb*>lrs in 3t-» In tliQ ^

tJiO cojj^«j i'r irb:-.te loo'^fd EOT*,; hat llVo r, Ict.chfid »

r::J f<.1.V-i -Led r*?.l, b- t it crntr-.V^/>,\ mi:>':n-/i;£ j   bt-lo fi.i '2

.*!*

till. :i»o enrtin- cc -~f i icie: *:, °. :" , f r.ll e ,1 '-'a tho | 

r. n Jo or lied '"r.^i*. lly .;ort"><* 18 : ;/ .^ rk (1"»»2), . ?s i 

does nofc h /o "nor*.-,*-!" soft*j"*j Tc-i' th«

[ * i -»* f *> . Vfc T1   * < 1 . tf T *   & /* I f f* I f 1 f\ > O %f"^1

into oclir.n ssi.d t'^r t *-u<1 b. ^n ror^'^d Vjy i.h"

t '    J f * T * ^ .' *5 *^ *^ I IT *Tf/*»."if^ * "X* ^ 1 "* /^ V* wJL%^ .1. * *^ <i   * w/ A V f - » ' .* -f * V* J- ^"- j * fc %

} ?fI'Uoi. s c.i'-1 ' nt s^obiv n, on'? in -vrVilc'.i ^l.c-ro »ra 

' sufficient r.tt'»rlrl *.-cve '.>.o ulll to ollc.* c^p'r^tJon

of till froni tno ^clitn ri^torlrl, ,.-t.a obBervrd in a hole 

duR by htno on tho north ^stov-n aloj 3 of a lilll in Rayniit-t 

ebout cipht-tenthg of a rr«ilo north of the* intersection of
\

Bridge street and Trcspcct Hill Street. H^tre, at



locality 2106, the yellowish pray (5Y 7/2) till at the 

bottom of the hole had a sandy to ailty notrix and rany
\

atone a and we» eaay to breek Into cluznr>a when dry* /> 

aar._-»l® taien above the till apreared to be e typicrl con- 

gelit.urbttc, a rdxture of th* *>oli&n i. ut^rif-1 i Pd the tJll, 

from tibc it £3 irc.tos bolov: V\P FurTtcc o»* uho prxiT-* Tno 

nat^.rirl w^s greyicii c:»«.n;n (l->'/:t //*'')» i ''d co. -.irt.ed of a 

isixturo of coarss *.o v<iry n. o r.v-J ^'t'i r  ./:-<» rllt tr-,3 

cley, O.ily ono vc-nMfcct ves foun:! in" tho rf-tr»r'il Tailch 

rcpror-'inta the rollrn frt-cblcii of Hift roll nr.r* ci .o frcu 

a depV-i of 12 Jnrl.oa V>fjlo^ the au^ftoe of ta~ fri'.und. It
*̂ 

a lij.ht i»rdilioh-brown atii'l that &e*j< -.1 to cw-v.'-ist fc

mostly of fine to I^JH^IPI Sfii'l. " fe;

I l^uro 20 i.llMsLrs- >rs tho trr -.  its or. iVv- V1 *"* CO; re r, 

poorly sorted tl.11 at tlxo bc'c o.- oi1 t'-io hol^>,  '.Ji> c-i>j;h en 

int°n* j<?ie>o str^i of oC^ting r -fJ ?1* tly rr-.. llc.r jri* '.n :
A

size, up to the ^:oll rortofl eoliui L.«to,*irl >.\ >,cvi htd be*?n 

but slir itly r.Ix"d wit'1 ! tho ir.r.tc.-*ir-l fin r-: b ft lv. '-"he 

eolitn rfttoritl la t»?Jco es 

(Table 12).
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Teble lib. Transition from till to oollan send

|.

Sunplc i-edicn *1 ~:3 f-ortlng (So) 
(In mn.) (In icn.) (in mm.)

fclODC

'. 10DA

.150 

.IK)

::i'S

.0£0 

.O'/O

1.55

J- .VO

.100 

.?67

A {;<-'. Xr-f r lc r 'eM«_r. th* '; I'u'i1 '-'' TS u rr ; o one opt 5nto 

Via problem of tlif orl(-.5n »u' conf^llturbfcte la found on the 

ftastMT- c«t  ~.'1.:;o of fio 'V-J'tston ^ur.il^.' rclr, Juafc s- nth of 

tn le« cK. »ti 1 filling nt Betcix iitro^t. / j Cf i^p fopM»alcs

^terifl or ti o k;jti» fcorrrce, srr/1 rr»0 v_ptvol f front Wi« 

n*5.;* Tt,:id, ?llt, i   ! city ol" t'xo IrUo «:c.'-. 4 c-'- t p.nJ the 

uoo ifi . : co F'-K r ilict :i-n'l . -,a v'^t,v?l f^Ti the ^>:-.o 

c? his , cvc'I OLv.'i"lcfo in<3 o ic c,.!:o Uto ir.We plf'n. 

. fi..t of .:ii-; «ooi3 --oM:1 f Vji>y fi'nr : »'" bo i n--lt-j-y of the 

Lii/lo, ti haeM«,n f-n o s. rll stit-,1 ;?lt r-'vet-ls tho

J sf ti i-.;*** s* II; ^utto;i r,icU«'i 
16" yolio,v-brov-.i vO chrstnnt con^f*!! t-i^bnte "1th 

nuM^ro.s V'-ntlfccla, ft-^.es to n lighter color

; *xl. v -t of f-"ll.:n r.rt'i'lrl ; lue unrtc 
,'-tOi'5rl. . -, y l:j v':>?0 Is fs-us, 1C-17 
bolo 1 * 'yif ;avfi=oc; ai.- ,^le .T^ »B Ir f 
inch '^ V^lo'v fcJin onrf'jn. 

18" undiatvu'b' fi yellow *rpjr f :r« aiura s*ui*,
to bo l&cus'rlne; etu pie J5'5/, a-ns ti? con frees 
o'J inc'iea bolov* the aurfoco of »:he t:rou»;{5»

rtxlrum c'opth of tho ventifrcta is tekcn ee tho 

bottom oi* tho con^ellturbtte» tanple «J69C Is from the 

eolian arad. Scr.ple JbDri la tr/cen from th« bottom of



the gradntional cone and consists mostly of at-nd, with 

few granuleaj it elao cent cine numerous pebble e, rostly 

cbout 2 inches or Bzsallor, Including ventiffCtB of L'edhe 

gronite »nd smaller veritlff-cte of 3nl"re prbbro'iicrlte. 

-he Itrv'er pobblea rnd e-ill cobbles c »pm to be concf.n- 

trutf-d r.bout L6 to 2^ ir.chrs t ^lov t*io t-urfico oi' the 

r^mnc!, n v t.r tivo botto.. vi* LI," «  . . / lit irbnLr, '.hr>rc tb^ 

forr. a p??vo-itP:it on ypilt/./ c.ru>r stm's l-olc^, ' rny oi* thf 

ui:d cobbles ' ro »-. ind-cut; scr.e of fhe £n.» T^nts

split, end or.a rn^nltr slr-'o of err<5Etono r found.

con.^elitarbfc'oe is in Isi^a .-f»r,suro derivvl f^c: out- 

sh, for it ie cor'-oppd ci* ?*ofi; :nls r:s\ !fi.**ouB rucks 

fros ror'-h of ! hs. 'r.Rln, !i ^trt-3 of U.o Vf,.*!c;.fe r*'*p£ r 3 of 

fcuo /liO'.le J:T l«jnJ I'or.-.t. 1; Ion.

(.o) 
(in ---.) (In .) (in i %)

«?!39C .^43 ,iJO .105 l.i;9 ,111 

JbSiJ .'rCS ,?>'?5 ,M5 l.M ,lV37 

v-^5A ,tV5 .LUO .' ;& 1.13 .0.3

It coo-as c'lVio'js tix.ri vho C'i/"ili»tlv? ou^vc (i-ifui'f> 

57 end i'ebla 1.^), fr«..-r. :>h9 fiold 1 -sjiectivn, rnd frc i tho 

ebov« tleserip-^ion thtt the l»cuetrSn« sf.rit.ia (ti5?/) bolov/ 

th« congoliturbntc (J59j) ex^e JnCR^c-fclo of furnishing the 

co&rser "sand, pebbloo fcivl cobbles thot fir*e found in the 

upper layers. A nonrby source, urjalojie, wt-s therefore
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aought for the stones* A hole dug to the wee? of the road 

showed e ctony soil and congellturbcte underlain by fluvial 

c finds and grevffla. Theee materials rspy have been washed 

fro."* tn°i ku.ie terrsce by tho lo'/ce bnfore tlw eollnn ^Rnds 

wre deposited or r-.ny be tho outer nd/res of the krne ic -rrce 

itc*ilf. "a<» rrr/1 t.ici **rrvnl finn this troa or fron tha 

.r. e t-r>. tC" ....-iJd . ccount fi/;-» t'.»a p^bM^a » r/1 cobbles In

~':ccio/*s like tT5') pro pu^rllnf;, for the only r:rnr.ir 

by '-iJca t\^ stonps couitJ hr,vo nrrlvod et th*?ir rrec-ufc 

oosition in joll 3 ovc -T.t. Yot A stony grtvol Is not

xtoved "oy eoI1 fl^ctioisj e clayey soil is ro/»e i;o.i- 

t-iv/o ;:it; of i »? toir^ e-incr-pt.l'olo "-o Lhi? pro^^r's. 

.h i-> i-. ,vj \a Vf-i-f llt^l^> J.'-':l of :'.;vr. ::t Oi' th«3 r ore 

+;1J1 'uT tuo hills crto y irTO"':dJzvs lu"l-r.iR, rh» re 

Is t--'/l^ nvi'Jo.'-.ce oi" 'iov-t^int of' tv\«wol off \*-:L ' 3 i ;  ! 

| si liar f«t*turofl«

g Jnfcr:rr-h5(>n fr    ! t'io brcsk^on rnd Hrl'i-*»wp trr* r.'-.r.*- 

J i»en^lfs rlao Jhowa tlirt pebbles, cobbles, cncl b&nl r>ra 

' nlcrr t»n frors stoi/ p.l bo'-'lc8 try kfu-^s or ot'ari' cc- rrr,

sn fert.»<.*"i in'l rovo-1 Cor
t

vr.ry low rile; OR c"t,o -?rn:l plelnR. Just north of

. tiwu ..p in the Vrockbcn ijucdrAnpl^, a

£J feet hljm is cos-vo-i-od of sentJs fc r.d t^fcvols, ).r.a r.ur>:ru\i3 

I ve.'itiibCta in G con^reliturbcte on top, pnJ is eurro.xnd«d by

, .-happed by Chute (1350) KS IF.ice sands, £



ir;

eerlei of holea, dug ot Intcrvcla fron thn bus** of the 

kaiae ireatwtrd, ahotrs th«* following:

Jlole i : o« 1, 55 foet wept of btee of ktnei the 
upr>e:* f4 lnoh<»B la red-brov/n to brown, very stony, 
contains nunorous ventlfccts of rodhm ~r^rlte 
volcenlcsf ot -IS inc'.-.^a a r> inch ". ?uhf *i vrn^i 
vrc8 four^l TtlMi thn cut fiic1 ? ('cm; et -r4 inchns & 

olive, i'ts r.xi^ls;' J ; Co « oi* tirv.t-T :-nL rid 
s, vrVt i \ r ^/ ro*v n^ltlrc t 'iri i:O c«.'^hl-?.

."olo *o. ?, 1LD fc-t «it cf *->.- : ^. .'o cf the 
i..u7"ji*o-i.n v/'.- i {..ir» c':. r , r-tv*»j- U l>y -i* T >i^r"r. 

Touiid to -*/.J IK-'I.-J in e : ;-j!--il co.'''ll- 
etcuc-f- ,'.-o vory i, »:'    rous t?vl r ' o- r > fc-. . "ly 

fbo've -t'fc to -^4 !r I'd rr<i li.rlad'j bro\nn
-,;'j tii-c-.'t rlVi'i- cobbioo rf -13. ^>-'T. -Tcv -S'lC ^-o
-ir4 laches is fi-J fl a :.-ciliii ;!*ii-' ',. ii"'i ( ,'t -\"B re -.- 
'.f&i-d to co.ii-re : «>vlj r*. .It la 7c .1 ,."0 l.'o^.. ? tol-;.^ 
the .n of.-e»; no c-vio-n r.^arc^ « xi !??.'- f JN n , ;lch to 
d-?i'iv3 thf vntifjc-s « PJcI P*. ,=,' 3 in 1. <«.

ilo I.e. s, ?.:.n f^. t    ;t o:* *   -> .-r *; ^: f, 
.^0 ^*-.c-i hoi'* ^Uc' s c~l - n T'   .".*-! -^V'\ 3, 

-3 .   i'o th^n 'j '  " 'j V ,,- : i a '.'..» » r- i 1 r .*.':; f ho 
t cT tho r.r.t-i'lr.l 1 3 >. r.uler :;«-l/ 7 -o:.rly v/»ted 
'ii;", vohf».- f", t ,-  ![ il.-o c r >i~" v.i th c Vt-.-y ."t''' .^.  iJl 

c (V °i' I^ST), -ctly or " -:'V.'J - ._>«<   i.L rt , v xt
/)-. > t v/i/il-CJt,

\hoso obso'rveticr.a L'jor to I rr Ice Is IV.ot : \r l«-.s 

fftil cotbloo, "*lth p .>!»'. </.«s ire o f 'x.Lvu'G of 3t.rJs t nd 

. llts, wovKi A"ro:r t'. ; i^ . .'twl ^f -j »;rJ«^ ?- .T VuluTCC of 

cc/ro ppco^ss not In >:cMon et t'-io p:- cent tt:'*. .ho 

slopo of f  » 3^/"'3 nt i, e b,-ro of ^\o VTM » 5 c Loo l-.-r to

cllC-S i'-i 3;« J." iV<*J ".'"lit 01' T fc t* 1* 1 £.' 1 fl UJ\ 1« ,*» t\« J>t'^." t ftll»rt ! -3

but inovct-ojit i^&y hi-.-/e i.r'-r.^n plrce ur/lei' coiiaifcloiis of J u- 

tenro froat j>ctlo«">»

Till, on the oth,r lu.nrt, hr.s not been i'ovtd by soli- 

fluctlcn.^ i-or instfr.ce, e hole dug on the flet just below 

it till olonc south of to.^est utroet, about 9JO feot wost



t ' 
  t '  

of tna Interaeotlon with Leonard Street , »nowE no till 

over * section of woll-norted medium sand of Itcuatrine
V.

origin.

/notho^ reason to bsllevo there hts b^rn very little 

goliflucticn off till alopos during tho tire of intense 

frsst rc f ion la that tl*" oollfiri nrntlo is V-TV tMc'-: on 

the hllln, ra r.t tho lnt<v.vectii,a oi* l 'cu*.o ' ' nJ » .'c1 ,--»i 

In fcLe sou tho LU torn eocLion of tho <~ut "r*i n;*!'1 . 

ulfi to rhc-.v elt'.j.'-r thf,t : olii'l-iotlcn tOv/-t pltce 

before the eolicn r rntlo .ra l-»ld 'u. .n, or ^Ice t'-rt tlsTo 

wca r.o ji o/c.-rejit '>f till. r.vi«!r»rjt,o ft'cn o it ^r'n <.r~.fs 

;>oints to : ovs.jffnt of st-nd r x n! .'-rt.'."'.-! downrl^: -. > r.r'' Into 

t-li'j 3d Ira iictMi-lal crjtciu*.' rs^Iy .,'l'i xy^n.l c"« f:M.v n.-l 

with b.;riol of venfcifi cl3 ty <-ol^ ; ^  ..' j.^irl.

It so--'. 3 t'-iin t'j:it conv -i.5. V^r* ' te it: R i Ir-.L'jr* f f 

vlintl-b.r.v> a«ru-3 i r. i elite, of t: 4 o v '. ^iyii. ".?'::!;  ."ij-1, 

unJ of th»» ..ft^i'lRl fro:i "O: ? ''«ro upslo^o, Con^^llturbi i. 

is fi? Ih'.-^s:; -viflent-0 cf t-licirl icM'n -.it'.In tn« qu'.> 

r«-n^lrt r,->d Is a foetyro of cr-ncti'n ^n   hr> »»i^<-fclleKorpnt 

«>f b/ie Ir.ts-itliclal histOi»/» £< ? It rh:. jld r'Ivi nc #* c]/t^ 

to the iisi/urv? <^f fch"1 It 1 o» -l»!i:1; 1 clli tp in i.h" f r>/-r.

1 eri'c.; s tho Le:<t <"vi(Iei:ce i.):at coj\.'.elitur-J ticn tc- 

lOiU-3 to the Floistoccne climate, tml not to ths rorlern 

cllitatn, is tin p^erer.ce of ventlfcota in tho frost heevod 

xite veutifects ere out on pll elden, nr.d In

pieces form a crudo p&voi-&nt at or noev th*» bi.so of



the eolian meterial* Itoe fact tnat the ventifects ere 

cut on mtny Bides and then buried beneath the eolian 

debris indicates that intense frost hecvin^ wns £Oinp on 

ftt th*» tino thct they were exit* The ectivlty nps limltod 

to tii'"> u,»ror If,.vor8 of tlie soil, for, fvs v« hr<ve seen, 

fc^.e t>~3"Uly oi1 front rc'cinn to p"ll i>brls xip frc:-. the 

rjobir'ayfi >-o into t-Vj co.v^lit'ii'beto is United wh -fe the

inters ^ by i.odorn etuvlp; *?, v:^8 conflr^d to rx r^lotively 

rh::.\li * upf-^r It-yoi- In ^!i-j aoi''» Coii-v 11 tuj-ut t", *:vl t\e 

v,.-r. ^if. c is contflned in ife, t-re fcui^l to a CfMth of et

riop'-'i ».i front »otion in Itte-^ltcirl tlr'1 '}, 
»

.-. {i v 10 /.recent ti: e, fclie ell"i st«! of tho i"r^u.t» a c;*sa 

Is . 'Id, n:d rt->"'»rn frost cciU-n is li^'t'-d,

i-o;. 3 ulsson&ers rlj-;ht point out *.*.  t. fcvoe tliro-w, 

tho cUurr:in»; cud cc.i^oquc-nt rovr-. ^!*t; of bha «];pci» roils 

by u;n»ootiiv: of tror% is a po 1 : --it fir tor ? rd i.f-y have
*

1 prod iced /: ;ch of ti*e disturbcrce Mint '/<% y-»e tcc'ry, J^ut 

!;he r^oattrl la vory stron^--M;a v i>tlfecta  , .*«» cut 

during the pci'icd of wir.i deposition, t>nd the t i'fr » uet 

have bi.*n riR&r*ly buiTen to r.llo.f the wind to cut venti- 

i'rcta ovwi*yv.h*».r'9 within the cuj-dron^le; hfiico no tre^s 

, -.voro prcsciit et the tine of vontlfr.ct cutting rnd ccn- 

i toriporatTieous ccngolltxu»bntion. ^Oi o of tho rounded atror-jn 

  cobbles rnd psublea even h&ve frost-riven surfticee tiiet
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topography, exoeos tblnnlnp, and bur id by glacial aedi-

jaenta* The ioe shoot continued to isove forward behind

thi« outftr zone, and &a oucco naive outer cones prof;recslve>ly

tind bocejr.e covered tilth debris, a trrn:en'louE 

of Ico-conttct deposits v, re forr'itf, Vho at&£- 

i:&xit ECHO, i Josiir'.a by ctreir. e<ru."»,c r s In the /.y r 'iuri- 

rfn«;lo (Jr<hr>.s l°-'.5) f : :- y IU.VP -x. r»£ -tl u-Mb 5 r.n.es in 

width,  

*aio oi.rlioat ^Ir«lcfl--iv3 1 1 rcu.tm" r 1 n t^; 1 c: u-lrrn^lo 

« .;^t 1:0 ihT hl^)i^,it \«   rt s, s^ch rs r rni.;-' oh '^1, t'.n-l lAo 

torrrcos };ig;h on t'he rldoa of till hlllo. In thn ,Y"i ".on 

r jfe-'rc n^le,  .. Ith no '/.*11 d^rin^d veil- yc Jn U'c'x to .'v :;- 

I'liiO '-V; st.wi rlo ', t.'io n-'i-.' »-O'.R vS. -.-'i r^«:''.r«'- V.   ;  

no rec':.'nl2i.ble i'«>\*i-;i->n to or^ ; -'.o"V -», U"1 * 'V-'' Vtjl. r f^-.11 

of j. o^t ,* ?{' n t-f*s Is v-*-y t<. j.-tc-Mf?,

clu"onolc.jlo 6 i?: .T -. of I'liciri'lvuirl ^ -d ." !«   *;;-" 

ilot)oalts ( -"splGiJst-Icn, ; la''? I) ,re*<~r.ta c.

tontctl.'O tiorrrlfitlon of i>r! r^a -rlc-ln !'"»?!  VBUII^.C"!  t."rd-»

re dlvl<*o«l Into t itv-. 

3 on ' lin

1 -   IMS

i'oi» ftcnervl CO.T ;.TLo' ion only, 

to bus sy, bolr, V^un, Q "twr* 

c-pproxliiftt^ly dctod eg having

history of th" prc»ft. It la c 

formation cf outv/afh depcsltg
\

the do\7runoltin^ of tn ice

.ce on t-'io rtp rill l^s 

d eai^Iy or Ipie In the 

, hov,over, that t^o 

on contlmioaaly during

,

i



The karae delta in the center of the quadrangle, es 

well *  the lake bed* associated with It, la the datum 

for the pi acini chronology. The outwaah plain, which 

ettrte at Guahoe . ond and hts ei r* ooth gradient scuthvrrd, 

cr,ver<s the lj «ce beds *jn.l Is c^ finitely yourr'^r thrn tho 

 >l*a end t.n lake eoclli -»:iti. rlefctlo holro <vi thr 1? vo 

l.;ltui-. ,-;ho\» that soi o ic^ bl^c'ra Ir-nteJ tlurl/i;^ tl.'» 'Tit .re 

period that tho lake \ay in rxiotuncp, Vtrv< -1 clry i.t 

the r&tinr.on brick pits chow t,::i-,t tho lf.'-:<* lj>5!',f~d r. erf 

'.h-.n 103 v.-j.i'a, t,nc ';/.;  vii»lta prc'btbly li -ti-j ior 1 »o 

sr, a lc-nr! 'i of tiro, 11^ Ir.CMOtrlno F**r'lj;t^its cp-^car to 

I. j vonl'* o^tu^cus vitli o'lv^r locysti'ir.e si-rirts «-.».« clta

ou^h a nsirro-.t r.c »fc;-.-so.»t'i str.'-i*:,  . -M.*r.l?f»l ' o 

<!i»r of the qu :rrri-l-». If Ui-j li D si>t-.rii o " ^ni 

t.*3» to noK.-* itr;^nhi;3 r ..nlT t/.-'f* coiit^--, on.t -?o »" with . n 

I to the eeet of Locuat Street hill (no evidence <-o Liie 

' contrary ht.s boen fun. l)^ then tho rcli.Mve » -o of ^

bot'.oon Hush?-* roivi tnd '"cotlraid cr.n bo d

} >. scrios cf out.vt.^d fo:\ c, *-'io hli-h-ssi. if ..'-ic'i Js
I
~ t)x«? un^.if f<*rTifclatr-l cu'i-.f&jh o:>3t of Cue .oe "i-rd, firj.ef.i

r to end in ice-coutrct slopes to t.v* ronth, 'Lo >'.l v ' 

w (ou) ci>da In s ecarp nsar Rrcs^tt Brock *>o t".»e

oset; the noxt luv/er forsc, a kr^e torrfice (I'*:), one1.!? lu 

e 3cc.i*p to tho east «nd southwest, end north of the kt r . 

terreue an outwash pleln (o-^f) also ends in a scp.rpj all
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three acerpe overlook the lake bottom to th» eaet 

BOiithecat. It EC*: a, therefore, thut these three outw&sh 

forr<s cro ell older thua the lake and that they must heve 

been bdilt oul. rn.lnnt 3co ripspes In Mi« IcVre bi;3ln» Those* 

unlfr» kppM^ntly olur r t.!*.r-n th« lr'<p, hnve en i no^eloue 

r cp.it Ion vltn ( *   _  ct lo the farhtie Fend outvrr.'u j^lrln, 

Ur It .Is t,ri;r,'.»ly j. n. r t'lrn Ui* TR';*». Vcth the 

iiC-rtV'^i V^-rJi C"i/..t-^h r.-3cln t-ntl tt*^ '-a, l\r,f) Foiirl ovit'.'ii^h 

plr^n \^cJ r,t i.^^oxl: fi'coly t;io sr .t* pl r-vt:t5on i nd tit 

/ir.;- -^iMioo c;:;^ar to ^j* ociitf. yor. ..odis* T;v»t if the 

1 r .0  *    oaits lVj:<i tin k&*..3 e^lta Jn'^o tho F>fld : cvifitoi* 

r  r >:.-^ of tli» -j^.o c.:t>, c'-iT r.o^thsrt,toru o ».l^i--sh plfJn 

;-/:;.. tii.-j '"'DEhes ; oi I «' ; v.'o"-" 1. .''lain .- » ^; <-'f ."-.-e-jsplty t« of

'e o7.>.'i '.»i'T,J i (,'."1- «. .1 vc'liTu i^li"lm»n jhv.'.i'a 

' ;'i -L eh olair.g fchi.t stt-i*t nrt.r rich oMi-~i» i.c^cL t-ob 

M.rily bs relftt^r*, L^Cf.uso tnn pti*c»--3 which forvi 

' >i«?t o plrins i. r-y ei-i^.3 <a o^ i^i.t c ;t of tl-o -ico »t rny 

pl^'^udp, ra-rg of the B«i*orj*3 wit I ch built tlifl Vcunton 

'i farlur-s ruy :irvo or,--^ ctl fi'.:;i ';-n.no\s within 

iorj tli'* It* nlt'«tvx'.3 v^ould not r»*jco k"rr:i«Ily be t'.s 

-Oiut of uof.-by strcnr-.s that flc«ed In YI lleya 

upon t*;o aapfnC'i of th" /jleci* f rnd tL«t v/onld rlow off 

t>io ^icGior1 at a iljffei't»r,t altitude, Thftmfoi**, 5n the 

of sorsse dii'ccu cuunocticn b.*tiYaen these
\

, the lu'to sedinenta pr<» used cs e datum*
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various outwash nlains may be devised* ftfaen the Taunton 

outweah plain wa» belno: formed, a KB*e of ioe lay in the 

valley to the east* perhaps extending alone the Taunton 

Biver valley to the eastern boundary of the Bridgewater 

quandrangle* This Ioe block melted first from the area 

in Taunton and Rnynharaf creating a depression in which a 

lake was formed. The kame delta and the lake beds rare 

laid down at this time, in part over and around lingering 

remnants of ioe in the lake bottom* After the lake drained, 

for reasons which are not apparent tod ay 9 the malt water 

which was discharging from the ice into this drainage area 

flowed over the lake bottom plains from the area around 

Prattvllle, Dead Swamp, and Titiout Swamp,

In the meantime, before the ice Basses disappeared 

from the valley of the Teunton River on the eastern margin 

of the quadrangle, the ^differentiated outwash along Pine 

Street hill and the kame terrace to the east of it were 

formed* 2&e outwash plain in the vicinity of Scotland 

was built at the time of formation of the Oushee Pond 

plain, while ioe still occupied the Titicut Swamp area 

and the area around ftorth Mlddleboro and eastward in the 

Bridgewater quadrangle* The meltwater flowed off over the 

ice to aosae unknown outlet Just as it had when the two 

earlier out wash bodies were formed* The lake basin could 

only have come into existence later, when the series of 

deltas and lacustrine deposits which cover much of the
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central part of fch* Bridgewater quadrangle were deposited* 

A major problem is how this lake was maintained et levels 

approximating 75 feet or ao above sea level, when the area 

around Taunton had drained and had outwash covering the 

lake deposits at altitudes down to 20 feet above sea level* 

A possibility exists that ice remnants lingered in -the 

narrow part of the valley between Houte 44 and Beech Street* 

However, this hypothesis aeons generally much less probable 

than the explanation presented earlier* Additional infor­ 

mation might easily change the picture as it is presented 

here*

Prospect Hill must have been one of the earliest out* 

wash features in the area and apparently was formed by 

streams which poured into a hole in the ice and deposited 

their load* The kame is not deltaic, although in part 

the deposits are lacustrine* The relief of this kame, 

at least 160 feet* is a minimum indication of the height 

at which superglacl&l streams carried debris above the 

baa* of the glacier* and is also an Indication of the 

minimum thickness of the ice in this area when outwash 

deposition was being carried on euperglacially*

One of the lant episodes in the sedimentary history 

of the quadrangle war. the formation or a lake whose de­ 

posits cover some of the lowland of the northern part of 

the area* All the'area covered by the Hockomock Swamp is 

floored by lake deposits, however, for borings show



that In placet the bottom is till, and in other places 

eoarse sand, and gravel*

Deposition of the eoilan mantle and the concurrent 

intense frost action which nixed the wind deposit8 with 

the underlying glacial materials were the last events in 

the lute-glacial history* The mantle of wind-borne sand 

end silt and the ubiquitous occurrence of ventifacts imply 

the absence of vegetation in sufficient quantity to re­ 

strict eolian activity* The large areas of sand plain, 

lake bottom, and ground moraine must have been sources 

for the eolian material, and because all of the quad­ 

rangle is covered by an eolian mantle, the source of 

Material must have kept shifting to the north and north­ 

west as new outwash features were formed and new areas 

of ground moraine laid bare by the disappearance of the 

ioe. The original sources of wind blown sand and duet 

were in turn covered by wind deposita.

POSTGLACIAL H1STOKY

v
Vegetation ouat have appeared shortly after the

disappearance of the ice from southeastern Kaasacftusetts* 

At present no one knows whan vegetation followed the re­ 

treating glacier, but there must have been a lag during

which the eolian mantle and its crop of ventifacts were 
produced* $hen the first vegetation did appear it wee

probably in the form of tundra and bog vegetation»
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(peevey, 1961)  In low boggy areas, or whara lakaa atill 

occupied dapraaslona in the surface, the awawpy vegetation 

feagon to push in and fill the lakaa and level off the low

*re<»B* In plsces f aerial photographs show that tha final 

filling of some lakes took plaoa auoh a short time ago 

that tha form of tha lake ia still visible* In other caaaa, 

0ueh as at trushee Pond, vegetation ia still growing in 

from the adgaa of tha pond*

The Taunton Hivar tmd tha numerous smaller streams 

of tha quadrangle came into being on the glacial deposits

 s streams which ware either glacial or non-glacial in 

origin* For Instance, the valley of Forge River is out 

into tha Gushee Pond outwaeh plain and underlying lake 

bads as a wide, flat bottomed valley which seems too 

large for the stream occupying it today* Forge River 

nay have a tar tad aa * glacial atraaa originating in tha 

Tit leu t Swamp area from a lake held in on the south by 

the out wash gravel a* Sne water escaping through the lake 

put let would be relatively clear and not carrying the 

heavy load characteristic of glacial streams* Such a 

stream would be able to carve a large channel to accosio* 

data the glacial flow, and when the glacial lake disap­ 

peared, or when the ice left the area, the stream would 

dirainieh in volume and occupy a smaller channel on the 

floor of the gldoial valley.

A similar glacial origin is postulated for Dam Lot
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Brook, which ia alao an underJTit stream* In thia case 

however, the atreara originates at aonm distance south of 

Titicut Swamp* and ita source waa probably oopioua ground 

water flow through the aand* and gravela from tha glacial 

lake on the north*

The Taunt on River flows through the area on the aanda 

and ailta of the old glacial lake floor* It ia superim­ 

posed on bedrock at one point* Streazn «roe Ion heo carved 

out a large meandering valley, leaving extensive lowland 

fl&ta veneered with gravel, sand. Hilt, and clay (alluvium)* 

At tneny pleoea it la impossible to differentiate glacial 

material from modern alluvial material*

A eaaple of alluvial aand waa taken from the inside 

of a meander on the Taunton River* Th« sample waa taken 

from 50 inches below tha surface, and consisted of a clean, 

well-sorted (So21*55) fine aand (median *129 nm*)« with 

subordinate very fine aand* It was a light brown color 

all the way to the base, waa slightly coherent, and con* 

tained no organic natter*
V

Terraces on all the email creeks, and on the Taunton 

River Itself, bear no relation to the aice of the stream 

or to aifflilar terr&cea on neighboring streams. The terrace 

topa are the original glacial landscape, and in cases 

where this waa a flat plain the terracea have flat sur­ 

faces. If the ̂ glacial plaina have varying elevations, 

then the height of the terrace above the stream alao
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varies 

Downcutting of the at re roe may have taken place during 

a period of lower aea level* Although the land was de- 

pressed by the weight of the ice, there probably wee not 

jauch depression near the margin of the ice sheet* tftum 

aea level began to rise again and reach Into the upter 

part of Hsrragansett Bay the base level of the Teunton 

Elver and all its tributaries rose too* The meanders 

probably started when the stream gradient decreased and 

aggradation began*

RCOHOMIC FBATQR3S

The mineral resources of the Taunton quadrangle con­ 

sist of sand, gravel, varved clay, loam* and peat* Coal 

has been discovered, but never mined coiomercially*

Sand and gravel

The sources of sand and gravel are shown on the geol* 

ogle »ap as various forms of outwash deposits, such as ice* 

channel fillings, kamea and karea fields, kaxne terraces, 

kame plains* outwash* and undlfferentlated outwash* Each 

one of these deposits has characteristics which enable 

geologists to predict, in general, the occurrence of 

gravels, sands, or finer materials*

Ice-channel fillings are generally good sources of 

Bourse sand and gravel* Pebble gravel with sand is common,
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and boulder* are not at all unusual* In places till may 

appear either aa a coating or a lens within the ice-channel

rilling* I£any of the Ice-ch&nnel fillings in the qued*
\

rangle have been or are being exploited aa a source of 

gravel*

Kame plains, kames, and keme fields, however, show a 

great range in their composition* which is expected be­ 

cause they originated under a great variety of conditions* 

It is impossible to predict the composition of these out* 

wash features with any degree of assurance, except to say 

that they are generally composed of sand and gravel*

the kame terraces in the southeast section of the 

Taunton quadrangle are generally poorly sorted and contain 

coarse material* Kama terraces in the other parts of the 

quadrangle are more like outwanh plains, and the materials 

are the same as those found in outwash plains* grading 

from coarse materials near the head of the outwash to fine 

sand and gravel at the lower end*
V

The two kase deltas in the quadrangle are similar 

to other glacial deltas, and once the feature has been 

identified, it is easy to predict the material* Generally, 

the deltas consist of 5 feet to 15 feet of medium cobble 

gravels to very coarse sandy topeet beds that are under* 

lain by finer beds of sand and gravel* Many of the kames
V

and kame plains come under this general classification 

because they were formed as deltas, but now have collapsed
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surf ace a, and in the case of kawe plains show evidence 

that th*y were not built out into open water, but into 

holes in the ice.

Verved clay and laminated sand and silt have been 

worked for brick clay in several parts of the area* ' 

Stiles and Hart pit Just north of Weir Village, is in 

varved clay overlain by about 5 to 8 feet of sand and 

gravel (Figure 58 )  Another clay pit, in which the 

material is mostly laminated silt and clay, is located 

north of Middleboro Road along the Taunton River* Clay 

suitable for briekmaking is present in many of the 

lacustrine areas in tho southern part of the quadrangle 

but is not generally utilized*
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Figure 38  Cro»8-bedded «and and fine gravel 
over Tarred clay, stiles and Hart brick pit. 
Heir Village.
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SUMMARY

About 2m)of the Taunton quadrangle ia covered by
»,

ground moraine* The till that oompriaea the ground mor­ 

aine is best studied by a combination of field and labora­ 

tory work. Field study consisted of mapping the distribu-
  

tion of the till and recording its color, texture, &nd

other physical properties* Laboratory studies consisted 

mainly of mechanical analyses of till samples, plotting 

of cumulative curves, and calculation of statistical 

measures derived from the curves* The quantitative data 

indicate that the Taunton till has a wide range in tex­ 

ture; sorting ranges from 2*24 to 7*66, and the median 

grain sice ranges fron/%070 to£i»080 ism* In general the 

till samples are moderately we11-sorted, with half of the 

samples plotted falling between So 5*0 and So 4*0* Ko 

till resembling the "old" till of the Boston area is 

found In the Taunton quadrangle* The color of the till 

isv generally gray to yellowish gray, with pale yellowish 

brown and light bluish gray to most common colors*

Observation of processes on a modern glacier gives 

some clues to the formation of till from debris carried 

in the ice* Till on the surface of an lee sheet frequently

ch&ngos position during the summer months, because melting
\

of the ice produces large quantities of xneltwatftr, fcelt- 

ing releases the fragments of rock flour end stones from 

the ic© and weuhes them downhill, whore th*y tr« mixed



with other debris and perhaps with fluvial or lacustrine 

material. Xhua th« character of the till changes during 

1 number of cycle a of wanning on the surface of the glacier   

Hie auparglaci&l till finally produced may be either clayey 

or a&ady in texture end may appear to be either "subglacial" 

or "superglacial* according to criteria used by other 

geologists.

It la impossible to prove whether the ground moraine 

of the Taunt on quadrangle is either superglacial or cub- 

glacial* but in view of the »«p pattern and characteristics 

of the till, it seems that moat of the ground moraine Is 

probably subglecial. The aandetone of the Rhode lalend 

formation, from which the till ie derived, accounts for 

the aandy texture and lack of compaction in the ground 

moraine,

Mowtill ia a coined word uaed here for the first 

tine. Till naanea found in anomalous strutigraphic posi* 

.tions near the borders of outwaah features, shown on other 

evidence to be of ice-contact origin, auch as ktunes, ice* 

channel fillings, kame terraces, and kame plains, are 

flat-lying, lens shaped bodies of greatly varying thiok- 

nesa with a general maximum aiee of about 100 to 200 yards 

diaraeter* The till overlies sand and PT**vel that ia 

obviously atrctamlaid and generally undisturbed; the till 

»ay be either on top of th« outwcsh or interbedded with 

it. Tneso tills, however, differ in no wrr in physical



description, color, or grain alee from th<° till mapped 

as ground moraine. It is obvious from the atratlgraphic
«- 

position that the till must be different from the till 

of the ground moraine. The till masses are thought to 

originate on the surface of the glacier aa water aoeked 

till that flows down ice elopes and onto the neighboring 

fluvial flats for several hundred yards f where the mudflow 

comes to rest and dries out; this is flowtlll.

Till of auperglacial origin, the flowtlll, and till 

of subglaclal origin, the ground moraine, show essentially 

the same characterlatica as the "new" till of previous 

workers* The conclusion is that the Taunt on tills may 

have similar characteristica and different origins, or 

different character!atica and a similar origin*

Numerous outwash deposita In the area show evidence 

of having been laid down in contact with Ice. The general 

arrangement of the outwash features suggests stagnation of 

blocks of ice in various low areas In the topography and 

the formation of outwash features, Including lake beds, 

around and over ice*

Information from the £alaspina Glacier suggests a 

method by which kaine plains or similar features may be 

formed* The formation of auperglacial outwash plains 

surrounded by sloping Ice walls is commonplace, and it 

Is probable thet> a similar situation may have arisen many 

times in Jiaaaachuaetta* Vthen the ice walls melt away.
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the stratified drift features remain atanding as isolated 

outw&sh masses above the surrounding terrain*

A nearly oontinuoua mantle of eolian sand covers 

most of the quadrangle to a depth of fro® 2 to 5 feet. 

Ventlfacts* chiefly of Dedham granite and volcanic rocks, 

are scattered profusely through the eolian sand* Intense 

frost action must have gone on when the ventifacts were 

being foraed, because they are cut on all sides and are 

scattered through the eolian mantle from top to bottom*

'i'he uppermost stratigraphic horizon in the area, the 

congeliturbate* is a mixture of oolian aand and the under* 

lying stratified or unatratlfied drift* the eolian sand 

must have been deposited as a clean well-sorted material, 

but either during deposition or at some later time was 

nixed with the underlying glacial material by intense 

frost action* Although quantitative data show similar 

characteristics for the till and the congellturbate,a 

difference can be seen in the field* Ventifacta churned 

into the congeliturbate help to identify it*

Study of some sections of oongeliturbate over un­ 

disturbed glacial lake or fine fluvial deposits reveals 

that in xaany sections the conge liturbate contains pebbles, 

cobbles, and boulders that could not possibly have been 

derived from the clean well-sorted aends directly beneath 

them* Theee v sections are invariably found within a few 

hundred feet of gravelly outwaeh features standing about
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20 feat or iaore above the surrounding low cress. The 

only conclusion possible from the present evidence Is 

thfit the pebbles, cobbles, and boulders have migrated 

down slopes that are too low to permit ness movement 

under the present clinicte, and therefore aovement took 

place during the intense frost climate associated with

time*

detailed study of the glacial deposits of the 

Taunton quadrangle 9 especially of the congellturbata t 

gives a background for a study of the geologic antiquity 

of the X'iticttt site*
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