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The Bluefish Member of the Hare Indian
Formation and, the Canol Formation, both
of the Middle to Upper Devonian Horn
River Group (Figure 1), are organic-rich
shales present over large areas of the
Northwest Territories (NWT). In the
Mackenzie Plain (Figure 2), these shales
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facies arerecognized atthe Arctic Eastoutcrop (Figures 4-10). The lithostratigraphy of the outcrop consists of the carbonate-dominated Hume

s s Formation, overlain by the tentaculitid-rich, friable black shales of the Bluefish
. Member, the Bell Creek member consisting of weathered shale, and the Canol

Formation of blocky black shale.

Organic richness, indicated by Gamma-Ray counts (GR), TOC, and U concentration,

shows that both the Bluefish Member and Canol Formation are enriched in organic

materials, whereas the Hume Formation and Bell Creek member have low organic
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In total, 70 m of section was measured and logged at the
Arctic Red River East locality (Figure 3). The section was
photographed and described with a focus on
lithostratigraphic divisions. Shales were described based on
their friability, hardness, weathered and fresh colours, odour,
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are good to excellent source rocks for . and any other macroscopic features observed. Carbonate content.
hydrocarbons, and are thermally mature * pack- and grainstones were additionally described with the A “ o Rovum, e La e Silica enrichment, shown by the SiO, content and Si0O,/Zr, indicates rock brittlenes.
over large areas. Not only has the Canol . aid of a grain size comparator. Samples for geochemical and - e - S "'+ Figure 8: Field photograph of Facies 4, heavily weathered  Figure 9: Field photograph of facies 5, black shale with a The carbonates of the Hume Formation have negligible silica content. The Bluefish
) ) e N e S shale. Chip samples were commonly difficult to obtain due well-bedded, blocky (book-like) appearance (above the - =1
Formation sourced the oil pool at Norman ' A — S s s Tt e o o s Bro oo e L B B Member has moderate, but variable silica content, whereas the Bell Creek member has
. Figure 4: Field photographs of Facies 1, nodular limestone. A) Figure 5: Field photographs of Facies Figure 6: Thin section photomicrograph of Figure 7: Field photographs of Facies 3, ammeris ~ 30 cm long; stratigraphic up is toward the top. r in r ips. [t m mmon reenish- .y s . . .
Wells, bUt the Shales may be Self'SourCIHg O\ger\fiewc;?tlllgH(;r(;lge ?‘grrfsn%‘lcioancazstlllegl)rcti?Red Ie{ffvzrleilag;c 2},lgbidded limegtone.gA)Zarll ~ 10 cm Fagciesfl and 2;f p}}llotograp}}lls at giffgrent fliigab;e blacIl)< sh?leicog‘;ati)?inkg & 30 B stratigrap Pist fetop E]jgli,sati:l(;il:; gé?olxslirfazit;t(;inin;’ lgulﬁz ?O%aeui, dsl?n d generally lOW SlllCa COIlteIlt The CanOl FOI'mathIl haS the OV@l‘all hlgheSt SlllCa
v . AE S outcrop. B) Closer view of the nodular limestone facies. thick matrix-supported limestone magnifications of the same thin section are = abundant tentaculitids. ack, rev-brown to black. Stratieraphic up is toward the top. . . . .
unCOnVGIltIOIlal l‘eSGI‘VOII'S Wlth eXCellent Eﬁmary overburden PossibIl)e crinoid arms and disarticulated ossicles, and bed containirr)lpg large intact paigred next to each other. A) and B) friable, papery mudstone typical of s e S e R COntent, bUt 1S lOCally Varlable. The SIOZ trend SuggeStS that the CanOI Formatlon haS dll
) ) ) Shale. siltstone Limestone % | laminar stromatoporoid fragments in a bed of Facies 1. D) brachiopods (floatstone; basal hotomicrograph of Facies 1 shows a matrix- Facies 3 is intercalated with thin . ) _ . ) _ _ . .
economic pOtentlal B()th Stratal units are . Large tabulate (I::)oral frag%nents in a bed of Facies 1. contact al'z scale card). Stratigraphic Eupported f%ssli)liferous limestone containing  packstone beds (at bottom of scale lncreased blogenlc S]llca IHPUt Compared to the terreStrlally domlnated S]llca lanH: for
h M k ) Pl _ P l . Shale (black) e Stratigraphic up is toward the top in all photographs. up is toward the top. Thin section limestone, brachiopod, gastropod, crinoid, card). Stratigraphic up is toward the th H I d F t
Photomicrographs of facies 1 are shown in Figure 6A and 6B. hotomicrographs of this bed ar nd stromatoporoid fragments. C) and D) top. B) Tentaculitids and/or e nare indalian rormatction.
present across the SEIELIAE aln’ e _*_ Gas show S o ° Eh(;)w(;l inCF(i)gguis;C gnd 6]S). B§ Will? ?)hotson(l)icioogroa;h ofalf:-:iaceiesS 2 “rilatrix styliiolinids are the characteristic Figure 10: Field photograph of facies 6 i i i i i o i )
Plain and Peel Plateau areas of the ... o ettt o ot supporied Toocersss Tmestons  rasoen, e sy sppaort o The relative input of terrigenous material at the time of deposition is determied by
. . . ’ interbedded with fla ack shale facies. . . : .
Northwest Terrlto ries. Thelr thermal Eoure 1 Resional Middle and Late Devonian abu.nd.an.t tentacqlitids .and/o.r conta.ining large intact brachiopod body  bedding planes. Stratigraphic up is In this photograph thye carbonate lenses the terrlgenous lnput proflle (TIP)* and Th/U Except for the Blueflsh Member, Where
_ _ sur 8 _ _ styliolinids. Stratigraphic up is fossils and fragments. E) and F) toward the top. rapidly thickeniand thin aterally aned haye : - - _
maturity and hydrocarbon potential have, e o o orios (madifiod e T OB O Tt og N o Facles 2 araih supporied a weak laminated appearance. Th levels were below the detection limit in three samples, the profiles show good
. . from Maclean and Cook, 1999). This stud onearcl) ?se S I SRR R B e:irrlle_rr;zir?leef“ ra?rf—siongr eral?rié)sngnz V(\),‘iNS Stratigraphic up is toward the top. o .
however, not been adequately studied in ;o o e Horn River group in the - 6Eand 6F T S e e correla‘Flon betwee_n _TIP and- Th/U tl_lroughout the s_ampled stratigraphy. The Hume
the latter two regions. To Detter | i R and Conol brmatons ST Formation has negligible terrigenous input. The Bluefish Member and lower Bell Creek
understand the thermal maturity and piysiogaphic regions. but its internal member show an oscillating, but increasing terrigenous input trend, followed by a
hydrocarbon potential of the Bluefish and Ty thins toward the west i the norchern - . rapid decrease. The upper Bell Creek member and the Canol Formation show a
e 3 o - >
. Mackenzie Plain and southern Peel Plain, and - Py . . . . . . . .
Canol shales in the Peel Plateau, a wasnotobservedin either outerop n this study Strati grap hy = SRR o] |4 ) ) | ) . . relatively flatand low protile, indicating sustained reduced terrigenous input.
. he upper member of the Hare Indian E . : .
subsurface Rock-Eval/TOC sampling romaton mformally termed the Bell Creek : > i < } Presence of carbonate, indicated by CaO content, shows high values for the Hume
. e member, has variable thickness. In the study area 65 . . . . - : :
program was initiated by the NOrthwest it thins and eventually pinches out toward the ¥ i ‘ | an d : 4 <4 Formation, an oscillating but decreasing trend upward in the Hare Indian Formation,
. . . . West; at the Arctic Red River East section it is v ok L 10 B R B g g T o AR o e - . . .
Terrltorles GeOlOglcal Survey (NTGS) 11 ;Fyzl;\?;}i’ngig \}vier:e 'Ec}}llied;h?euf'icslis l\zgrsni)netr ?: Figure 3: Qverview image of the Arctic Red River East qutcrop taken duringahelic.opter f.ly-by..The outcrop is ~ 75 m high; the . o 60 - < 60 - 60 - 60 - 60 - § 60 60 - 60 - and d generally IOW prOflle 1n the CanOl FOI‘mathn.
2015. In the summer of 2016, two Lol be et w e bar s aprointe d o he prpecte doron f e potogrpt,Ssigphicy s ovard e op of ey Analytical Jg | Proxies for paleoredox conditions include the enrichment factor of vanadium
outcrops were strategically selected for northeast. Arctic Red River East 1 located at NGS721.045, W130445.339, o approximately 20 kam east of Arctic Red Rive : \ (EFV)™ and Ni/Co. An EFV > 1 indicates enrichment of V under anoxic conditions; a
. - . - . : Outfitters base camp, and is in the Upper Ramparts River map area (NTS 106G; Aitken et al., 1982). The outcrop is located on the o | ] | | L - ! L - - : i
fleld examlnathH and Sampllng based on thelr lOCatIOH and easttet'tnbankofa depep rivercuiofag)ibutaryI(:ft}teArctic Relzl Rivel(‘. The outcropE:anb(:approac})ledbyhetlicoI[))terwit; suitai)le Re S u ItS Canol B >0 { >0 >0 >0 >0 >0 >0 1 >0 NI/CO < 5 lndlcates OX]C; 5'7 dySOXIC and > 7 SUbOXIC'anOXIC Condltlons NOte that
ay =7 . landing on a boulder-rich point bar of the river. At this locality an exposure of the Hume Formation is overlain by the Hare Indian ormation - " : ! . . . .
accessibility to fill areal and Canol formations. The top of the Canol Formation is covered at the measured outcrop, but the contact with the overlying i I L values are highly susceptible to weathering effects, and the results are likely indicative
. Imperial Formation was observed in the next outcrop exposure toward the North (upward in the ph raph). —~ - — — —~ —~ —~ — — — - r
gaps in the subsurface perial Formation was observed in the next outcrop exposure toward the North (upward in the photograph) E - E >l | Z E E E E g € } of overall trends only, but may not represent actual depositional conditions. The values
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Bluefish and Canol mineralogical analysis along with spectrometer data were : 5 < d é suggest that anoxic conditions did not Prevall during the deposition of th.e Bell Creek
source rock and thermal collected at one metre intervals. Select laboratory analyses = ? | > member and most of the Canol Formation. However, for most of the Bluefish Member,
I : . = ! > I I I '
maturity dataset for the for the Arctic Red River East outcrop completed to date and = ol € . . . . _ . . 5 ol |9 th_e lower 10 m anq 1ncrea51ng¥y in the upper 1_0 m of the_ Canol Formatlon-b-oth EFV and
Peel Plateau. The their results presented here include: thin-section analysis — — C <> Ni/Covalues are high, suggesting atleast partially anoxic or hypoxic conditions.
ey : E outcrops are termed and photomicrographs to complement facies descriptions by e n— : Scree sampled, | ‘1) Z <
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Googleearth | S feature (Flgure 2) p this interpretation; source-rock an alysis to determine total = . Covered  no S - o o < 0 o o o </ 0 0 '\> 0 P e Aitken, ].D.,.Cook, DG and Yorath, C.J. 1982. Upper Ramparts River (106G) and Sans Sault Rapids (106H) map areas, District of
kST (1 : _ _ | . Member . = = P, < Mackenzie. Geological Survey of Canada, Memoir 388, 48 p.
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N o SR organic carbon (TO C) content and rock maturlty; and X-Fay ~ (cndiferentated) , Tentaculiia/ . - = j—f—' f ‘ > > — MacLean, B.C., and Cook, D.G. 1999. Salt tectonism in the Fort Norman area, Northwest Territories, Canada. Bulletin of Canadian
Figure 2: Location map of the 2016 field camp study locations. Base camp was located 1 . . . . . . Ripple cross- Syl ume B — r : _
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examined: Arctic Red River East and Flyaway Creek, both indicated by green tacks. R @ d River East outcro v el e s e T 0 o o o o e o0 200 200 o S o Wedepohl, K.H. 1971. Environmental influences on the chemical composition of shales and clays; in Physics and Chemistry of the
This poster focuses on the results from the Arctic Red River East outcrop. p s ' ' ' . . ' . ' ' ' _ Earth, edited by L.H.Ahrens, F.Press, S.K. Runcorn, and H.C. Urey. Pergamon, OXfOI‘d,p. 305-333.
GR (API) TOC (wt. %) U (ppm) SIO, (wt.%)  SIO, (Wt.%)/  TIP* (wt. %) Th (ppm)/ Cal (wt. %) EFV* Ni (ppm)/ Wedepohl, K.H. 1991. The composition of the upper Earth's crust and the natural cycles of select metals; in Metals and their
Zr (ppm) U (ppm) Co (ppm) Compounds in the Environment, edited by E. Merian. VCH-Verlagsgesellschaft, Weinheim, p. 3-17.

*TIP (wt. %) = AlL+Fe,0,+KO,+TiO,
** EFV = (Ve /AL O, we. %) /(Vern™> /AL O,we. %), where AS = average shale composition (Wedepohl, 1971; 1991)




