
GLACLAL م 4AD AكS0CLATED EF TTRESه IN
T٤ SHEAF. UPPER AND MDLE DO3 8ASI.7S,

SO٧٠٦١٢-w٢٤ST YORSHIRE
8 ا

H4ES4٩ AEOنا EL.EN12, 6٢. A8٠, #8.0 .

INTRODUCTION

In tb= BritisA Isاes, and in the countries of Dorthsestern Europ
there are maay l0. recognisd wirly Aad iTregularly .d strburedن supr­
fcil depoits of c!y and sand. The ay in thickaess from a few  ما
soae hurdred of fce , ا and contain stones and pbblcs foreign to the
[oc;:iivs in s h vFن Lhey occur E±rlier gج o!ogi529 b4lieved that the
dzpasils ia gusticm {which rest upon rcا s of all ags) h bcnم laid
don during a 7±: dtlug by wht w A cت ''led لة waves of 1ranslation."
Th ٢٤ra ' زuهhv ن'' s amc م ن into . uعت Gradually, as mlore Hcar=
Know'n aا ut ice and i ,work ٤ا grologists a mD3١ل wTtEout c eptionع
bgan "a "diiuviumحهu reaم '.drift'' تد Ho%Rever, they Frcpcsed
conficting sggesLiors On tbc orign of th: :ift. Twa s hoolsع of tEaught
coul b distingانisted, one botdirg thع :،٤ w ١ht tie drirt is chu-  ,:!؟ عز
not wholly. due te land ict, (Dakyns 1.2 and CoodcNid, 1$$4, d لة
th٤ othr that r ore لا ص imnporTant pr٢ of dcpusitiur 3as plyd by
marine ice in the fomm of iceberg3 arn! cخت t ic? acTi:.- ،.'i! nd ن ء::· ة!
1١٦3 prt!y subm±rEEd TRiddemar. 1863 - !372٤

TH:gh tE! Ice Age i% th± H st ذ ٤:eat 3pisade ١::'٧:٤٠٤ ين :a  ا
cvolution of tbs Bnrish ls!es, ard ١n tcrT.s of gtclogrca! ١irrc tNل٠ F:ذع€
only {ately. geologi:u hre fauadcxtraardirary difreutts ١١ consT: tiry ا
th; exrT 4quenes of evcnrs dunng and iNce the Time in ن: ire-s!eets
overwbclaed th Grcatr part of the Brirish Isles. W'!s {195 P 108}
refsrred t٥ thexc difculties hy say'irg..

··TLouج h for maDy :ans, l made the sludy of tEe MrdInds in
the Clari a priGdل my main objtcL of researeh, I fel ١Hat tbe
prS٤٢t ctpter is mas1 drfientlt :٥ wrr:c
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Tعوي feitis eدل ptly th rsult H أب1 e ج epkexiy t  Hع
subct {٥ t pcenred in a few patEs !a t M tureه عتlp Enعb iع o  جو
o uي ,u ioكt عrع ت of مد th ered الrAع and icoplte e لتالقت t لن  Hع

,ie م iجالم له± rعنه lتق ed tHBتد wr، (45و I)ع ooldridg'٣.acع idجvلماحه ي 
part d stroydع tb witDe ع ج of carier prios or burd it.

A opinionم stcod ia the earIy 2tb Century، !os ص gr0logI45
le rdه oا t b viwع th t b glaciatioaع wذ inuerTpred by al leAst or
iDtAmglsisl ,pb ء during which tb ni ofعتهi ت y حم psieular latitعu 
bcتe ,wamm قة and prhap wammer tصقh it is now. WHile otke1s in
Britقنn {@eiki1894ع, , and W.B. Wrigbt, 1937, in A2=عه ca.F. Wrigbt.
91٢ and Antevs, 198) and io @erany (Rerck end Brrckner, 19),

ephs, with aعiتد Be inLrglat ma, three, four or ewح٥ thعتمك 
carrespading wumtr of glaiation aay b rcagniد i٥ tعh gدا iله 
EquenR.

In opp5:tan to th=se wi=ws a sm i:4r د aumb±r o glacialists urعg d
tht there was no proof of even a sia3±le a53Fu u i=±rruptionع of tH5
glعu ialcorditieد s from whe teginniDg to h± d ج of t b P'±isieع n prIodع
THy clAimed t H rح the evi d nceع indicated only one rea4 ج glaciation,
during whicA t±=re were wi of تd oilatiع tb± marج -, &? th ieheet
1a dierent plد s, due probably to more or less le=! cirrumstamCs­
TنH s moroglac:al approaeh was initially s-جprued b, Lanphgh {195
P 311). Carr:thr;{I947 and 1943), R3:striek ج33 i::51 P. ١h reviwd
th5 approaن-h Ia studying 1h± gl a iع ogy: لد ت±ج ef nort.5-±as٤ern England.

Acordi:; to tعh orthodur wies, b4ه' ±'Er. tb5 Pisi13w2re Glacial
"rio cmbrad a mumb±r of c:imatic 93:iatiDns, ftaa cstd ''glacialر 

10 war "inte?-5!a.:a]". In ths glaci ±k 3 ،des±: ج gr;٤- i5-she±1s g٢٩
in th mount: oi ق tH? Briish !skes. d- ة :3 SAndra':=. a- spread ل siن r
i:o t . كh lowlarع B.nd r'±ir !imirs.3 -::4 ٤٤٢r3-Al:- ٤! 5٤:٥as ٦٧nrن 
conditiaa gr:. ,tzd ل a- $arly floU; ٥l٦١٤٢ ج2 sn:- a١٢٥c ٩d'٤arr ت

y5. TH3 deposits so!!ج va٤:ard sand d0.03:٥ {ذf grareat 'olumsج 
forued are cai ±cTiv±ly :rmed ·glacH:غ ri:t'. T h r3;:4Nsح from whicH
٤h ic travelled Dd th± revtionsit ت tcai : reach 8 n±: ع pl3c caN  bن
d temuinedع by :raciag the 'crraIic bleks nd ق "boi::±rs'' bark t tbe
out-٢٥ps from whieh th±y w'ere derivc

Lام rrgla- !« لا episors oF milder clIma:± are heId :& hav iner±aed ج
bTwcen the glaaaliaas, They caused ths m lting ج w3; aF the ie- ,H ctsع
completely 0٤٢5 part. and ard reنc rD:d ty 74lt±y- t ج7 واج.: h tح cntذi

13



tr tbعلمظيا iigة re otherwiseع araipAe [aihbtم 
٣heb h y ٣م معل ben reFemcd to rultag &و fraبr tbم» q
tb .pi لهمع ء

hO iفت s اb Limعd tع of ic eدعdvaه wre forued pnglحiلa fetLصe3,
iuاع uلing iNuioa تص matcriدl, drIn, coombe-efme4, [aRخliوed {Aboa
eأ - Eain, 1952 I964 and I944D), carbr, gulls, iعe .eedgn3, et¢. Afer
t {h witbrawaع f glعiع r ic, and wheD Ibe ui!عd r cLirعA peveiled the
short record oT Pstglacلة te is fond ia pa-gy, rimt tepiاs ad

and .ق arbological rmaiDك coYe saDds, cawe earthه, lwiuلم 

Clug to tعb عs Entinrفs of t aAr inوh tعdع t H amcaج draired by tbe
SHsaf، Lppr and Middle Don, ewi d ncع froT a largr djeentه ara  فحط
to b iا iعs d n ز aa attemp! to develop a ntative عا chronology of the
Pleistcaعr glعد ial :ents. THi arca sطح sه iU bundaries a hir joining
Buton, Bradford, Hull, LiNcoln, aRd Newark-upor-Trent (Figur 1).
Thus ٤tAtA ravered ؟ from west tO ,ast ة aعross this Area ar t ­H Carboaع
feroوu LimestoDe, Millsاon Grit, C alم Measures a dع Rerian systss،
Earh outerop givvs a uAIgue land sure oDenng varying corditieas for
t b preEraIionع f glacial evidErc.

Dم iFt s tsنd pع havE bccD drocer dع from nyصف parus of H abveع1
selccted arez, but tعb Sbeaf, UJpr dd DonعلMi صه Dasia3, aحe suصpri.

rcribrd this area as''anم40)4ح, s fram drif. Daltan ingly ج1953) frق 
oaعis siagvlarly bare fه anthing glacia." CoR%4عu Ty, ionمقd scuت of
th٤ dnif? caa و b corducued undcr Io headiلاgn , frtly ١٥ ths adز acent
area vhich bars rcasonدble Evidenee of forer gla16i¢. -d nd عocن ,y ا
1n th± arca wndcr coTsidsralioa from which frm e٦ d:::3 15 Lack:ng,

A- DISIRIBUTIO3 OF GLAC!AL DEPOSTS 17 THE

ADIACENT REGTONS

ThE following aعount 1s a suamary of soa± of' tE٤ recoreU
gعما ia nd ا ة asر iaLEd fealures observed by other werkers، I1 is coDven­
ient u dixauGs tجH ghacial d positsع qcurringin cachindisud:3l river basin

A chrona!ogicalع d area, and it is pxsibf to fomuatجا le±ع sت nithin thص 
S4ع ueNe which mnay thru light an Rlsistceene bisory shich iD Hrn,
faeilitates tbe urعd rsr nding ذ of the evotutidn of tte surface Ird drainage.
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1. Te L werم Trent Bari :
This i d sعD luع A reat ع dral of th western part of Lironhire for

tعH lower TTe: n sمd seع nrthward from hewark-wpon-Trent u>4il i
cTters tbe luRter. lt receives aost of its tributaries on 1h left h3=d,
nذmلاء y t H Riv4rsع Roulter, Idle and Torns. Th Iower Trent D..i?
coaain driTt r!red to Older" ية Drif;"، (Jukes-Browd, 1&82 . .م9
SwiaNerton atd Knt, 1949). Straw (1958 and }963) has raed 1tat I
Older Drift aleays pics ته the iaterf::ial <rests and sطح Eeen 9tb:tc:ad
t٥ crteasiE diذscTion, whiisr the Newer Drift isto te found oply ،5
tعb nortbcrn €3t-emity of .L Dcdln-shireث (Figure 1).

:hT mujoج eRpo5ures fglecialه posits ج are fourd on t b interNTuteع
of uppr Tore± 2rd Idle, ArouRd Tickhil1,Bawtry, .Hawortb and Ma!tby
aمd east of G .borough ذ.تد The uaximum beighr of thcxr clAys woutd
appear tob 2%5ut 225 {eet, but most are much lower, aEout C-1٤0 ؟
{eet 0.D

2. Il:٤L+٤٢ .% Basin :
U n!ikeت :': ppcr نا ard Mtidd!e Doa, 1h> Lowcr Dor E:s15 shen  د

evidsrcc f gi:- ،in م Bouild:r-clay 3=d emrativs، or ذ oI L ie ذ LitriEt
origir have bee. recored. THe Dain eNRosures are t h seم fovnd ١n ٠r1
rouru Doncas:±r District. (Figute,  م14

T٥ th± =::A-%est of Donد teT B لذ ,by ل bouder-clsy wحد tirst
d sibedع by E-5:Erf:!d (1883 P. 212) a5 a tough dark blue elsy. park:±d
with boulders :5 to a haLfa-toa i weiaht. Corbeti and Ferdall, (f896
P. 372), ootcd :±a i٥ tHe.unstratifed Eaulder-ctay of Buiby erraTics reة

Asrally weIl ::-iated and cemposed of agNsian LimEstcr:، Calج٠± 
Measute Sands:5nes. lro:stDne, Cber٢, M;1lstone Crt. Carha:ftteyء 
,L restoneن l District ينغد Ard±stes, and Red Grerite. TE5ر dcF4رج w2و 
rc-Kamined i3::- by Cuخ tr I1905), HewJrtH (150٤. P i٤0. K:..: d.: ؟4 د
wroot, (192 P ,( د80 Harer (H928 P ard ز3! aorc rec:n!y b, D:!:ند 
(1953) ard L1954{ع=.: )

To th scuh af Roiberham, Green (1878 P. 776y descritcd :g laetئ  ا
deposits and erraties and Culpin ard Crare {1906 P، 325) reporte
nجu erews Lجاq District and Cذrborferous rtaLies scatcred o٥ the
surfa±e of the 5±lds Near Cuswortb Rark on the Dorth side oF ١he Dn.

I٥ view of h pateDyع1 character of tbese dnifts. ardtHir positron5
ay brcadly1 صCfoo1 contour, itع y abo'e thل iDد her ground. mنط£ 

statcd tHr 1h fi ع حث d p1rsع within tEe lower LCn Basin are dlucr Drif4.
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corrrsponding t5 tMe Penultieate Glaciation of .(Z uner{L959ع Hosever,
other patchss of baلu der-lay, 3 mikes oT Hcaswortb on th± west y± لثة4
siعd ofth River Went, were mappcd by Lewis (I954) a reRneTtsم of tج 
Kcwer Drifi oft .h LastGlaciaIionع

·3٠ TKs Dearn Dastn : ،

The D2arn Basin, as a whole 1s poor in drifts but ert مsuff م
numbsr of patches of btR boulderدclay and glacia! ravEl غ Have sur7;1d
dcnudalion t4 sbow that at one tim- most if no1 al tbe Arta wa6 co,±d
by ics. To the est oT Barosley at Eastfeld, MiteHeI1 (1947 P. 151)
noteD that tb5re are ocasional bouldcrs of Lakc D:srict reks 2-d
4ranspomucd blcks of lo-al grits sucb a thos; at WEarqeFif;ي W73od
above 1he Don.

In a triangular Area iumsdiateHy 4p tb nortb ٥f Barley ir rb>
uppcr D:arp Basin, bunded by Royston in tlc north, Carlron is thح 
c٢t anD Staincross in tb5 w3t, paTcbes of boulder-clay' ard err iss: ة
iacluiag Shap Grصa its HA:e been dsscribed by many geol;:sLs، <±b
as Green {1878), Carer (I905) end Hamer 1928). (Figvre, 1.

 د»

4. TH٤ Ronker Basا :
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'fb= mat imporaDt depo5tt wiEhin thc Rother Bas15' 1s' H3٤
?gH:€a 5% thج a hil, <ourh of th= wiliag: of B؟ th= crst oج cup;1ه 

2070.o٥: contour. It consists of soas 35 fect o? 42ry '4r: ٤ نث -d. g-;٧٤l
a-d touldsrs, tbc fiNzr sands haviag lamina? of fre ce31.d.tnitus. G:٤cn
{1887 P 59), elassed tbesE gravels as ''DriFt'' and nated wa! ts f« d- ن
igaeas rccks in the red loauy and clayey d±posit wEich orhies thc
gravels and saads on tHs routh sid= ard suggsts tHe former PreSeNce of
a sup:rinpsd bouldNlAy, hich ؟ be rlated to The red b!d±rد !ay
at Kiveton, oaly A short distance to the east.

The Exposure ha4 beD rcently re-xamiaed by SEai {195- P,
s Tay possiHly be rverك wbo concHudcd tbat th± sand and grav13 )ر

d=posiLs. He claimed tbat te fElseb:dding wa duc to th± ssirgag
of tb river (probably braidsd) acToss its foor: 1rat tbe errarics embc dded
in th= sand and grawsls might bave b±en carried lo 1he B±ightoa Area
by th= casterA uibutaries of tbe Rother from tbe buldersclAy depsits
ou th3 €aserD watershcd: that the red 1oamy materia caN bs erplained
a3 fn=r grad= materials dsposited und±r cold condutions and pssibly
in frozen-٥v٤٤ poo!s. ConseguAntly, bs cleimzd that rhss± dep5its
may, tHsrforc b rivar dpتa its d velopdع undcr p±riglacial coodirions.
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5. HT Wyeه Bari -

Tbugb glaعi d poitsع لة withia whe Wye Bain are not widly
y found aroundل y are mainع d tbey are of grca! siguifrarcr. Thع istribLة 

Bعka ell and BuxtoR at H ighIsع of 80 And 12 feevO.D. respediwely,
nerally compoed of Reak DisLict mAtcrals. .ln viee ofع nd are Gد 

tعh ir lcanion on higb grourd, and tعh ir patchy relict cHaracter, they
re blieved to corresppnd with 1he ''Older Drift" of tbe Ante-Renultima4eة 
af euarة {Table 1)

HowTver, Straw and L wisع (1962 P، 78) h eع claiaed tHat 1he
by havingل s Older Drift, probaد clastdع around Bakewel1 may bو rftه 

ten eAplarzd during t H Penulimateع Claciation, 1or the fact tbat till asا
beeD preجg ved fairly extensiYely arourd Bak:جwell suggtsts its empla­
cement ia 1ater rethsr tنط n zrlier OldEr Drift tiLEs. The degrte of
disعو ction of tE drft is no مولد greater t n ها thar whieh accts thc
Ctalky bulderclays ٥f PeEultiaate ag4 in pars of Lncolashite,
NortharptoRshire and Rutland.

٤ Ih٤Uppr Derwen Basin :

L u ikeل tHe Wyc, the uppr Dcrcnt des no4 pssess posirie
evidnce of glaciation, However, errauics we found, bere and there,
t٥ re7e parls لد of thc stary of eariicr قد ,aciarion! ع whch probaly cores­
poTds witA Zeuntr's Ante-Penwtimate .aciation! ت 'TعH se rTatIes were
noted acd recordcd in diferent plaGs by Jowet and Cbarleswortb
{1929), Gibsoa (i913 P. 102) Wedd (1913) aد d Harer (1938}, and 1heir
6iRes a dع lcca4ion are indicatcd in Figre I.

٦7 THe Ate-Calder Bari :

Th٤ drift its ذd poع 1n Aite-alعd r VAlleys are wide spread and of
diverx charactcr, but nay b relerred. on the bsis oF physica! featuresة 

ard dispasition n relalion to IopograpAy, to two main .rcps ع the
.posIton ofwHich appars {o have brDwparalcd by along 1ime intErvalعه 

THe #rs1 group, t b carlierع drifis, incluعd s pathcs of boulعd rclay aad
٢a٧٤l whieh lte oB hill tops rArougbaut the grcaler p3r1 of t .b areaع The

.ley bcttomsل pits in 1he weع s riwer dع cond group, the later drifts includمع 
s1rand-line ravels ع longه wعh wes1 side of the Vale ,Yark إ andthe bcdded
sصa ds. sز h and {ت clays whieh cowr mueh of 1he vale af York below th
lcwl of abouR 25 fee1, 0.D.
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Rعنac the Cldr Lif muIr ف ن on high n وmع r ,ه د no4 on tb
siعd s qrin botto عا k mAirعt له vة lcys, i is inemred th n ثف م inعt r

,uon.FurwbeTنpع ir dع ey.utiag followed thال nd waد oنئم٥ rudله عه 
bec ,d psitsع سه لدلع frsعh r in aprarene tbقn tH Older Drft,

rval layع main walleys, it is infemed tbat this intع btu} of tHع ie in thلا 
btwsa t B t٣oع priod of .iation لعaع Such an interلة is recogisd
in vbe stعh ro pars of Emland sucsedlng ما tعh 'Greal Easعt Tn S1 " gaع
or the Reaلu tهi ate ,a cetionتG lت of the OldEr Dift, nd prcding t  Hع
Newer Drits of tعE LرAا Gعaا iaLion. t لا is cدlled tعh "تG reat IntErglaeial"
by Will. (t938: P. ,( ت22 tعH 'Ipwichian Interglaعlهl"" by West, (I9لا ),
and iو cesiterd to b ofعن Rix-waro ea byع TeuعN r, {1937,P. 139 d مم
1955).

8- DLSTRIBUTTON OF GLACLAL DEPOSIS mN THE

SHEAF, UPER AND MIDDLE DON BASINS

Tuنe Area un onsidErAtion عل ت is wel!-diعss ced by ٢er erostoN,
but to wha1 cxten4 glacial condirions have afEcEd tbe cys' ؟2 is diffcult
to .A Ssك Tعb cFecr. to٥, of recnt erxion and fviل cnditio n i5ق
probLrmaiie, thugh ir m3y te asumed that these a ountع for mwch
o4 tb rciy ع عع of gl a ialع evideجn . Reviewing tHe evAenc in sout
Yorksbire, Kenda1907)ل] } points to difetties of interpreralion, faIriy
bcwuحe of its 4xtrcعn ly fragrertary chatacter, seccaلad y becausc of
reد arkabعL mixTure ofcaثieip t H driflsع from many wiعd !y.separ a edم
kcalities. travelling by wery diferen routes.

For 1M SHaعf td .8rea. Daltan {1953 P. 40), climed Iht. though
surrounded by 3 vatiety of lavi ع vidEncE لد il appears 1o t '٦% casis
siagularly hare f anything .'lacral ع He al&a ondideredit ث to ie rcmar­
kاطد e that such imprtant valleys h٤ قد ا Don and Rivelin in ١he ea4ك 

the FenNirs aMd the upper reachs of the Drwent and !or I theلو 
west. are singu!ar!y bare 04 lacial ع svidence, thoLgh few erranics ar
recareed in thcm.

TعH preكentwriter coDsidErs tberefae, on the basis of thisevidrrc,
,rع soutbeastern part of the Rennines soulh of the River Calعh2 اهط

haeion. appars n٤٧٤r tل٥ ara nder Gnsidrra٢ عhparicularlyمة 
been inv da dع byan ice-sheet: andlts gcrEral aspect is tht of a typicully
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o-3!tEs ل thte cw5' paucbes of am1'er:a:ا +ذ:7 أ ::nglcii:ed ar¢3. Bن 
res±mb'igg boulder--'ay. a san; end grliy viay wich migHt b fIil

nr of sand5tont And gr:. Alltb consituents arcحي: rs and frع ldن tل 
of ldal drivتa ion b:- i5 sدn± a ث s sش thy how by rh2ir compsiioد t ' hق
th=y must hvE b3c '3an5 or:±d ج ¢m ±م dis1ane froa their SOurce. }fي t
of thYse deposiTs 1:± t th baltoT.٥f 15ng cnti4 ع ps لن0 whrrs ·i±;
probibly ::cvruul ة 5 u-±r perig!acia} ma9s-Tave D1 عا PrOesxs، T
my a:a-a٤ مغين T.- ٦He dد stribu::an f ن .s attcrع budrs of gr w'aih
b veت 4r:el!ed som± -stanc. ث from 1hr pres±n٦ out:rCp,

It s conrEn±:::, th±rfore, to diseuss som> of th٤ depos!! ١b±'w د
may b of gl a ialع cigia witbin tl> area undr consiعd ration. And to
tعH ir na%ure and 5::55, with <oa referen t preious desrIptioas
whcn pssible .

N±ar WeTlHos¢,on an:osiuD surface re:4ا، t h eastع ofP:5tva
L wi5ع i954 P. 58) :;ad p±b5!es of Lal! Distr:e١ aد d Yo:kshar; Pa'±s
origan b٤4%٤ea 800 feet -ة55$1 0 D, 5uai!ar pH±}es were d» تملة ؟
by him t approti=:-±!y 650 .D. ت at Jordartho:p and Greent: a3d
red جb casiع btE :: thي m :o b3 ass0-ia:ed wi:h tEد CIder Dr?، o5؟:٥ 
Penulriaate ClaciA:.:a of Zcمu r.

Tb> sit2s a٢ 'ie}} H,uج& .and Norton ٣٤٢e r٤<xaminei in t5=
fcld in 193 {Figur3ي. ar 4١. TEe fragmn1s are !argء ly ٥ ؟ w4ج! ­
roundd aad sub-r..aded $3ndstones. ard la:2ued ٥٥ the r±5i51an4

fe٤tu%. tHey stand ar 3 HeiEht af rtons ن85٨ autcrops. .4t W=;I Hعتم& 
0.D. and : ج WHitet:-n5 tb5y are a1 a'hج igHt of 5٦ feet O.D.

that these d peع and$:: د ١9١.٢TH± prs=n r:- خا b:!:3162{ج3 لا 
{o'1owiry Nدc±: ف٢-٠٤٠٠ ا al:±r=3!ivE!y b:-:±r ٢ ؟٤!٠٥ بن Ti٠٩٤٢M١٠٩٤1و٠٢%:٥ 

a) T}; dposits - %r% , ur ن3i:t:$e:l٥ ؤtH ؟ 1n th٤ foor o rلافذ ble
w;5.gap5 b'-ج٢.:٤% Dn a% Li::i٤ Da, and tte Mos; nd
tE٠ Drne, r2:>±ctiv¢ز -.

b) ErدN:RalNa c: these psbbles, reea!ed tHa: thcy ar coEpxd of
Ial sandstd-± rck:. 1at tEy are wu4 fمد &ted. and tbcy nat نه
p05Ke5٤ 4rack٩- -1r1at0٢3ذ r $5arp dy$

!ongsع or freign rccks a»٤٢!٤raat'±d 1o Hnd؟ w-:erTb? presenج٦( 
rhem.

«٦ ر  م



 م

Oن عحm le to tعH soEtbeAIt ٣٥٢orley Et Bootb Wنod (Figur 5),
obeErved ع in 19, caupying th٣ مذلةererownded fragUentsلة erع 

in!eruviaأ aree t b ughص mدi n yت sitred in tb foor of a psible wiNd­
$ap bTween h upprع: B!عa k-صub Brook and the little Don Tbs
fragaents wete canpord the له lلف sandsuon= and stard at a beight
٥٢ 775 feer O.D. THey ٣er gETally Rel d dعroun أ ء azd browa to
dsp-brcnish in colour، THعir oagn is still doubtful, but 4Hey are
prbaps mare likely u b ni'er d paitsج th laeial مش ع dNifs.

Westby (1883 P. 137), obعred a patcb of bouiderclay coataining
MilLstonc Ctir, Ca} Measure d 4ج Nev Rrd sAndstoعp eralics. sandsuores
witb Ac Lsغ of baeمنh ps adه pecsofMعgA siaa Liعm stoD, Crosspol لة
٤eltiNd73ج % feet O.D.), t I/2 miles sesr of SHeعf ld. Similar mعtA ri  كلة
ere fouud ،a tعh sعمد lcearion la?er by C. Jabns t1905 P. 245) wk
clained a' Distrie عا originfor sE of tHe rok, and that tHe  لدg ncrع
charActer ' th eries ع ة rather saggr3:ed the Yals of York glacier. THis
lccality meraained كة in 1963, and it wa found t b mucb built
o٧٤r٠ -1awevcR, several roUnded fryga±nts mainly of saadstoمD and
gritst٥: 4 werE ohserved, [yiag oa a bعn A-Iike feanre at a higHt ot 730
feet O D. {Figure 2), TعH fragnts n مه ٥aur! ه on the bعhgi r
surouaading gouRd, and their lecaiion wnslopةص may mefer to tعb ir
mGvc ،aent by croioaal prOcrوes. Bue to t H faetع that glعa ial tpoiمL 

rcb variEty o depoits has no benا aliUy and that ound قن ا3 in thا yلDه 
er by th prerDt writer, tعh ir posiLsE origD ndه 4g reم srill doubdful.

It is ofعع interest uo mentIon tهh t CArter {I95 P. 4fI) traced
tعH p46sage of tعb Staiamore Glacier and Feaصiعn Glaعier umti] it blocدk 
tbe Don at tعh Coaisbrougتt $orge. :bus impourdiag thc wعte r of the
Don and Rotber iato a glaعial laعk to ahcight of' 300 feet. #{Figuعe 1}.
Recent eviعg {i.¢. tb distribtio> of drifts) das noE favour tbe
fعaura r existene of such a lدk4, a dح Carter's bspothesis Hدs rcjccted
by mمد y wriعt r (eg Lampioاهh, 1913, Dalton, I953, ,SHhiD ضمد
1957).

It is obious tحB t efors to raعa tعn t the history of th area
undr oaAidrauionت during tعt PleistGcDe are hanpred by tHe frag­
m auanyع AA4ure of uصreا iab!e eviعd R. Howewer, Eta {1957 P. 152),
adهptع d a receDty cpiled tab!e (Edsar5 and Trotter, 1954 P. 68),
to tHs spcia] caditias of the S A N±ldع area, aad it is suصmanised  aع
follows :=
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PListere
٥٢

 تlac خia .ل

Newr bلإ t, probAbly
٣Arbnt -ه tعل٥ uivaه 

Weicعذ ] Stag of
N٥TD Crany .

hntergtaeiلa Peri'.

Oler Drft probدbly
cauivalent toSتمa And
cعa lier stAgr of North
Ckraany-

{ !A mo n نجم r ء rpregnred عيو
in tا Vعلة of Yak by glacier­

l coritionعدiه Friglز ,جمو«م 
i ld@عSL ه ara.

ley ottiag and dnxecvionلة ]
of Ol d rج Drf.

٢ Erteasioد of aorw b mnع glaciaiio>
ld area and in4sع SBefع rossthعaل 

'CaIwelaurian"aDd  ةtb عMid ل1٥
.timeا 

N٥ d lsعaن of earlier wgueEce of eveats-

8 ORRELATON AND TENTATVE CHRONOLOY OF
THE DRIFTS AND GLACuAL EVENTS IN SOLTHWEST
YORKSHIRE, ANDIN SME OTHERPARTS OF E'CLANN

TH٤ comp!exiy of 1be drifis, 1 h absenceع of seet:٤5 s h wnNgم
Tendingة :re sbme af tb dIfcultie±ع. frent agن rpition of dجة 

classifca4ion and correlvLion, wbie to these Iust be addcd t%٤ {roHlem
tha± 1be OuatrDzry seaعu ace not oDly in EnEL-rd bur a scIDث Western
Europ isitAElfstillimpcrecrly .u rstoodصdع However, Iti: aDw ir±rallyع

posits ca be distinguished iDto Olderزغد! لة ع Britih gع d {bt tHعا pتق 
ard Newer DrN, the fbrer asrciated witH Ante-Renultimatc d صت
·mدiny' Peutimate C Iت t iarionsع uner له عة (I957), and the !acr wth

.narionع Las1 Claلأنط 

Tablc 1 is 4t 4tterp! t crre!ate he Ple;stersr± cLrotology of
tHe Brtish !s!s sugg:s4cd by Z Inerع ({957) wiun te PleistcenE evnts
ot !arfaHk, the Lesds D1srrier. tke Don Dخذ ia, 1He Rot r عد B n: مد n ة ٤hc
rcxrarcb are٥ urder consnderItoD- ¢props ى5 by ل Hesr {9t} 0. LdwJrds
19S0}. Lewis I95y. Shahin {I957y, and wH presrt writr, resHeeL٦ely،

ln thE Sheaf. Lppr aad Middtc DoN Basin. a0 corclusi'e evidepee
rtgarding the date of 1 h glacialع drifs sطح been ,ormed ؟ b: they are
broadly corsidered ta d rعb Olي DriFt. Howeter. much e4، d nceع of
prighaialion bcrn كقط cbsrrved. and it is cun:idered that 4he reseurcb
٤ra was sutjecled to €xteDذ Ive prIuls f ت prigl:cIA!ion during tts
Last Claciauion.
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FIG. 1

DISTRIBUTION OF ROUNDED ROtKFA4GMENTS
TO THE SOUTH OF 50RTON
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FIG. 4

D/!TR16t TON ٥} ROUNDED R0CK-FR.8'ENTS
AT wELL HIOLSE LANE

K٤٧ AS IN FIG.3
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