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Conodonts from the Kechika Formation and Road
River Group (Lower to Upper Ordovician) of the
Cassiar Terrane, northern British Columbia’

Leanne J. Pyle and Christopher R. Barnes

Abstract: This study examines the lower Paleozoic stratigraphy of the Cassiar Terrane from three key sections com
prising an east—west transect across the terrane. The Cassiar Terrane, west of the Northern Rocky Mountain Trench,
consists of a Neoproterozoic to Triassic succession and is a fragment of the Cordilleran Miogeocline that has been dis
placed northward. The amount of displacement from its original position remains controversial. Conodonts from the
Cassiar Terrane have been previously reported from only a few reconnaissance studies. More than 3000 m of strata
have been measured and examined in detail and 85 conodont samples collected. A total of 926 identifiable conodont
elements are assigned to 31 species representing 21 genera. The conodonts are mainly representative of the
Midcontinent Faunal Realm, but some also represent the Atlantic Realm. Conodonts from the upper Kechika Formation
and base of the Road River Group are Early Ordovician (Tremadocian) in age, and those from the upper Road River
Group range into the Upper Ordovician (Caradocian). The detailed Ordovician stratigraphy and temporal constraints es
tablished by conodont biostratigraphy provide for correlation to coeval facies of ancestral North America. The onset of
Road River sedimentation in the mid-Tremadocian is, however, older than that in the Macdonald Platform to the east
(early Arenigian). This onset timing may help link the Cassiar Terrane to a specific part of the miogeocline from which
it was transported.

Résumé: Cette étude examine la stratigraphie du Paléozoique inférieur du terrane de Cassiar a partir de trois sections
clefs comprenant un transect est-ouest a travers le terrane. Le terrane de Cassiar, a 'ouest du sillon septentrional des
Rocheuses, comprend une séquence du néo-Protérozoique au Trias et représente un fragment du miogéocline de la Cor-
dillere qui a été déplacé vers le nord. La distance de déplacement par rapport a sa position originale demeure contro-
versée. Les Conodontes du terrane de Cassiar n'ont été signalés antérieurement que dans quelques études de
reconnaissance. Des strates ont été mesurées et examinées en détail sur plus de 3000 m et 85 échantillons de Conodon
tes ont été recueillis. Neuf cent vingt-six (926) éléments identifiables de Conodontes ont été assignés a 31 especes re-
présentant 21 genres. Les Conodontes sont surtout représentatifs du domaine faunique du centre du continent, mais
quelgques-uns représentent aussi le domaine de I'Atlantique. Les Conodontes de la partie supérieure de la Formation de
Kechika et de la base du Groupe de Road River datent de I'Ordovicien précoce (Trémadocien) et ceux de la partie su
périeure du Groupe de Road River atteignent I'Ordovicien supérieur (Caradocien). La stratigraphie détaillée de
I'Ordovicien et les contraintes temporelles imposées par la biostratigraphie des Conodontes permettent une corrélation a
des faciés contemporains dans I'ancienne Amérique du Nord. La sédimentation du Road River au Trémadocien moyen

a toutefois débuté plus tard que dans la plate-forme de Macdonald vers I'est (Arénigien précoce). Ce moment du début
peut aider a relier le terrane de Cassiar a une partie spécifique du miogéocline d’ou il provient.

[Traduit par la Rédaction]

Introduction North America in the Middle Jurassic (Gabrielse and Yorath

) 1991). Geologic and paleomagnetic measurements indicate
The parautochthonous Cassiar Terrane represents a SegmMg{y terrane was displaced northward along a dextral strike-slip

01_‘ the Cordilleran Miogeocline bqunded to the east by thegg ¢ system (Tintina — NRMT Fault) by a minimum of less
Tintina — Northern Rocky Mountain Trench (NRMT) Fault, 1han 500 km (Price and Carmichael 1986) or up to 900 km
which offsets the miogeoclinal strata from those of anceStraéGabrielse 1985) from the Kakwa Platform (Fig. 1). Maximum
North America (Fig. 1). The western boundary of the Cassiaggiimates based on paleomagnetic data of the Slide Mountain
Terrane is the Intermontane Superterrane, which accreted g, rane indicate movement over 2000 km (Richards et al.
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Fig. 1. Map showing lower Paleozoic paleogeography and presentover 300°C. The conodonts have been assigned to 31 species
position of the Cassiar Terrane (modified from Cecile et al. 1997).representing 21 genera that are representative mainly of the
—— Midcontinent Realm; however, species characteristic of the

Y LT BABBA fr#\ . 3 — ﬁ, 5 Atlantic Realm are also present.
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%L:‘_' RARKLINIAN -‘"ll“'“l"“;" Group have been examined from three key sections: near
I~ 1 - Moodie Creek; south of Deadwood Lake; and near the town
SRS e Al ship of Cassiar, at the base of Mount McDame (Fig. 3). The
stratigraphy of the Kechika Formation and Road River
Group is broadly similar to that of the miogeoclinal succes
sion east of the NRMT recently reported by Pyle and Barnes
. (2000).
[ N1 Gabrielse (1963, 1979, 1998) described the miogeoclinal
Territories succession of the Cassiar Platform, originally referred to as
the Pelly—Cassiar Platform (Gabrielse 1967), during
regional-scale mapping within the McDame (National Topo
graphic System (NTS) 104 P) and Cry Lake (104 1) map
areas. Gabrielse (1963) was the first to describe the Kechika
(as a group) at its type locality in the McDame map area.
Kechika strata have been reported from the Cry Lake (104 I)
Alborta and McDame (104 P) map areas west of the NRMT
WIS TON (Gabrielse 1962, 1963). Nelson and Bradford (1989, 1993)
BASIL mapped part of the geology of the Cassiar Terrane.

In the type area, faunas reported include graptolites,
trilobites, brachiopods, bryozoans, and cephalopods, which
: provide an approximate age from the Late Cambrian to early
200 km _— = Late Ordovician (Gabrielse in Glass 1990). In the Cassiar
Mountains, Norford (1962) described the overlying Silurian
Sandpile Group and its fauna.

The stratigraphy of the three sections, Moodie Creek,
Deadwood Lake, and Cassiar — Mount McDame (Fig. 3), has
been described in detail by Pyle and Barnes (2000). The
contact of the Kechika Formation with the overlying Road
River Group is conformable and gradational over less than
1 m at both the Moodie Creek and Deadwood Lake sections
1993) or, based on Cambrian stratigraphy, up to 1700 km ag-igs. 4, 5).

a margin segment from Idaho (Pope and Sears 1997; Fig. 2). At Moodie Creek, the Kechika Formation (1770 m,-tec
In the Cassiar Terrane, previous work on lower Paleozoitonically thickened) disconformably overlies the Lower
conodonts has been restricted to a few small Cambrian t€ambrian Rosella Formation and consists of a variety of
Devonian collections made in the study area during regiondlithologies. The section is fault repeated such that the maxi
mapping projects. In this study, detailed sampling for conodontsnum thickness in the area is approximately 900 m
was carried out across an east—-west transect of the Cassi@abrielse 1998). Units are of low metamorphic grade likely
Terrane using three principal stratigraphic sections (Fig. 3)due to alkaline sills and dykes in close proximity, described
This study is part of a larger project directed at examiningby Pell (1994). Units included pink-brown sericitic, cleaved
the lower Paleozoic stratigraphy and conodonts from Uppephyllite, orange-brown massive dolostone with prominent
Cambrian to Lower Silurian platform to basin facies of thequartz veins, green argillaceous, sheared siltstone and grey
Northern Canadian Cordilleran Miogeocline (Pyle andweathered, thin- to massive-bedded dolomitic limestone.
Barnes 2000, 2001). Conodonts were recovered from the base of the overlying
A total of 3032 m of strata was measured and described ifRoad River Group, and only the uppermost Kechika Ferma
detail, and 85 conodont samples were collected (4-5 kgion is illustrated in Fig. 3. The Road River Group measured
each) through the Kechika Formation and Road Rivefrom Moodie Creek (88 m) consists of cleaved grey and
Group. The conodont samples were taken from carbonaterown shale and recrystallized silty limestone and dolostone.
beds and processed through standard acid-dissolution techhe overlying dolomitic siltstone and sandstone are assigned
niques followed by concentration of conodont elements withto the Sandpile Formation (late Llandovery to early Wenlock;
heavy liquid (sodium polytungstate) and magnetic separatiorGabrielse 1998), and the contact appears to be conformable

The samples yielded 926 identifiable conodont elementsand gradational over a few metres.
which have colour alteration index (CAl) values ranging At Deadwood Lake, calcareous Road River Group
from 3 to 5, indicating burial temperatures of 110-200°C to(427.5 m) conformably and gradationally overlies the light
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Pyle and Barnes 1389

Fig. 2. Map of United States and Canadian Cordillera with Cassiar Platform translated (A) 600 km south in accordance with paleomagnetic
data from Butler et al. (1988), and (B) to its proposed site of deposition in accordance with subsequent >2000 km northward translation
of Slide Mountain Terrane (Richards et al. 1993; modified from Pope and Sears 1997).
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Fig. 3. Map showing geographic localities of Cassiar Terrane sections in Cry Lake (NTS 104 P) and Kechika (NTS 94 L) map areas.
Kechika River approximates the Northern Rocky Mountain Trench (NRMT). Cordilleran miogeoclinal section localities east of the
NRMT are also shown (NTS map areas 94 F and 94 K).
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grey weathering shale and thin-bedded limestone of théain by sandstone of the Ramhorn Formation, as defined by
Kechika Formation (65.5 m). The Road River Group is di Gabrielse (1998). The conodont samples from this section
vided into four informal units (Pyle and Barnes 2000; were barren.
Fig. 5). The basal unit (155 m) consists of lenticular lime
stone and interbedded shale in metre-scale packages, whi . .
weather orange-grey. The lenses increase in number an onodont biostratigraphy
lateral continuity upsection. Unit 2 is a series of grey previously, no detailed biostratigraphic studies have been
quartzite beds, quartz veins, interbedded dolostone, anghrried out in the lower Paleozoic strata of the Cassiar
black phyllite (117 m). A third unit (52 m) consists of Terrane. Pohler and Orchard (1990) reported three species
largely grey, dolomitic siltstone, black shale and phyllite, jdentified from two small collections from the Cassiar
and minor lime mudstone beds. Unit 4 (144 m) is beddedrerrane. The conodont fauna from the upper Kechika For
lime mudstone to grainstone interbedded with black shalemation and Road River Group of the Moodie Creek and
which decreases from 30-50% at the base to less than S¥eadwood Lake sections is assigned to 31 species representing
at the top of the unit. Some beds are undulatory and con21 genera (Tables 1, 2). Among these, several zonal species
tain chert nodules. Grainstone becomes abundant near thge present.
top of the unit represented in part by phosphatic lags. The The biostratigraphy of the Kechika Formation and basal
unit is disconformably overlain by massive-bedded, lightformation of the Road River Group, the Ospika Formation,
grey dolostone, which Gabrielse (1963) initially called thehas been established from nine stratigraphic sections east of
Sandpile Group and now the Sandpile Formationthe NRMT by Pyle and Barnes (2001; Figs. 3, 6). Based on
(Gabrielse 1998). this framework, the conodonts recovered from the Cassiar
The Road River Group examined in two creeks at theTerrane establish that the Kechika Formation — Road River
Mount McDame section consists of 120-200 m of blue-Group boundary lies within thRossodus manitouen®ne
black shale and slate interbedded with rare nodular limg¢middle Tremadocian)Rossodus manitouendRepetski and
mudstone. Volcanics were observed near the top of the blackthington occurs within the uppermost Kechika Formation
shale units, and the Road River Group is conformably -overat the Deadwood Lake section (sample DL-96-2) and within
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Pyle and Barnes 1391

Fig. 4. Biozonation and stratigraphic distribution of conodont species from the upper part of the Moodie Creek sectioiN(58°46
127°33W; section located 1 km east of Moodie Creek, 7 km south-southeast of Moodie Lakes; 6 km of ridge trending southwest—
northeast, then north; section strongly deformed, possible stratigraphic repetition or omission due to faulting in the lower part). Gp.,
Group; Fm., Formation; Mb., Member.
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the base of the Road River Group at the Moodie Creek sectiohake, Cry Lake map area (Figs. 3, 6). The base of the
(sample MC-95-A1; Figs. 4, 5). At the Deadwood Lake sectionA. superbugZone is defined as the level of the first appearance
the zone is at least 84 m thick. of Amorphognathus superbuRhodes (Bergstrém 1971).
The fauna from the upper Kechika Formation and basallhe base of the zone is 417.5 m above the base of the mea-
Road River Group of the Cassiar Terrane (Figs. 4, 5)sured section and 352 m above the base of the Road River
includesR. manitouensjsCordylodus angulatu®ander, and Group (sample DL-96-21). The top and thickness of the
longer ranging species @ordylodus such asC. lindstromi ~ zone are not constrained, and it is cut by a disconformity.
Druce and Jones anfd. caseyiDruce and JonesJtahconus The zone was originally defined in Baltoscandia by
utahensis Miller,  Acanthodus lineatus Furnish, Bergstrom (1971), who divided it into subzones and- dis

Drepanoistodus pervetusNowlan, and Variabiloconus cussed its widespread occurrence in Europe and North
bassleriFurnish. New species (formally named by Pyle andAmerica and use for intercontinental correlation. Characteristic
Barnes 2001) of Midcontinent Realm affinity that are presenspecies that occur in the zone from this study include
at this interval in the Cassiar Terrane and east of the NRM1Prepanoistodus basiovaligSergeeva)Ansella jemtlandica
are Drepanoistodus minutysCordylodus delicatus and  (Lofgren), Yaoxianognathusp., and the long-ranging species
Striatodontus strigatusThese data indicate that the Kechika Phragmodus undatuBranson and Mehl.
Formation — Road River Group contact is significantly older Graptolites collected from the top of the Road River
than that observed east of the NRMT, where the base of theroup (sample DL-96-26) comprise an assemblage of three
Road River Group is within th@rioniodus elegangZone, diplograptid taxa, which indicate tHmearis Zone and a late
early Arenigian. Caradoci_an - early Ashgillian age (H. Williams, personal

The Road River Group at the Deadwood Lake sectjorffommunication, 2000). Macrofossils from th_e top of the
ranges into théaroistodus proteugone (late Tremadocian), Road River Group at Deadwood Lake were interpreted by
the base of which occurs at the level of the first appearanc®-W. Sinclair (in Gabrielse 1963, pp. 38-39) as Middle or
of Paroistodus proteufLindstrém), as was originally proposed -@té Ordovician (Trentonian or Edenian = Caradocian) age,
by Lindstrém (1971). The thickness of the zone was notWhich is in agreement with the conodont and graptolite ages.
determined, a®. proteusoccurs only in sample DL-96-13,
168 m above the base of the Road River Group. Discussion

The conodont fauna also indicates that the Road River
Group ranges into the middle Caradocian, Upper Ordovician There is considerable debate about the original position of
(Amorphognathus superbugone), at the Deadwood Lake the Cassiar Terrane along the Cordilleran Miogeocline. A
section (59°0'N, 128°23W), southwest end of Deadwood problem in the reconciliation of paleomagnetic and geologic

© 2001 NRC Canada
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Fig. 5. Biozonation and stratigraphic distribution of conodont species from the Deadwood Lake sectioriN5QZBC23W,; located at
the southwest end of Deadwood Lake, in creek bed which drains into the southernmost tip of the lake). Abbreviations as in Fig. 4.
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data lies in the large-displacement evidence suggested B50 km south of its present position during the early Paleozoic,
paleomagnetic measurements within the Cassiar Terrane amth line with the Kakwa Platform (Gabrielse 1985; Price and
the structures responsible for the movement. Dextral motioitCarmichael 1986; Cecile and Norford 1993; Fig. 1).

along the Tintina — NRMT Fault system from the mid- Paleomagnetic data from Permidfarafusulinabearing
Cretaceous (105 Ma) to early Tertiary ranges from 450 tdimestone of the Sylvester Allochthon, which overlies the
900 km. The terrane may have originated a minimum ofmiogeoclinal succession of the Cassiar Terrane and was
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Table 1. Number of conodont elements recovered from Deadwood Lake section, uppermost Kechika Formation and Road River Group.

Kechika

Formation Road River Group
Distance above base (m): 13 28 97 181 3885 4175 4275 4375 4575 4675 4785 4855 494
Sample No. (DL-96-): 2 3 7 13 18 21 22 23 25 26 27 28 29 Total
Acanthodus lineatus 4 9 168 181
Amorphognathus superbus 63 63
Ansella jemtlandica 1 1
Colaptoconussp. 7 18 25
Cordylodus angulatus 18 18
Cordylodus caseyi 2 2
Cordylodus delicatus 2 2
Cordylodus lindstromi 3 6 9
Drepanoistodus basiovalis 4 3 1 2 2 3 15
Drepanoistodus pervetus 10 36 46
Drepanoistodus minutus 3 2 5
Drepanoistoduzf. D. n.sp. A 8 8
Macerodus diana@ 2 2
Macerodussp.? 1 12 13
Panderodus sulcatus 1 1 7 9
Paroistodus proteus 7 7
Periodonsp.? 3 3
Phragmodus undatus 9 29 48 86
Plectodina tenuis 13 13
Protopanderodus liripipus 5 5
Pseudooneotodus mitratus 4 4
Ramiform indet. 1 1
Rossodus manitouensis 52 164 216
Striatodontus prolificus 3 3
Tricostatuscf. T. infundibulum 2 2 4
Utahconus utahensis 5 5
Variabilioconus bassleri 48 48
Yaoxianognathusp. 4 4
Total 4 92 483 15 7 67 3 3 2 12 10 29 71 798

Table 2. Number of conodont elements recovered from the Moodie Creek section, Road River Group.

Distance above base (m): 1 13 40

Sample No.: MC-95-Al1 MC-95-A3 MC-95-A5 Total
Acanthodus lineatus 19 19
Acanthodus uncinatus 7 7
Colaptoconussp. 5 1 6
Cordylodus angulatus 3 3
Cordylodus lindstromi 2 2
Drepanoistodus minutus 6 6
Drepanoistodus pervetus 14 1 15
Rossodus manitouensis 20 20
Striatodontus strigatus 2 15 17
Utahconus utahensis 11 11
Variabiloconus bassleri 22 22
Total 111 2 15 128

likely accreted by the Middle Jurassic (Gabrielse and Yorattoccurred before its emplacement onto the Cassiar Terrane. Pope
1991), indicate 700 km northward translation of the Cassiannd Sears (1997) proposed that the terrane originated about
Terrane since 105 Ma (Butler et al. 1988). In contrast, Richard4700 km south of its present position, based on Camlstiean

et al. (1993) interpreted other paleomagnetic data to suggesgraphy and archeocyathid faunas, which restores the
that part of the Sylvester Allochthon has been translatecCassiar Terrane to fill a miogeoclinal gap in Idaho (Fig. 2).
northward over 2000 km relative to North America betweenThe main problem in establishing these large displacement
the Early Permian and Jurassic. The movement may havestimates is that the dextral faults to accommodate the-trans
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Fig. 6. Biostratigraphic correlation chart for the Ordovician system. Conodont and graptolite zones after Goldman and Bergstrom
(1997), Fortey et al. (1995), Harris et al. (1995), and Webby (1995), and time scale after Webby (1998) and Cooper and Nowlan
(1999). Abbreviated subzoneR:. musk. Rossodus muskwaensR. sheff. Rossodus sheffieldensig. con, Graciloconus concinnys

C. bol, Colaptoconus bolitesT. sw, Tropodus sweetiB. ex, Bergstroemognathus extensus va, Juanognathus variabilisAbbreviated

stages and substages: Strefford’n, Streffordian; Pus., Pusgillian; Caut, Cautleyan; Rawth, Rawtheyan; Hirnan., Hirnantian; Croix.,
Croixian; Tremp., Trempealeauan; Black., Blackhillsian; Rang., Rangerian; Maysvill., Maysvillian; Richmond., Richmondian; Gamach.,
Gamachian.,CT, data from Cassiar Terrane; N. Am., North American.

— -
wn|w|w
SIEEIEIEE ZONES
= @0l & & ZONES ZONE
Wl 2w 2| MID-
3 | = BRITAIN/ JAMERIC M- -
e =] E. & - 5 AUSTRALIA N f\,MLRlCA ATLANTIC JCONTINENT ATLANTIC CONTINENT
w| 2|7 F| 2| g IR AUSTRALIA| TREALM T [T REALM REALM REALM
£ T—_: O persendphes Bos. persendpin
S| E g O extraord, O catraond, .
|| = E T pacificns A. shewzert
— = = T A ardovi
=% (3, fastigatis tre
ohl E T Ly anceps ety
= g o |2 Bo li). armnutie A, divergens
[ —_—
v B g 2 VD com D complunatis
<, = g S Ead )
[ c “ _o{_ JJ?LU?J;IGH- "I' grﬂﬂdﬂ -----------------
= |'G livensis
2 le = £ rribasing
& z . pmiay it A superbns | O velieuspis A superbus
= P lineuris
s| |2 *CT *CT
E = B conflieens
E 5| . confluen
(). spiniferns
| o cingoni | 0 b———d  fTTTTTTTTTTA
g = clgant & ruedentannd ] -
o= = |2 . i H] Forenuiy
— 8 = | e O etiericatiies 3
o 5| e
= | T B =
& -‘% = | = 5 Fal w| P oundutus
S| w| =
—| S| E|S
2 DD mudidens— A, traereasis] o | B compressa
= 2 = o L2 bicornis 3
-3 E T | £ quadridaciilus
= ‘:_3? O, valeoratus o
e = £ ouewlewta
u
el
= Gi2 A vuriabils
=
g E £
= = 3
L = - -
'E = N geaeihis N grocilis E Coaweeti
b ks P anserinus| 3
= Gil L
= = 2
=] : s
O c . H. teveiuscuwius ! -
% S'u % I teretiusearus | 7 cfu‘;'{vphu.\' i f‘i’.‘:lf ::r:' _ff'lffmd.\vif—
:: - a4 F osorra Foe CHSLE
Ll - T-:‘ 8 LY mnrchisend | 43 decoranis L freflexuesst[ T T TTTITTIOT
= E 5,: 5 Dad & ,m,‘,h,m)‘; el | I tableheadensis
L P
:'9 = ﬁ%‘ E D). artus T3 intersing m }‘J‘i.b. I hotodentaraf---- ;’_}_x,-_)p_;{;[;.-—s """
2 S = o= o hiramdn |0 fentacadaitedf. vuriuhr'!i.lf—m o singosa F----- S Aorriqus
£ ) o TH parva {7 adtifions
1 = i b . - ) o . .. P i
o { mibherudus G Cucoprupins P oviginalis £ haoris P w‘:gmw'!s
= /'513# DRI B. navis ' T lueviy
— = _g A E A e B riangulariy
== o S ganonda- J gananda
= =z . R andinug 3 evre f v
. E.D = mr. £}, nitichis D orotabiidus £} evae 0. evae . Boew
c|= = . protwfidi ) O communis
5] 4 O, communis 1w
= z Chi-2 gerits
<2 = Trutivosu Y E elegans P elegans - -
Eg g I A edeltatus- — A kechikuensis ——
- Sg E E;;.'ppm.\'a'mums Tapproximatus|  p profers O cectasus P gracifis ] ‘(". bol.
ﬂé} = = g 5|, A vicroriae P antiuittis M. dignae F proteus *CT 5. subrex G ocon,
o8 2 = E D, mrcgifiveayf] D ATE ) A deltutus
b | 5 = Lad = - P
[ -::ﬁ 5l | 3 e - Low diversine £, I nowlani Low diversity interval
— =22 | & Proivrapius o - ) "
_8 = [ (Ionograpnes | £ deltifer P deftifer R sheft
= lall:i2 OUESTS R nisk
| 5 = _ . Arcnitouensis . .
E| & 8 f; svitla- |y vichardsoni C. angulaties R, manitouensisy O
& |y Anisograptns) T
?-_J w o Lal i N foains . O feafuis *CT ,}rf fenuix
== = | & flabettiporms Cordvloduis spp, y Tapetosnathus
_ Z™ CLER. Habedfifirmisi fapetugnathus | __~ 5110_{_ _‘5’ _________
= w € Nuedstromi -
5| 2 . C_interaeding 7 progavus
‘:I) o Z # g Coprouvis | ____
= | & 5 .E Eocomodontiy Eoconodontus Eoconodontos

© 2001 NRC Canada



Pyle and Barnes 1395

lation have not been identified, that is, those west of theMaterial

NRMT Fault between the Intermontane Superterrane and Thirty-one elements.

ancestral North America and the southern continuation of

the NRMT. Repository
An important aspect in estimating displacements along GSC 119654, GSC 119655.

fault systems is the offset of geologic units. This study, on

the basis of the Ordovician stratigraphic succession, confirms

that the Kechika Formation and Road River Group are  Genus CordylodusPander 1856

broadly similar to the lithologies of the miogeoclinal succession ~ Cordylodus delicatugPyle and Barnes 2001)

observed east of the NRMT in northern British Columbia (PI. 1, fig. 5)

(Macdonald Platform) and may have originally been continuous

with the Kakwa Platform to the south (Cecile and Norford Remarks ) ) )

1993). The lack of Ordovician miogeoclinal strata inboard in_ A few specimens of the small, delicate species of

Idaho makes a lithological match to that part of the Cordylodus with extremely wide angl_e betw_een slender,

miogeocline difficult. elongate cusp an_d first der_mcle of posterior c_ientlc_ulat_ed_ process
The conodont fauna is largely of Midcontinent Realm &€ present in thls .collec_:uq@ordylodus delicatuss similar

affinity but does contain some Atlantic Realm species. Thd® C. primitivusin its primitive characters, such as a deep

age of the Kechika Formation — Road River Group boundanpasal cavity and simple morphology.

as established by conodonts suggests an older age (mid-

Tremadocian) within the Cassiar succession compared witccurrence , ,

that east of the NRMT (lower Arenigian). Rossodus manitouenstone, Road River Group.
Although the paleomagnetic data that require large post ]

mid-Cretaceous transport of the terrane are in conflict, thé/aterial

detailed stratigraphy and age constraints on the Ordovician TWO elements.

succession are a contribution to the Cassiar Terrane puzzle. .

Future work to establish a section of the autochthonoudrepository

miogeocline that has a similar age range for the onset of GSC 119644.

Road River Group sedimentation may help establish the initial

position of the Cassiar Terrane. Genus Drepanoistodud.indstrém 1971

Drepanoistodus minutu@Pyle and Barnes 2001)
Taxonomic remarks (Pl. 1, fig. 10)

The following taxa require no further taxonomic description Remarks

or (_)nly brief taxonomic remarks. The suprageneric classifi- g small, delicate apparatus is distinguished from other
cation of orders of conodonts proposed in Sweet (1988)_angpecieS of Drepanoistodus by comprising simple,
modified by Aldridge and Smith (1993) is followed herein. ,nqnamented coniforms characterized by small size and
Add|t|k§)nal suprageneric g gnksh of Crangta Lr']n”aegs'small base with slender, extremely elongate cusp. The c element
Vertebrata Linnaeus, and Gnathostomata Cope have beg,s an erect, long, laterally compressed cusp with sharply
determlned_through clad|s§|c analysis by D_onoghue et aIrounded anterior and posterior cusp margins. Its base is
(2000). All illustrated specimens are deposited in the Na g5 ang flared equally both posteriorly and anteriorly, and

tional Type Repository in the Geological Survey of Canadgpe pasal margin is sinuous, arching under anterobasal corner.
(GSC). Several new species that are described in detail in

Pyle and Barnes (2001) are present in the Road River GrouBccurrence

of the Cassiar Terrane and are included with a brief remark. Rossodus manitouensione, Kechika Formation and

Phylum  Chordata Bateson, 1886 Road River Group.
Class Conodonta Pander, 1856
Genus ColaptoconuKennedy, 1994 Material
Colaptoconussp. Eleven elements.
(Pl. 1, figs. 15, 16)
Repository
Remarks GSC 119649.

Limited material is assigned tGolaptoconusased on the
extreme rounded lateral costae and concave posterior cusp Drepanoistoduscf. Drepanoistodusn.sp. A (Pyle and
face that bears a strong, rounded posterior carina. The sym Barnes 2001)

metrical ¢ element has a rounded, shallow basal cavity and (PI. 2, figs. 2-5)
base, which is expanded anteroposteriorly. Anterior cusp
face is rounded with a weak carina from tip to base. Remarks
Elements which are similar to those @frepanoistodus
Occurrence n.sp. A (Pyle and Barnes 2001) occur within the Deadwood
Rossodus manitouensigone, Kechika Formation and Lake section. The a elements are distinct, in which the sharp
Road River Group. anterior margin is more developed into a keel that deflects
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Plate 1.All specimens are from the Deadwood Lake section except the specimen in fig. 14, which is from the Moodie Creek section.
All views are lateral except where notefijs. 1, 2. Rossodus manitouensiepetski and Ethington 1983. (1) a element, posterolateral
view, DL-96-7, GSC 119640, x70. (2) e element, DL-96-7, GSC 119641, fig&).3, 4.Cordylodus angulatu®ander 1856. (3) a element,
DL-96-7, GSC 119642, x70. (4) e element, DL-96-7, GSC 119643, #305. Cordylodus delicatu®yle and Barnes 2001, a element,
DL-96-7, GSC 119644, x9(ig. 6. Cordylodus caseyDruce and Jones 1971, a element, DL-96-7, GSC 119645, XitR5.

Cordylodus lindstromDruce and Jones 1971, a element, DL-96-3, GSC 119646, fig&h.8, 9. Acanthodus lineatugFurnish 1938).

(8) a element, DL-96-7, GSC 119647, x85. (9) e element, DL-96-7, GSC 119648fig8%0. Drepanoistodus minutuByle and

Barnes 2001, c element, DL-96-7, GSC 119649, x1®0.11. Drepanoistodus pervetudowlan 1985, a element, DL-96-3, GSC

119650, x85figs. 12, 13.Tricostatuscf. T. infundibulumPyle and Barnes 2001. (12) c element, posterior view, DL-96-3, GSC

119651, x78. (13) a element, posterolateral view, DL-96-7, GSC 119652, #fj034. Striatodontus strigatu®yle and Barnes 2001,

a element, MC-95-A1, GSC 119653, x4@ys. 15, 16.Colaptoconussp. ¢ elements, posterior views, DL-96-3, GSC 119654, GSC
119655, x125figs. 17—21.Macerodussp.? (17) e element, DL-96-7, GSC 119656, x80. (18-21) a elements, DL-96-7, GSC 119657 — GSC
119660, x80fig. 22. Utahconus utahensi@Miller 1969). e element, DL-96-3, GSC 119661, x14i§s. 23, 24.Variabiloconus bassleri
(Furnish 1938). (23) a element, DL-96-7, GSC 119662, x90. (24) e element, DL-96-7, GSC 119668¢.x20. Macerodus dianae
Fahreeus and Nowlan 19787 a element, DL-96-13, GSC 119664 fig8@6. Striatodontus prolificusli and Barnes 1994, a element,
DL-96-7, GSC 119665, x120.

from the posterior cusp margin to join the base in anRemarks
anterolateral position. Other a elements do not have such a Elements of two morphotypes (a and e) have elongate,
strong development of anterolateral keel and the base hasmpressed cusps and long, broad, posteriorly extended
two carinae, near each basal corner. Base on these elemebtsses. The a elements have laterally compressed, recurved
opens anteriorly. The e element is different from cusps with sharply rounded anterior and posterior cusp margins.
Drepanoistodusi.sp. A in being nongeniculate with recurved Cusp is slender, about two-thirds width of base, and
cusp. Base has inner lateral flare and is not as expanded pasaornamented. Base is expanded posteriorly. Anterobasal
teriorly. corner is straight in some elements (PI. 1, fig. 19) as anterior
cusp margin meets base at right angle. In other elements, the
anterobasal corner is rounded. Basal margin is flat; basal
outline oval.

The e element is compressed with long, recurved cusp.
Cusp has sharp margins and is unornamented. Base is short

Occurrence
Paroistodus proteugone, Road River Group.

Material and anterobasal corner is rounded and compressed. Base
Six a elements, two e elements. flares open posteriorly and has rounded basal outline.
Repository Discussion
GSC 119667 — GSC 119670. The specimens are tentatively assignedviacerodus but
more material is need to ascertain the relationship. The e
Genus MacerodusFahrseus and Nowlan, 1978 element is unlike that in other specieshMcerodus but the

a elements bear some similarity Macerodusn.sp. B? of

Macerodus dianadahrseus and Nowlan, 1978
Pyle and Barnes (2001).

(PI. 1, fig. 25)

Occurrence

Remarks . _ _ Rossodus manitouensfone, Road River Group.
Two specimens are questionably assignedvtodianae

based on the long, compressed cusp with quadrate cross Secn%terial
However, the compression is uneven and is strongest at the Thirteen elements
anterobasal corner. ’

Repository
Occurrence GSC 119656 — GSC 119660.
Paroistodus proteugone, Road River Group.

GenusPseudooneotoduBrygant, 1974

Material Pseudooneotodus mitratMoskalenko, 1973)
Two elements. (PI. 2, fig. 13)

Repository Remarks _ _ _
GSC 119664. Nowlan and Barnes (1981) described the simple conical

elements as having a deep basal cavity and folded lateral
faces. They also showed symmetry differences among elements.
Macerodussp.? The few elements recovered from the Road River Group
(PI. 1, figs. 17-21) conform to their description.
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Plate 2. All specimens are from the Deadwood Lake section. All views are lateral except where figteld.Paroistodus proteus
(Lindstrém 1955). S element, DL-96-13, GSC 119666, xfiffs. 2-5. Drepanoistodusf. D. n.sp. A. Pyle and Barnes 2001. (2) e-ele
ment, DL-96-13, GSC 119667, x53. (3-5) a elements, DL-96-13, GSC 119668 — GSC 1196760gx58. 7. Protopanderodus

liripipus Kennedy, Barnes and Uyeno 1979. (6) c element, DL-96-26, GSC 119671, x63. (7) a—b element, DL-96-26, GSC 119672,
x63. fig. 8. Periodonsp.? S element, DL-96-18, GSC 119673, x8@. 9. Ramiform indet. posterior view, DL-96-23, GSC 119674,

x150. figs. 10—12.Yaoxianognathusp. (10) Sc element, DL-96-21, GSC 119677, x80. (11, 12) P element, DL-96-21, GSC 119675,
x65. fig. 13. Pseudooneotodus mitratyMoskalenko 1973), oral view, DL-96-26, GSC 119676, xfi@s. 14, 15.Amorphognathus
superbusRhodes 1953. (14, 15) Pa elements, oral views, DL-96-21, GSC 119678, GSC 119678g%586—20.Phragmodus
undatusBranson and Mehl 1933. (16) Pb element, DL-96-29, GSC 119679, x125. (17) Sc element, DL-96-29, GSC 119680, x70. (18)
Sa element, DL-96-29, GSC 119681, x90. (19) Pa element, DL-96-29, GSC 119682, x90. (20) M element, DL-96-29, GSC 119683,
x90. fig. 21. Panderodus sulcatu@Fahraeus 1966). DL-96-29, GSC 119684, xB@s. 22—25.Plectodina tenuigBranson and Mehl

1933). (22) M element, lateral views, DL-96-29, GSC 119685, x80. (23, 24) S elements, lateral views, DL-96-29, GSC 119686, GSC
119687, x80. (25) P element, lateral view, DL-96-29, GSC 119689, x80.

Occurrence Occurrence
Phragmodus undatuZone, Road River Group, Cassiar Rossodus manitouenstone, Road River Group.
Terrane.

Material
Material Seventeen elements.
Four elements.
Repository
Repository GSC 119653.
GSC 119676. . _
Genus TricostatusJi and Barnes, 1994
Genus Rossodudsepetski and Ethington, 1983 Tricostatuscf. T. infundibulum(Pyle and Barnes 2001)
Rossodus manitouendrRepetski and Ethington, 1983 (PI. 1, figs. 12, 13)

Pl. 1, figs. 1, 2
( g ) Remarks

A few samples from the Deadwood Lake section yield

Remarks specimens that are similar t@. infundibulum a short-
The apparatus dR. manitouensisas described adequately SPEC! nat imi - Infundibuium .
ranging species in the mid-Tremadocian Kechika Formation

by Ji and Barnes (1994) as containing four morphotypes (a : .
b, c, and e). In the Cassiar collection, two additionaléaSt of the NRMT Rossodus manitouenst®ne), described

nongeniculate compressed elements are recognized, whidy PYle and Barnes (2001). Elements have the inverted
have a broad, laterally compressed, and flexed cusp unnel-shaped costae on the posterior cusp face, but the base
' ' ' is not as triangular nor as wide as thatTininfundibulum

Occurrence
Rossodus manitouensiBone, Kechika Formation and
Road River Group.

Occurrence
Rossodus manitouensf®ne, Road River Group.

) Material
Material o Four elements.
Two hundred and thirty-six elements.
. Repository
Repository GSC 119651 and GSC 119652.

GSC 119640 and GSC 119641.
Genus UtahconusMiller, 1980

Genus StriatodontusJi and Barnes, 1994 Utahconus utahensi@Vliller 1980)
Striatodontus strigatugPyle and Barnes 2001) (Pl. 1, fig. 22)
(Pl 1, fig. 14)
Remarks
Remarks The apparatus ofU utahensis has previously been

The elements are similar in the overall morphology todescribed as bimembrate by Miller (1980), who illustrated
Striatodontus prolificus)i and Barnes, but are more robust unicostate 4) and bicostated) elements. Pyle and Barnes
and have more prominent striae covering the elements an@001) reconstruct a multielement apparatus, which includes
deeper longitudinal grooves. They have been assigned to six element morphotypes (a, b, ¢, and three types of e elements)
new species based on the apparatus of at least thremend observed an abundance of compressed e elements in the
morphotypes (a, b, and ¢ elements) of robust but slendeapparatus, perhaps suggesting there were more pairs of the
cones with slightly expanded bases and cusps, which artaree types of e elements. The smallest e morphotype is
covered by fine striae and bear two prominent longitudinaldiagnostic and present within the Cassiar collection (PI. 1,
grooves on inner lateral or posterior cusp face. fig. 22). Utahconusis the direct ancestor dRossodus
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Occurrence British Columbia Geological Survey, and discussions on
Rossodus manitouensigone, Kechika Formation and field localities with Hu Gabrielse, JoAnne Nelson, and Brian
Road River Group. Norford were appreciated. We thank Henry Williams for
graptolite identifications and the reviewers of the manuscript,
Material S.M. Bergstrom and H. Gabrielse, for their time and helpful
Sixteen elements. suggestions. We also thank Corwin Sullivan and Dianne
Pellerin for cheerful and able field assistance and Michelle
Repository Landry, Marjorie Deagle, and Emily Delahaye for laboratory
GSC 119661. assistance and preparation of figures.

Genus Yaoxianognathué\n in An et al. 1985
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