¢

MICROFILMED



T3 OIL SHALES OF SO HAMPIGH I8LAD,
IGHD ST TERITURIBG

by

Somol J. Ioleoon, P COood,

A ropord submdtted to

SOGEPET LITTD
{Socdatio Genorale deo Pobroles)

Hapch, 1965



COIFPDRTS

Bpre tos

m’oﬁuctmll.'.l...‘..'..l.lD.D.QIGI.I’D...'I‘..“,.C...l.'

Geelo:;iﬁ CobbAng.canesnscsscenvsrvacscsesnvurocrsansesnncen

Dobetled n@ﬁ@iﬁtiﬂn of the Qi1 amlecoacictolta--.-iicuncc

Gﬂﬁi’-‘luai{?im anﬁ %Oaﬂﬁﬂmaﬁiﬂnﬁon.. [ AN ENEREREENEFEEENEENENNYN EE N ]

Logiotics and Gilor Connldarat lond, eesssoessansnoronessocaa

Fogail met’!ﬁiﬁ.cﬂ@b&mﬁs-...-u...u..”.. CRE R BII N AN O EE N B ED Y

Firuro 1o,

[

ILLUSTRET I0HS

Goolegie asketeh map of Couthampbon

Iﬁlmonoolliooicetotodlo.g‘on.oo-e.od‘c.t.

Canposite ctratigraphic sucosssion
on \%%hﬂmﬁn IEE-QM-un (B E B R ENNNERENENENFEFNEY]

Columnar sectlon choring oil ohnle
Qu?)mg alm?ﬁ Sixtoon Hile Brool. aspenssno

Variocus views of Sowthampton Islandesssesss

Goolegle sketeh map and cressegsction
of Siztean le Brook BM08ssesssaesnrsosnes

Geolopic sketch map and erogc-gection
of fast Bﬂ? GO vasesescvscecsarnrsnerenas

E B «w » =

in pockot

page 3

page &
pages 19 = 25

in pocket

in pockat



APSURY

¢n Southompton Yeland, R, .7. g 90-foob (31 Shole Interval
occurs gt tho very top of Uppor (oviovician liavotomes, Tho irterval
i represented elwost everjywhere by rutble which sugpeste the inberngl
agnstitution is Intorbedded eil ahale and Iimsstons. Lateral emdent
of ths imberval 1z Uorprated Lo he gt laszsh 50 miles.

it is vecosmendod:

(1) thot Surthor work Do dome on the G4 Obalo Indervel to Qotor-
mino its Anterngd consbilubion, shether b thickens Yacife
ward into Rdson Bay, and if it oceurc on Cogtos ard Hangel
Ielando,

{2} expiore thoe petrolewn posaibilitics of Lho ovorlping Silorian.



LI RODUCE IO

In August, 1963, A.b. Jommson, ¥, Akins, omd Lho procent
weiter oganined the geslogy of Sowtharpton amd ojncont Coolos wmd
Unnool Islands during o brief sovrisl reconnaicognco, A4 Dids timo e
rumone refarding & Mrock Shat burne® wano boord and & rownsd wao
offorod for samples. In the winter of 1963 sergplos wore brousht
in ord dotoraired a0 ¢il shalo., Shorbly thoroofter Sogopet Linited
digpstohetl s geologiet to £irmd Lhe ohalo. Travel was by dog toun
erd boezueo of tho onew asd Ico vory littls oil ahgio could be found
oxcopt in rubblo.

Subseguently, an agreswert was agle Lodwoen Sogepot Limited
erd gn cil cumpoany wheroby the coespany was te carey oud reconnnissanco
work dlrueied ot delinopting tho shele gcourrantos,

Tho procont uritor uas vert to Souttnpbon Islamd to indoperd.
ootly loarn ss much et posuible rogesding thw shnle, and to ack ao
obesrver ol lipicon offficor with the oil compony.

Tho procont report is based prisarily upon the witor's
obegepvationo ead conclueions, pltbough cdditionei dobe hap boon
obtained fion tho odl sempeny perticulerly for the Mdro of York
Doy, erd the Junciion Day areas.

Yoot of hic wark wao done by 2-foot covoe along the toast
soutivard frem Coral frbour So noor fonny Podnt, ol o ohort distance
ecagt of Coral Forbour in tim Ford River areeo. Abolt o weak woo spont
fly ceping in Oho area edjstent to Blxtesn (llo Rrcok where ono of
the very fou owposuren of ofl shale occure {sce Plgures 3, 0, 12).
Thic work woo dono by tho weiteor alono, in compaony with o very capoblo
Coral farbeur “skime gulde, Timsthy Kalal.
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GEULCGIC SRITIIG

Figure 1 is a geologic gketeh map of Scuthampton Ialend.
The rortheastern portion of tho island is formed by rather rolling
hillg ef Pracasbrian crystallines which have elevations genorally
in thy order of 100C fect, From the air this Procazbrisn cen be
charply delineatod from the adjacent Paleeozoic bacause of its dark
colour, in contrast to the light of tho latter (figures 4 - 6),

Palacozoic underlios much of the wostern amd couthorn pert
of the Island ard, eo far as known, consicts of Ordovielan ard Silurian,
with tho latter arcally the oot extonsive. Almost all of the Ordovician
and SBilurian appears to be carbonates with the former predeminantly.
limsstene amd the latter dolomite or dolomitic limestons.

CROOVICIAR

The Ordoviclan is ropresemted mainly by limestone prebebly
300 to 500 foot thick. Tho oil shsles occur over a 5C-foot interval
ot the very top of this limestono sequence.

At hough the limestonee appsar to be lithologically homogenous
throughout, two distinct faumsl divisions aro recognized, The lower
half of the limestones correlate with the Bel Cache Repido Group of
the northern Hudeon Bay lowlend and date ag Labto Middle or early
Lete Ordovicion - probebly ths latter, Fomsils identificd fronm this
horizon on Southompton leland are se follows:

Racoptaculitos sp.

Snffordonhyllun? portngechubencis mlson
Catenloora rubrg Sinclair arnd Bolton

L. paplomerstiformis (Whitfield)

Favistella alveelaba (Coldfuss)

Flnmmorvors laecbold Schuchert

7 Lobocorallium ponionhylloides (Teichert)

7 Karthecoceras crosgisiphonstium (Whiteaves)
Vinmpegocoras laticurvatum (Whiteaves)

-~

lﬂatocarga B

The upper limsstones correlate with the Churchill River
Group of thoe Lowland end are very Late Ordovician, prebably Richrmondien
erd Comachian in ago. Possilo identificd from Lhese limestones op
Southampton Island are listed bolow.

Stromatoporoid indot,
Favosites wilecneg Helson




SILURIAN {undivided)

limestone, dolomite
thickness unknown

0il Shale Intervat - about 50" thick— Interbedded cil shale
and limestone, with beds of shale probably more numerous
and/or thicker in lower part of interval.

Upper Upper
Ordovician
{ Churchill River Group)
-mainly limestone

ORDOVICIAN
300'- 500' Upper Middle
thick or
i Lower Upper
[ T Ordovician

(Bad Cache Rapids Group)
-mainly limestone

Precombrian  Crystallines (undivided)
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Polacofavopites capax (Billings)

P, piveclaris (Lonsdalo)}?

Catonicora robusta (Wlson)
Favisiella alveoleta minor (Baasler) s. 1.
Protrochiscolitimug kaedri Troedeson

7 Hogamyonia cores (Biilings)
Liogpira sp., cf, L. parvs Wilson
Kockocoras sp.

"Hionocaran™ sp.

Disstoceras sp,

? Lombeocarag sp.

Plgervocoras okulitchi Nelson
Antinleoctocerns siipdabtawacngs (PFarks)

The oil shales occur in the uppermest 50 feet of the lime-
stones, crd are interproted as occurring immedietely below the Silurian
coptact., They are extremcly recessive arnd almost never outerop.

Tho writer has seen only two swall outcross of thinly interbedded
il shales, and these only in the Sixteon Mile Brook area (figures 7,
8, 12). Both arc in the very upper part of the intervel end consist
of several 1% - 3" beds of oil shale Interbodded with limestone,
These outcrops, and tho oil shale probles, ure discussed in detail
on papes 7 - 9.

The writer bases most of his ideas regarding the shale unon
rubble, In kl9 opinion it occupiss an interval about 50 feet thick
axtending from the Sixteen Mile Brook area eastward to the Bast Bay
ares (figure 2). It apparently extonds intermittently nortmard to
the Dte of York Bay area so suggssted by rubble occurronces, Rubble
also irdicgtes that il extends scutheastwnrd from East Bay to near
the Junction Bay arca. Rubble occuirsnces suggost that the shnle is
interhedded with limestone although it is not knowm in what thickness
erd quantities, Driliing Ly the oil company failod to plaerce tho
ohale. Tho lower boeds of shale appear te be calcareous gnd contain
lass oil than in tho upper beds.

The shale 1s considered Lo be Ordovician on rather tenuous
fooail evidence, RMubble from the lower part of the interval, aleng
the beach immedistoly south of Sixteen file Brook has ylelded rgro
trilobites armd graptolites., The trilobites could not be gencrically
identified, They appear to belong to the Asaphid group ard are either
igotelinids or niobinids, These are mainly arn Ordovician family.

The graptclites belong to the gonus Climscosraptus but timo 4id pot
pormit a spocific Identificetion. The genus ranges from Ordovician
inte Lower Silurian but io most characteriatic of the former. Thus,
altkough tiwore is no positive proof whether ths oil shalo is Silurian
or Urdovician, the faunal evidonce 18 mors suggestive of an Ordoviecian

o1



age. The shretigraphic position of tho shale with respect to ths
urdorlying limestones of Richmondian or Camachisn age (ese figure 2)
imlicatos a very late Grdovician gge.

By rubble study the top beds have been traced to within
about 30 feet of fossilifercus Silurian (figure 17), nrd contact
relgtionohips at Sixtecn Mile Brook suggest the shale may be in sharp,
paraconfornoble contact with the overlying (unfossilifeorous) Silurdan.

Hlurian strata are epperently very extensive on Southempton
Island and censist generally of lipht grey woathering, light groy
dolanite and dolomitic limestone. Such carbonatos display o rather
heterogeneous array of types renging from well bedded to maspive blocky,
elrost structurelsss masses interproted as reefsl material (figure 19).
In severel places slong the coast zouth from Sicteon Mile Brook the
Siiurign carbonates were found to have a pronounced bituminous odour.
The Silurien overlying the oil shale from Sixteen Mils Brook to
Renny Point lo gonerally unfeossilifaerous, slthough heds extending frem
30 foot to 100 foet (estimoted) ebove the oil shsles yielded the following
fosoile:

Clathrodictvon striatellum (D'Orbigny)}?
(e eystosum Parks?

Ivellic affinie (Killings)
Pelaeofavosites prolificus (Billings)?
P ap., cf, P, kirki Stearn

Virplana docusaats (Whiteaves)?

? Brachvorion aconthopterus (Whiteaves)
? B, robustus Twenhofel

Orthocone nauliloid

The resdor is referred to page 11 for a discussicn of the
possible thickness and oll potontialities of the Silurisn on South-

ampton lelerd,



Vertical Scale.

Feet
r5
Top of River Bank
wi !
-3
-2
Silurien ? Unit C F
{Limestone) '
-Q

/Possibie unconformity

=0il Shale ; (Interbedded limestone
2 Unit B and oil shale)

Upper
Ordovicion

Unit A

(Limestone)

River ‘Level

FIGURE 3. Columnor section showing the oil shale outcrops
along Sixteen Mile Brook, and the -interpreted
stratigraphic position.
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DELAILED DFSCRIFPICN CF THE QI SMALE

The pregsent writer has stulied the oll shale in three a=eas:
The Sixteon lMile Druok; Ford River; und Bast Pay areas.

SIXTZEN MILE BROOK ARBA

The Sixteen Hile Brook area has ths only cutcrops of the
ghale hinown Lo the writer, Thos? oceur about threec-guarters of a
mile from ths mouth of this stroam on the south (right) bank {figurcs 7~9)
and gbout one mile north of the Brook (see section C-P figure 20
(in pocket), figuros 10-12), The cutcrop which consiets mainly of
limestone is abowt 15 feot thick, Three lithologic units (2-C) are
rocongizoed, tabulated and deccoribed below {soe alse figure 2):

S8ilurian? Init C { Limestons, light brownish

{ grey, rether motiled,

{ microeryetalline, lighh

{ browmish grey weoathoering.

{ nfcssilifernus.

( I.{esigtmt.‘..G....I.I...I...'.l.l’.... ?'

Paraconformity?

5
&
w

( 631 shele and limastons,
( imterbeddsd, 011 chale
{ in five beds, lowor

{ four sboub " thick,

{ uwpper one 2% « 30

( LhHiCK . sevonsaversnnnseesasnsasesnnaso 1lne
Init A { Limestone, lizht groy

{ miercerystalliine, light

{ grey weathering, thin

{ bodded (1r - 29} often

( platyﬁluﬂvi.C"l..'ﬂ‘i’...‘..l.‘.'... ?.

Uppoer
Ordeviclan

S T P B i gy S PN S

N rivar level -
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Regional rolstionships suggest that these phales occur in
tho vory highest portion of the 0il Shale Intorval; and that the contact
with tho overlying limestones of unit ¢ is suggestive of s peraconformity.
Thus the latter beds are tentatively referred to the Silurian, although
thoy end the underlying units B ond C have yislded no identifigble
fosgils.

The ghale itsclf is reported to yleld in the order of 25
gellons per ton according to the oil compeny roprosentative. It will
burn under ite own power provided it is startod by a more conbustible
materigl like wood (see figure 9) ard givea off dark smoke with an
intongse ¢dour of tar.

Rather chundant shale rubble occurs along the beach for ebout
a mlc pouth of Sinteon Mile Brook and most of it ie thought to bolong
in the lowor portion of t!m interval, Thio shale is more calcarcous,
ard comsists of dark grey calcareous oil shale which occasionally
bocomes oo calcearcous as to become g bituninous limestone, According
to the oil company reprosentstive these lower shales givo enaller
yvielde of oil: im the order of 8 gallons per ton.

The grea te the north gbout halfwny betweon Sixteen Hile ard
Bocky Drock hos yiolded tho most information gbout the overall shale
intorval. Secbion C-D of figure 20 is s rathor diagremmptic profile
axtording inlend from the tidal flats weatward for about one-half
milo to limestone ard dolemite cliffs intorpreted as Silurian., Tho
tidal flats contain unfossilifercus limestome rubble very noar cutcrop
and thought to underlie the shale. Tho shele interval itsclf extonds
inland for cbout one-half mile in greduglly rising old shereline
ledges (sse figure 11), 3xcept for one thin cil shnle band st the
base of the cliffs, thw shale is represented entirely by rubble (sece
figure 12), Thrse spot checks were mede on the proportion of oll
shalo to limsstone in the ribble by blind sampling: one was taken.
near tho srore, presumably from the lower portion of the shale intervelj
the cocond sbout halfway inland, and presumably from the niddle of
tho intervel; end the third near the base of the cliffs in the upper
part of the interval, The first showed nine out of fiftesn samplos
to be o0il shale; anl the socond threo out of fiftoen; amd the third
four out of fifteen. Levolling suggeste that the interval ls aboud
50 foet thick. Prom this data it ip wesumed thst the oil shele is
intorbedded with limeetone throogh the interval and that the shale is
more numerous in the lower part of the imterval (figure 2), The
thicknoos of irdividual shale and limostone buds, of course, is rot
knowm, although ths high proportion of shale in the lower part of the
interval may indicate fairly thick beda.
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FORD RIVER AREA

Tho Pslacozolie arca near the moubh of the Ford River is
dovoid of outcrop. Consequently, studics were made of rubble alang
the beach., Thls rubble supggests that the Ordovicisn - Silurien 5
contact arca should lie two to threce miles south of the river moulh,.
0il shale rubble is rare but is woro frogquent near the prosumed contact
than oiscuhore, Imdecd it appears completcly lacikting & miie or so
on eitiher side of the prosumod contact.

Although tho intorpretation of tho Ford Rlver grea is basced
upon very skotchy rubble data, this data dces suggest thal the shale
occure in about tho sams stratigraphic position as at Sixbeen HHle -
Brook, 1,0. ot tho vory top of the Crdovician sequence, Thickness
of the intervel ip, of courso, unknoum,

EABT BAY AREA

Tho oil shales of tho east bay area ware very brisfly studied
by woons of holicopter, Thess shales occur in a mesa gbout a mile
eouth of tho oact omi of Fagt Bay [fsce figures 13-13; figure 21 (in
pOCke§I7, Athough the sequence in the mesa and adjacent to it is
almoet complotoly rubble, the physiograpnic expression of the various
litholeogios gives a clear ldeoa of tho stratigraphic succession,

Ths rubble below the shale appears to be Ordovician and that
gbove displays tho same lithologic types noted in the Silurian clse-
vhore on Southampton Island, Irdosd the writer was impressed with
the pgreab stratigraphic and lithologic similapity between tha Fagt
Bay segusnce ard thet of Sixtoesn Milo Brook. Tho only difference is
that the Fast Bay rock is devoid of fossiln.

Like Sixtoen Mile Drook the shale intorval is about 50 fost
thick and consisis of mixtures of shale and limostcne. Tims did not
permit rubble ahbudigs ge the writer was principally concorped with
helping to dete the seguence., Drilling had been atlempted by the
oll company but had to be abardoned hecause of lack of footing.

A helicopter landing was medo on the outcreps of Little Clornor
CLiff another tuwo te tiree miles furthar south., The lithology
thore is Mghly indicative of Silurian, suggesting that the contact
position is approximately correct,



CONCLUSTONS ARD RECOMIREDAT IO

Stratigraphic shudies of both outcrop and ribble suggest
that an 011 Shale Inmterval about 50 foct thick octurs at the very
top of the Ordovician limestone sequence on Southampton Islend. This
interval may oxteud with approximotely the same thicknoes over a
50-mile stretch from Sixteen Mile Brock to the East Bay area. Rubble
Imdicates that the interval extends north toward the Duke of Yoric
Bay area, and southeastuward towani tho Junction Bay rogion, o data
cxista for thicimess of interval in the latter two arceos.

Ths internsl charactoristics of the 04l Shale Imterval gro
not known because it is glmost complotely represonted by rubble,
This rubble, hovievaer, suggests that it consiots of interbedded limow
stene ard oll shale axd the robble Jensity indicates thet oil shale
interbeds gre more nussrous or tidcker in She lower parts of the
interval than in the upper,

The uriter ie of the opinion that further work should be
done on the oil shale and adjacent rotks, He hapss this conclusion
on the promises (1} that the overiying Silurian shows promise as a
regervolr rock and may possibly sttain considarable thicknesses; amd
(2) thot an oil shale is present and on the north flank of a postulated
basin cf consideratla dizensions.

ficeorddingly, he recommenls Lhree projects described below:

(1) Dotormino thicknoss and contont of tho 011 Shale Intervel
by drilling

Gno of thoe frustrabions remdiing from tho fiald work is that
although a groat deal of work was done on the 0il Shele Inborvel,
ne clegr ides exists ae to what the irterval actually looks like.
Does it consist of thick beds of shale or thinly interbeddsd onos and
in what density?

It ie rocomzerded thet drilling should be done in ths southern
parta of tho islard in arcas like Cape Low and Caps Kendell, If thors
is g gonoral southward hasinal thickoning toward the cemtro of Rudson
Bay as suggested by Hood {1964) then the finding of an incregsed
thickness of Qil Shale Interval could be vory slgnificant indeed,
not only ae it pertains to the potroloum possibilities of 3outhaupten
and pdjacent Coates and Mansol Island, but also to the whole of tho
udson Bay basinal arez.



The shale presunably vwas deposited in an cuximic eavironoem,
one thot sometimes reoulte in concentration of minergls like uranium,
copper, vanadiuz, A spectroscopic analysis was mede of tho shale
from various arcac for its sloment centent, This showsd that uranium,
iron, leoad, coengancce, molybdenwa, nidkel, titeniun, ond venediun
did occur in traces, Although such traces are $o be expected in guch
shales the writer nevertheless fecls that in fubure exploration the
possibility should plways be considercd that significent concentrations
tay bo localized,

(2) Pstormine if oil shale is nrosent on Contes nnd Hongel
Jolande

Tho oil company nade a brief shore reconnaiasanco of Contes
Isiand by moans of Poterhosd launch. Although no oil shele was found
the wrilter is of the opinion that Shis dees not regato these lelenda.
Aceordingly ho suggosts that holicoptar or penguin (sce page 14)
exploration be mztde before these islamds are written off. Cogtos
Ioland in particular is geologlcally vory interesting heczuse of the
pronouncod stiuctures in the Palascsoic {seo Jolmson, 1963) which
ray ho related to basewent faulting or mefl draping., These otructures
could bocome very significent il shalo was present.

(3) Bwrlora the petroloun nossibllities of the Silurimn

Tids cugpection is modo beczuse thers is o possibllity that
oll may have soeped out of the chale into the overlying Silurian.
In several places the Siluriun has o preavunced bitumirous cdour,
although ne oil staining was seen.

The Silurian lithology is such that it shovs prosiss as o
regorvoir. Tho bedded dolocites arc often porous, amd roefel podo
ore fairly common (ceo figure 19). 4 considerasble amount of local
deming and warping was noted during serial traverses in 1963 ard the
pre?ent vritor felt that some may be dus to draping over sub-curface
roefs,

Probably the koy Lo whethor the Silurisn is important s a
ragervodr 1a ito totel thickness. Fo answor is gvallable as ghtitude
data 1o very scanty. A southward dip of 7 degreos was noted in
the Ordovician along the uppor part of the Sutton River (locality 33)
in 1963. This is not typical, hovever, amd is probably a rosult of
novaments along or near the Ordovician - Procacbrion contoct. A
vory rough minigum attitudo of between 4 and &4 degrees southwsrd
was coleulgtod in the Sixteon Wile Brook grea. If thio continued



to the Cepe Low ares o Silurion thicknoes of porkaps 2000 feet, and
2500 foct if tho Ordevieien were edded, might be anticipated, I
basinal thickening 1o occurrinz southward toward Huloon Bay o gropter
thicknoss moy woll occur, R.D. Johnson (1963) is of the opinicn
that ths poglonal southward dip might be in the order of one degroe
which would considersbly inerease the possible thickness., Hention
should be mode heore of Iook's (1564) mmgnotometer survey. He shous
a thicknoss of 1000 feet through the Cepe Low area, but a 2500 feob
cno 2 very shord distence southwarnd,
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LOGISTICS AXD OTHER COIS IDERATICORS

This scction is dovoted to o comparison of various methods
of exploration, ond ouggestions [or desling with that admirable human
boing, the Eskimo.

LOGISTICS

During fugust of 1963 the proliminary reconnaiscsnce of
Southampton Island was mede by flost equipped Gltor landing on lales,
Although 4his plano was exesllent, particularly In ito short taltee
off, the basic disedvantage was in its deep draugit flogto. &ince
thore are relatively few deep lakos - or perhape more importart,
those that con do ascertained as such from the alr - the smount of
goologle work done by this mothed is limited.

Perhaps the best plane for such work ig the shallow draught
Beaver or Cessna. Both have rapid tgke~off. Bocause of thelr limited
carrying capacity, however, all ocupplios - geolegic and othorwise ~
would have te bo brought to Coral Harbour by scae othor meoans,

Halicopter

‘ Sout hampton Island io ldeelly suited for holicopter exploras-
tion becguse of the flat terrsin, The rolstively high wind, howover,
can gomptines bo disadvantsgeous. The numerous lakes which dot the
ieland will allow a float plare to sct up fucl cachos if operations
aro extensive. Cthorwico the wipe of the islarkl is such that a3 holi-
copter can lay out its owm small caches.

Gggocn

Bocause wmich of the coactsl areps of Southampton Islend
boar cutcrop, canoe traverze is foasibleo although incloment. weather
may prolong field work.

A 22- foot canecs is rocommended as tho ideal size bocauco .
of its sea worthinesn, lead capacity and ceds of handling. The last
noods to be qualified: such a canvo ia cumdborcome but in the event
of storms a safo larding can usuelly bo made without Mull damoge
during begching.
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Beeaucas of the unprodictghle Bskimo outboard motors it is
rocormorded that:

(1) travel be es close to shore ee pessible., If the motor breaks
down ard an offshore wind is blowing the canoe may bo swept off into
Hudson Bay. Under such conditions the large size of canoo provents
handling by paddle.

(2} the geologist bring his own auxiliary motor - preforably
a5 to 10 h,p. This shoulé suffice to bring the cance into shore
egaingt strong offw-shore winda,

Laroo and Ponguin

Thio methed has not boen tried on Southampton Island but
the writar's cxpsrience with these amall amphibious vohicles in tha
Cape Tatnam Roglon maktes him think it is feasible.

Besically the method is this: eanoss will carry penguins
along the coast to designated positions, and the penguing will otrike
off inland, roturning to move further along the coact by caroe.

The penguin is 2 mmall two man veldcio with lorge, Jow
pressure tires. Bolh thess smd the boat-type construction of the
bady hslp to float the vehiecls when noceszary, slthough prddles are
neolicd for direction and powor.

A 22« foot canoo can carry one pangiin, its trailer end
oporstor, and tho attendant eupplies probsbly covering a two or thrac
wook imterval, tHovement along the coast can talo place batweon swdrds,
and Iniand exploration on windy days., As the pengulns should travel
in pairs two cances vould be needed.

Inland exploration could be dono by travelling slong old
beach ridges, erd inlend rock rubble areas which sbound in parts of
the interior of tho islard. As ponguins sro poor travellers on tumdra
ard marsh, air photographs must be used for guidance regarding ground
conditions in the prorosed Yine of travel,

As mentioned sbove tho ponguine should travel in pairs.
Thic is because they are subjoct to minor mechanical troubles.
Bacguse of this ons of the operators should also bo mechanically
experiencad.



Fotorhoad

A Paterhowd is a very seaworthy r.skimo launch scme thirty
faet by ten with doap draught, Kuch Bsltimo travelling along tho coast,
and betuaen islands and the mainland iz done using this bost, ,

Although such a craeft could be useful for ferrying suppliss
like pengiuns and 22-fool cances across large bodios of water to
Coates and Hansol Islends, its deop draugit will not ellow 1t to
approsch shere closely unless one of the very reore harbours is avail-
eblo. Becouse of this it wmay be necossary to ride out e a‘hom, it
tho boat cannot be beached,

Thic method of travel, particularly acroes large bodies of
wator, is preferable to that by single engined aircraft, but not by
a large margin, The motors are unmpredictable, as tie writer has
anperienced, end the geclegist may find himself riding a powerless
craft durinp riping waters.

OrER COHSIDERATIOND

Rolationohios with tho Bsltimo

All fiold partios should havo at loast ome Eskimo guide.
Such a gulde ia extremely usafel for hio sharp eyes an pards of the
iglorde gt the north ond of Hulson Bay, particularly Coates Jslamd,
abourd ' in predetory polar boars wiich may not bs scon by a geclogist
intent on studying rocks. 4 gulde is aleo mocessary for survival
in case it may become necaessary to live off the land,

T points showld be monticned hero rogarding tho Bolimo.
One is his religlon and the other hia maintenance of wctors.

There are no Bchkimos on Hensel or Cogtes Islands, Eoarly
all of theom sre clustored gbout tho Coral Harbour Depertment of
Transport or Hudson Bay Foat, A great many of the deopemlable guides,
both Protesbant ard fRoman Catholic, are oxtremely reoligious, and will
not work on Sunday. This must be taken into atcount whon hiring,
Decause those men are usually tho bost guides the geologist ahould
not moke demands upon then,

The writer has found that although the Eskimoé are usually
very good mechanics they are often very poor on preventative maintensnce
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Congequently he does mot trust their motore. The goologict is weil
odviged to bring hic own sparc cutboard motor in case of breakdoun,
It is particuleriy important that ho porsonelly check to sece that
tho necessary oil, gas, and other criticsl supplios are on board.
Hisurderstandinge regaerding acguisition of sunplies occur even with
¥shimos who appear to have a fairly fluont command of English.

Tha writer wishes to stress that the ebove tmet in no sense
bo construcd as a criticism of the Fskimo., For hio kindnoss, docency,
and intogrity, the Eskimo has few joors,
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FOSSIL IDTHT IFICAT IORS

localiby IB4-24 - about one-half mile south of oil shale exposures
an Sixtecn Mile Brook.

? Brochyprion acenthorterns (thiteavos)
? B, robustus Twenhofol
Orb!wmne nautiloid

Thia collsctien i6 in the onler of 10 to 25 fest
gstratigraphically hMghor than the oil shalo beds on Sixtecn
Hile Brook. The mspoct of the collection 1o Silurian but
becguoe of its poorly prescrved noture this dating is not
positive,

Locolity ibhw3A - gbowt cne mile south of Sixteen Hile Brook, erd
about cne-cuerter mile in from ghoro,

Clattrodichyon sbristollum (DiCrbign )7
Palasofavonitos proiificus (Biliinga)?
P sp., ¢f. P. kinseri Steagrn
;ﬁmuia affinis (Billinge)

Virgiong docussata (Whiteoaves)?

This collection is Silurian but no finor delimitetion
is possible.

Locality 164-9A ~ first small creck south of Sixteen Mile Brook
{cbout threc-guarters mile south) and chowt threc-
quarter mile uwp from mowth,

Strcmatoporoid: irdet, ‘
Clathrodictyon striatellun (D'Cebigny)?
L. eystenum Parks?

Polpecfovosites prolificus (Billings)?
Lvellis affinis (Pillings)

Virpiona decussatp (Whiteaves)

This coliectior is §ilurian but rno firer delimitation
is possibkle.

localdty 54-124 - sbout tuo miles north of Rocky Brook, This is the
first cliff forming outeron in from shore on
Sacticn C-D of Pigurs 20,

Coteninora rebusta (%ilson)
Pelneofevositon camax (Rillings)
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Favegites wilsenne (Naleon)

Favietalla slveclota minor {Bassler} s.i,
Frotrochlseolithus kdaeri Troojoson

? Mesanyonia ceras (Billings)

Liospira op., ¢f. L. parva Wileon
Hpenuoceras ckulitehi Falson
Diogtocoran sp.

fochocoras op.

tHionecoras? sp.

? Lanhoscoras Sp.

Upper tpper Ordovician, correlating with the Churchill
River Group of the northorn Mwisor Bay Lowland (ses Nalcon,
1963) and possibly with the Coution Creck Formabion of this
group. Sco locality M.-15A which appears to balong to tho
higher Chasm Croek Formeticn.

locality ¥6L-144 ~ mouth of Rocky Brook,

Roceptaculites op.

Saffordophyllum? portagsechutensis Felson
Cstenipore rubra Sincleir and Rolton

£, peslomeratifornis (Whitficld)

Fovistalls alveclata (CGoldfuss)

Fiagmopors lembel Sclmchort

Levocoralliue gonionhylloides (Teichert)
Dicstoceras sp.

Ianipegoceras laticurvotun {Uhiteaves)

? Marthococaras crassisinhoratum {Whiteaves)

Cyrtosomphocoras sp. (not collected)

Hiddle or low Ubpor Grdovician, correlating with
tho Bed Cache Repids Group of the northerm Hudson Bay Lowlard.

Iocadity I6i-154 - ebout two miles noftn ~f Rocky Brook. Thic is tho
highast outerop of Uppor Ordovisisn imiiczted on
Sgction #&-B of Figure 2,

Antiplectoceras ghompbbownenza (Parks)
? Dlestocerno sp.

Upper Upper Ordoviclan, corrclating with the
Churchill River Group of tho northern Hxicon Bay Lowlard
(ces telson, 1563) end possibly with the Chasm Creck Formotion
of this group.
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Figure 11, Bubble covered 0il 3hple Interval shown in Scetion C~D
of Figure 20, About 3 nmiles north of Sivtess Hile Broclk,
Photo taken near shore abl position 4 where 9 out of 15
saples were oil shale, N
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Figure 12, Base of Silurian clisfe shows in figure 10, Zes nlao
seetion (=D of firure 20, One nmmall 29 bed of oil ahple
eecurs et very base of oubcrep,
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Figure 20.
aur A-B, and C-D,

GEOLOGIC SKETCH MAP

& CROSS SECTION ' SOEEEIT ouTcROP
OF

SIXTEEN MILE BROOK AREA.

«  SOUTHAMPTON ISLAND, N.W.T.

SILURIAN (undivided): Limestone, Dolomite.

UPPER ORDOVICIAN ? Interbedded oil
shale and limestone — the "0il Shale Interval"
Represented nearly everywhere by rubble.

7 {3~ RUBBLE COVERED SURFACE

UPPER UPPER ORDOVICIAN Limestone.
=Churchill River Group)

Q° Cross - sections A-B and C-D are
\| sketches showing geologic relationships
o th and south of Rocky Brook -
Q& ALL GEOLOGIC BOUNDARIES ARE VERY APPROXIMATE north and souih of RoCky Droo

—respectively.

AND SOMEWHAT DIAGRAMMATIC. UPPER MIDDLE OR LOWER UPPER
ORDOVICIAN i{imestone.

(=Bad Cache Rapids Group)

Cross — sections E—F shows the over-
-all relationships inferred from these
sections, and from other observations.
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