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FROGRESS OF MAPPING OGN THD MARUUTE FULRSMILE Siti T

] ADSTRALT

A goolaglaal rocomnalssance lbas aluost cowpletod tle
wapping of the rauaindor of thoe larree towr-wuile arca, whiiul
straddlus the edge of the Great Artesian Duvin, arlive wapping,
undur L., Velb, finlahud thsiee onuv-wmile shiveta,

¥recaumbrian bascwont rovka include part ol the M,
Palnter granitic voaplex and tlhe Adelaido Systam Siow Willouran
to Marinoan Serive. Within tlho baasin are vapoesed sandstoncs
oquivalont to tho llytleadale Group and a prodominuntly shaley
Aptian to Copowanisn succession., Tue bLase ol tha :.encwanian
has not buon recogmized but Alblan limcatonss should provido a
useful marker, A post~Winton suucvssslon lws Leen noted,
Turtiary sandatones and duricrusé aru oxtemaivae, and yeuch a
thicknuss of about 200 feet nuar Blanchowates,

A posveille doloawitic vquivalent of the Itadunna
Vormation oucurs hear the -layton !mbanlawont, ‘uatszroary depositcs
include clays, anciont outwush gravels and wore reusnt gypstuu-
covared pedimonts and swd ridges,

Yolding within the basin has bLeen wostly vury gentle
and has produced sush brvad structurvs as the .ooryanna douus,
This appesars explicablae Ly guntle Lasument folding, Localised,
wore intonse folding, such as thut whivh produced nourevegstical
dips at Blanchewater, has possibly buen vaused by ailuor
gravitational gliding.

2, THTRUOULTIGN

The Marreo four-mile shicet 1is of intuscat Lucuausv of
its location at the edygu of the Creut irtevsian Uasin, s possills
s0usree ares of petruloum. It cvouprisvs twelve one-uile shveis,
two of which, Haryce amdd  Wilpoorinna, wure wapped in 1961 Ly
Vybl, lorwitz, coats and mysulf. The Hurnpuowiu shveti wus
partially mappud by couts in 1961 also, ‘il Cardinur one-mila,
forming the south-cast corner ol tlhis shoet, wvaa coupiled Ly
voats and published in 1901,

Agcompanivd by a driver, I wade a goological
reconnuissunce of thu remainder of the arca in 1962, spending
about 76 days in actual mupping bLotweon Hay and Novewber. Tuis
report ls not & finul uppralsal of Lhu arva, since palavontolog-

4cal Tepusrts are not yut availuble und it 1s untduipatcd that



further wmapping will Lo requirad,

The Josmonweultli latlways lino to Aldce Spriuge
¢russus tlio south-westemm cormer uf the shiuvet, where also 1is
thio enly township, Marree, Just over 400 road wiles north of
Adelaido, i'raa Harraee, the Lirdaville ﬂruck rans Mh, tlLrougl
tho westorn part of the area., Tho esastorn uvidyu 1s surviced
by tho Strueleckl track which passea through Hurnpeowlo I, 5,,
tha largest settlemunt cutsidu Marrce, Thu othur oucupled hoae-
steads on the sheet are Mundowdna, !mulkaninna, layton and
Vilpooriona,

Away from the Willouran and Northern Flinders Rangue,
vadch ocuupy respectively the south-wast aund soutl-cast cormers
of tho sheet, tho tupography ie rathior subducd and compuzed of
flat=topped hills or'platuaun of durdcrust or ancient pudiment
gravels, outwash griavels ond tracts of sanl ridges. Rainfall
1s irregular and the aanual average less than eix incles,
Vegetation is thus rathur sparse wmd creek and laho-buds
nomually dry, There are two main directions of Jdrainagu, to
tho north-wust toward Lako tyre (e.g. The rrowme and the River
vlayton) and to the north-cast into Luakes Gregory and Dlanche
(e.g. ~ooryanna and Toonsatihyin - reaks).

I am grateful for thu caupanionship and assistance of
Lapartmentul drivers, in particular lr, NJJ,. Linuu; and also
for the houpitality and co~opuration of Mr, and Nrs, L.
Litelificld of Mundowdos, whio kindly sada regzular radio contact
durding the fleld work. L., Thowson, Suanior Geulogiet, and Urs,
NI, Ladbrook and il, Vopimur kindly read the wapuscsipt and made

usolul sugiestions,

3. T REVIULS WORK

Tho most useful provious work has Lueen that dgno in
the last faw years by Survey geologists, who Luave establioshed the
wain uapping unita Ly onu-ﬁilu wapping and through e
palacontologlcal work ol tir, N.i. Ludbrock., ieporta Ly varlier
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goologists such as Urown, whio noted Turtiury leaf ifuprossions
necar the present laytom :,3,, are noverthisloss woll worth
reforring to. Some of thu reports liated below du not deal
diructly with thoe larrce four-wile ared Lut are nuccssary
refucroncus (@.g. Stirton, Voodard aad Jolmu)
Brown, l1,Y,L,, 1892 « Covornuont Geologist's roport on
vountry in auighburlwod of Lake Lyre.
S,Aust, larl, Fapers, Mo, L41, 1892,
cempanu, 1,, .eats, R,I,, llorwits, R,., and Thatcher, D,, 1901 -
Ggologliual itlus of Sguth Australia, Sheot
Gardinur wid Sheet leolawatana, 1 incli/l wile
(1163,260). Gaeol., surv, S, ust,
Lickinson, 5.0, 1951 « Talu depoadts in South susiralia,
Gaol, Surv, S.Awst. Dull. No. 26.
rorbes, B.G., 1960a - Roport ua groundwatur paoupucts,
Hungerumnde Station, S.4, lduoes fept, Lopt ik,
50/123 (unpubum_m)._
1960L - Hoport om glreundwatul proapects, Hilpoos=
duna Station, 35,4, Mines !mpt. Rept. Bk, 51/133
(unpublisiwd),
1961 - Grounwataer prospoects, Hundowdna Statioa,
8.4, Mines bept, Rept.lk. 52/7 (uapubliashed).
Glagsaner, },.:'. and e, V.R, 1955 = Lowur Cretacecus plant
roaadng from thiv vicinity of nuun_z Balblage, South
Australin. Trans. roy. Sou. S.iust. 78, 134-140,
ltarris, ¥.K., 1962 - Pulacontologist's Roport, Sanplas Noa,
r 58, 61/60, (unpublishud),
liowchin, ¥,, 1836 - On thu fogelil Lorauminifura Lfrow the
Covormmont boring at liexgott township, with
gonural rouarks on the sociion snd on othur forms
of wicrozoa obsurved therein., Truns, hoy. Soo,

3. ust, 8' 79‘930
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llowchin, &,, 18935 = Two uuw spuciuvs of Cratacoeous forwainifera,
Trans. Roy, Sou, S.Aust, 19, 198-200,

Jack. R.L., 19253 = Somv duvelopuunts in shallovw wvater arocus in
tho north=uast of Juuth Australia, Geol, Surv,
S.,Aust,, bull, Ko, 11,

1930 « Gauluglcal strusture and othur factors in
relation to underground watoer supply in peortions
of South Australia., Geol. Surv, S,Aust, bull, No,
14,

Johna, R,K., 19356 - Geological Atlas of South Australia, shoeta
Farina, Lyndhurst. 1 inch/l wile.
Johnson, V,, 1959 -« Artesian water supply for the Harree =
Birdeville atouck route in tlw vicinity of Marrue,
S.A, Mines bept, Mining Review Mo, 106, 14-17.
Ludbrook, N,i,, 1960 = Lowur Li1etucaous sediuonts of thue Greas
Aptusian Dasin bordoring tlw north-oasterm slopus
of the ilindors Danges. S,A, lines lapt. Fal,
Rupt. 3/60 (unpulLlished),
1961a - Aptian - Albien faunas in thoe South
Australian portion of e Great artesisn Dasin,
S.A. Ninue Lept. RNept,., lik. 32/116 (unpublished),
1961b - Masosoic none-marine wollusca (pelocypodas
Untoaddae) fraa tho noril o South Australia,
Trans, loy. Sec, S.Aust, 84, 139-143, ‘
1962a -~ Ixploratory drilling, Lako Lyre. Sube
surface stratigraphy. 5,4, Hinue lwpt, Hept,
Dk, 54/10% (unpublishoed).
1962bL - Matorial frum thoe southurm wargin of tho
Great Artesian luusin and the irome ubayusnt,
S.,A. Minus bept, Ropt, Ik, 55/33 (unpublished)
Madigan, C.T., 1944 - central Australia, =2ad id, 316 Pl
Uxford Univ, ¥ress, Helbowrno,
Hawson, l,, 1927 -~ Geological motus on an arcaulong the nortu-
wistern wargin of the north-cascurn portion of the
Villouran lunge, Truns, Roy. Soc, S.Auat, 51,

386-1390,
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Newland, B,C,, 1961 - Llanchewautur. i'Toc, Roy, Ceograph Soc,
Aust, 5.4, Branch 62, 9-20,

Pogwa, L., 1962 « A gravicy ;uxvoy from thu Uirdsville trauk
to Uodnadattu, 5,4, Mines Lept. Hining Review
No, 114, 82-0k,

Scoular, v,.,, 1887 - Sketuh of thu gooloygy of the southoern and
western purts of the Lake ryru Lasin,
Teana, Roy. Svc, S,Auat, 9, 39-56,

Sprige, ReCe, 1949 « Thrust structurus of the Witchelina urea,
South Auwstralia, Truna, Roy, Sou. S,sust, 7),
4o-47, i

Sprigg, W.t. and Staff, 1958 = Tho Great Artesiun Dusin in

_ Squth Auastralia, J. Ccol. Seuv. Aust, 53, 88-101,

Stirton, R.A,, Tedfoxd, R.M., Milles, A.di,, 1961 - .cnozoiu
etratigraphy and vertebrate palevontology e¢f the
Tirari desesrt, South Austrulia, HNacords 5,4,
Musous 14 No. 1, 19-61.

Voodard, G,U,, 1954 = The stratigraphic succession in the
vicinity of lt, Dubbage Station, South ‘uatralia,
Truns, lloy. Sou, S.5uat, 78, 8-17.

Vopthur, il., 1960 - Un sowe structursl developuent in thu
central part of the Great Australian 'rtuslsn Lagin,
Trans. Roy, Sou. S.Aust, 83, 179-193.

1963 - l‘o.t;-hintoa sudinoents of posaibly Upper

Crotaceous uge in the contral Gruat Arxrtosian Dusin.

Trana. Roy., Seu. 5.Auat, 86, 247-233.

Lk, PIECAMBRYAN

Mon{ of the outuropping l'recuauwbrian cccurs on the
¥ilpoorinna and Gardinoer onv-wile slivots, with suusll cxtonsions
onto tho Marree aud Apollinaris shwets., In the Willourun Rangoes
aouth of Harrese, rocks of thiv idelaide Systew dip to thag north-
cdat and include a diapirically intruded sopuunt of the Willouraa

Sories, thu Sturtian Serics withk bLasul unconfaruity aud pact
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of the Narinoan suquence, ‘iho tup of e Sturtian us recognised
in the Marreo-Gardiner reglon 1s warhed in wany places Ly a
lonticular Louldes deposit which 18 ofton svuslain Ly a promineat
yollow=-bruwn dolowmitu,

At the southern wargin of the -‘pollinacis slivat is &
nocrih-tronding anticlinal ridge of uppor Sturtien siliatonvs and
dolomites, Near the northorn extruemity of the slinders Rangues,
the 'rocambiriun wappud Ly coats, liorwitz and {Latchiur fncludcs
the Sturtian, whiclh lies unconflorwablly on anciunt e lamorplidu
and grunitic rocks. The Sturtian centaims tho ML, Jitton talo
duposits and is overlain confomally by Marinoun slates,
quartaitoes, siltstones and dolomitus, iold sxus trond approx-

imatuly vadt-waal,

"o CRETA TGS

Rocks of Neocomian uge, Dlythoadale Group sundstones
und conglosierate, have beun recognized only on tle Gardiner
shuet, Thuy are ovurlain Ly concrotionary iromstonoe, shaless
and calcareous sandstono of sptlan ugu. AL depih witidn the
Basin the Blythusdale equivalent way be partly Jﬁruaiu in agu,

» Turoughh the mapping of LWweobb, lorwitz ant -.outs, und
palasontological work by N.H, Ludbrook, it lwas Luen possible on
the Marree onu~-milo shuei to indicutoe the Juncition Letwoun Aptian
and Albian sedimunte, Tho boundary sarker, a thin coarsu samle
stonio, hus unfortunately not Lewn recopgnisud om othur onue-mile
shoets vl the larree four-milu, Harginul Aptian sudimants south
of Marree includo ferruginous slate Lrevocias and sundstones and
11i¢ unconformably on atueply-dipping Pmaambx'ﬁn rocks which are
forruginized at tho Junciion, VWitldn & generul succussion of
cray slhaulas, the iptian includus concretionary irenstone Lads
und fouasilifurvus gruy argillavecus liwvstonus, and nuearer
Irecambrian contacts, svattered Louldoers of chiefly uarizito

and red porplyry.
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The Albian lithology is similar to the aptian and
coupsrisas dark groy sliale, mudastons, aiitatunu and interboedded
ironstone, 1In the central or younges parts of the outcropping
Albian are lantficulasr concsutiounary ifupure lluvatonus, fossiila
from which hiave buon examined by N.i, Ludbrook (locality at
extrome north-wuat cornur of lle larree ouuv-wile), Similaz
fossiliferous limsstunes occur over a wide area iu thu .ooryauua
region. (These may possilLly Le partly upper Alblan in age =
puraonal communiuution, ¥.li. Ludbrook),

The Lase of tho -enumaniun (Vinton ironuation equivaleut)
Lhas not Leen identified. ‘The nvarvet vonveniunt, Lut not very
precise, boundary is the top of the Albdian limustones, ~bova
tleso limusiones in tlie cooryanna - Toopawurinnu cuglon are
shalus, sandy shales, eiltaioncs and ironstong whiliclhh could at
loast in part Lo veuvmanian, ke bawe of ths cencwania in tho
Ulanchowater region is evel more obuuure. ludbrook has identified
venomanian at Reaedy sdprings, north-wost of lLlanchowuter ruins,
The rucks are carbonaceous sands, shalus and irovnotouus,
South=wyat of View 11111 the 1litlology is acill suggustive of
tho Cenouanian, In view of the proxinity of v Aptian on the
Gaurdinor shuet f.hu conopmniuan iy thus cowplutely vover thae
Albian Lere.

Unconformably above whiat 4is presuacd to be cunoaniasn
in the Llayton arou {s o suvquenco of shaluvs und urkosic sandstunus
which undorlics tho basal Toertiary psblble bed., Thise rolution-
ships can Le aeun Jjust porth-cast of lluyes i1l I'ropur, wiaere
c1roes~budded kaolinitic sandstons snd siltstone and Landed
sandstonu lie on an {rregular srosicnal contact with undexrlying
banded slulos showing sluuping. Near Lake Marry and MHarion
bLores, white and pale mauve-celoursd banded kaolinitic sandatonua,
siltstonu ani slale with claystono cvonglomcrates way &lso Lo of
squivalunt age. couwparablu, but oot nocessarily uquivualunt,

poat-Vinton bods have bLeen described Ly Vopfnur (1963) north of



~@idillo tuwns, oortainm Luaolindilc sandstonvs with anowalous
(poasibly dopousitional) dips in the hugerunnle areu (lorbuos,
1960u) are similur tu thu - 0asdillo and . luyton oscurrunccs,

Ludbrook (1982a, p. 6) deavsdilus upper - rotaceous
arlwsic wudatoncs frow Lale - yroe Lorlugs, slase way Lo
syuivalent to Lhe eutiropping vuul-tvinton Luods and appusr o ldc
conforuably on the winton leuy Luko !'yre,

By refurcoce to tle Kopporasanua Lore {Ludbrook, 15020)
cotinatad waxinmum thiclnususs of tho Spliun, lbian and
sopouwanian wite respucilivoly 700, Y00 and 900 Fuat, At the
Yarra 1111 Lose tho thdclaiuss ol the Hesosole froa Lasauant up

to the Albidon linmcstonus Lo about 1000 feul,

G, TIRTIARY

iast of the Ulrdeville track, the lustlalry lu a
prodocdnantly sandy scequencs usually capped Ly silicoeous durdi-
srust, lurdcsrust containing leasd iuprissions was Gulluctiud
noas swart Blulf, . orly dertdacy plint fosulls froam shullor bLuods
on tho - allunua ono-uile {west of ilarsree) lavo boeon duauz;ibuu Ly
UK, Marris (1962). - aaionly e Lase of those bode 1s aasrked
Ly & thin Laad of polishud pubblias vi vardeus teius ol quusrts and
13 ovurlaln Ly palu rod-Liouwn, yullowilsh or ooy saunds o varyla,;
graiuslse und state of litdlication, The Lasul gravuel is
sluwilac Lo that obsurved al thie Lase of tho tuctiary 1o Lue
~ordillo reglon (Vepfuer, 1960, 1903). Near iinnacudinna liill
and uvlsowhere those beda lncludo coarso, duarlk Jerruginousd ciross-
Ladded sandstonu. North of Kooras {111, the durdssuat ovorliou
a calcareous samdstone which vuuihcré into <usious Lolsyodidal
sliapus und ovorlluy shaluy assadatune and sad, Ll caloaroous
saebcr sowas to Lo falrly widesproad,

The thdilnuss i’ the sapdy beds varios Lulweon about
12 fuot, as at Labke larry, and appreziuaccely 130 foct, as noar
Llanchivwaier, At Lblaanchvuater, the dusricrues 1s about 80 fuat

thiick, Lut vlsowhure i3 usuully 10-25 deet thdll,.  idroce
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silicification haw usually alfectaed only o asudy Luda, Lut
sowmaetlive fnvelves Lhe uretdcuaua and, in sowv wargloual arcas,
Precamlrian recka.

Nour the wostern eod of tlhie River - layton thure axe
sxposurvs of & flaggy, widte, finu-grained dolemite or limeatons
whiich is tentatively cosTulated with Stirton's (1961) Utadunna
Yosmation of Tertiary uwgoe, 1he waximua olsurvod thickoess of
this liucvsione is 15 feet (ovurlying green olay),

Tent fuat of sandgtouu, siltstonu, groun clay wnd
wiswsr llusstone et the Cluyten wbankuont wauy alaoe Lo of tho -
8auv 4ga, Un the Hurnpoowls one-uile sheoet are liwited outcerope
of croun plsolitic liuwestone or duluadts which way overlle the
duricruat wul are posaibly cquivalunt to thu @ tadumu ioxuaiion,

Some fuatures essoviated withh Vrecwablciun inliers south-
east of Luloe Vioparie way dato Lack into the lestilary or varlioe
timuee, Two rounded hills of foldud siltstonuvs wse hoxrdured in
places by a narrov ralsed platfona on wvhich is a thin dopousdt of
yullowlah linmustone or dulaaite, ‘1uie linuvstone also occuss
sporudically wp the slopes off the Ldlls, and uay Ly an anciont
spring doposit. ia Ll wostuin side of the lorger Lill are
wedgas of bLracoia, sugguetive of talus wssoclated with a voastal

<lire,

Za “UAT RUARY

The warlicst ‘uatsruary doposite are gruy, pwpliasll as
redidish gypssous clays whidch lave Loeon ochusuesved overlylng the
duriczust in the eastorn part of the ¥ilpeorinna oano~uile shuot
and 1 a zene oxtonding (row tlw spollinacis and Gurdiner Shvats
to thu Yaraninna ohu=mile shivot, Lorth-east ol \Lilpooriuna iiS,
the clays contain & nacruw, winding outurop of ruddish sandstons,
possibly ropresanting aun old stroeaa claaal,

Worlyim tho wbove cluyuw and vxtending bLoyoud thelr
1iuadts iutu thoe ravges are urvese-bLoddod giruvels and courss

conglutcsates oiulng a prudnunl uppur—~level Louldur duposit,
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Thuse appodsr Lo Le old outwasl gravels wnd ure cuuposad
principally of quartzsite and uarts derdved Orow Qie Precawbiriun,
Un the Apollinaris shicot tlw Louldurs are up to & fuebl lu lengtl,
Dasinward, the daepuait is fiuur and partly cowposed of durle-
arust polllos, Soutb=wust wixl south of the Jlaytoemr iwbanbwaunt,
cuaternary giavels and accuwaulations of duricirus e Wouldurs are
arratigud in pertlivrly- or noctlevastocly=-tranddng stidpas, which
Ay Ly sloruline features of an Gnelent Lukas !yru,

Tupure, fine=grained gypeun dupoaits als coamon
througliout thie Marree reglon und are comnuidused to pust-data the
oldesr Cuaturnary gravels and to have foaned ol losst in part
through nvar-surface altsration ol oldur gypseous 1echs, Suriace
gypwsa forus & thdek crust on tuatornary clays Liaa whlch the
QVurlyLné gravels have Luan eirvded, Tlin pewar-surface gypsua boedas
dovelop bLuneatlh duricrust, Lualurnary conglauecratus and Raecout
gravols and om irecaubrian apd Lovtacovus lus, Cypscouas
puddiuiats south of llurree gently trulicate the uatesuary
songlosusrate surface, Witldn tho Laain, gypsuw ofton ovuurs
on what soem to by ergded remnants of gontly sloplug pediments,

The major doeposiis of the lacent ure send ridfus, tulus
and ocutwash durived from duricrust or Lusternury coenglouwwrate,

and lako and floodeplain alluviua,

. STRUCTURAL GIMEOGY 1IN iVl DNASTN

From & couparisen of Lurco loge, tho Hlythosdule Group
oquivalunt appeurs to Lave a reglonal slopu ol butweun abous
20 and 60 feot por mile, vasuning that all Lorus are at the sdwe
ulovation, 7le #lops of GO fuut pur mile Lotweon linrres and
Lake Harry 1s s probubly vieggerated u litele through dirfavf
etcd 4in surfaco evlevatiou, Uver wide arcss thu durlusust appucsa
to bu neurly horizontal or rarcvly cxcueds o dip of J dugrevs,
Staapor folding ncur Marreo md nuar Noolawatuna hus already

Lean Juwanstrutud LYy .oatn ot al,
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Unu of the st prouiucnt stiustures dlu thiv suisu of
drva covered 1s « Lruad, uplifted tract whidch way couvauiantly
Le termed the - ouryanna douwu, ovidace for Wo dowse 1s the
attitudo of thae limbe and the widesproad occuriroepce ol Albian
livvstonus nuar 1its core, Wwhich 4s druained Ly .Qoryuunu ruak,
A comparison of bore depths muar Ll centro ol tho duws (Yasiw
1411, - curyaniona) with dopths on the west liul (Gulbautinua,
cluyton) 48 also confiruutosy, . wminer synmolinul wxis ia
supueriuposcd on the westwin liul,

Seuthh of the noril=traiding ouryamuw dows are sUCCodu-
i1vely thu approximatoly vascualy-aligned Lake srdiar trough,
Hovkvariona dome amnd spellinacis tivugli,  itliv lattor trough o
partially 2£411ud with ‘uaternary clays and gravel and appuscs te
wXtlund northecast via Versuverancs taa tovard the southwm pars
of Luls Qregory., :ust of thds dupivesion s the doviuu iddl
douwou, suvveodod to thu cast Ly -uaturunary deposits,

The Youreas 141l duwe 4o tenwluatcd o We suuti-caat Ly
a winding ridge of steuply cuasilerly~dipping durlciuat which 1a
wmonuvulipal in uvliaracter fvr at least y&rt of ite lungih, Ihds
Peuture was first sucognised Ly -oatas (pursenul cowuuicatiou).
LBlanchuuwatesr tHill fairwa part of thae ridge, uhich extonds iu a
north-vastorly direction., < siwllar ridgue, uontiuuqua withh thg
abovu, 1uns soutb=viagt Iruw blanclivwdtur, cutving Goesross tho
rotoruurra onuv~wuile shveot (e#éu of thu Narsrou four-uile) tuward
thw duricrusc ridge wmapped Ly vouts dn the Neolavatuna asga,.
liear llunclhiewator the durdicrust and underlyiug Tertiary wnd
cunomanian are vertical, or very nuarly ve, in places, Louth
of the esastorn ridge thoroe ls rolding wiith axues tiundlag
upprexluately northorly,

A possiblu cuusu ul' the ubove local slacpundng of dip
i3 winoyr gravitational gliding of tls sadluuats avay (row the
northegast linders Rangus. 1Ly structure deuws to be tuo
irregular in plan feor 16 to Le ascribed to Luasewment faulting.

Apart Usow the DBlanchuwalier pliuickenon, fvlding in e basiln
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sedimonts appuars Lo bu ¢iplicable Ly Lreud, guatlo Lascwsnt
folding. The parallolisa of Luscvwunt end busin structure ds
particularly evidont south-wust of Umart Dlul'f,

Yiear Ulaachewmter L. V. vurkin (perscasl couuuwaicution)
Las pointud gut the wasterly dip of supusriicial doeposits aud
pustulatod recent wovuaant of tlwe Slanlliowatur sizuciure. Thda
sugupestion s alsa supporiud by the dnclsdon of thu Greuk soutl

of Blanuhewatoer rulnsa,
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