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S B ABSTRACT N

\

Stratlgraphy and Invertebrate Paleontologv of earlv Pale0201c

‘rocks, Somerset . and Prlnce of Wales Islands, N.W.T.
|

The basal Pa1e0201c successlon on Somerset and Prlnce

of Wales Islands begins Wlth two formatlons of Mlddle Cambrian
-to Mlddle Silurian age. The lower, . newly named Lang Rlver
:Formatlon-rests unconformably upon Precambrlan sedlmentary i
and metamorphlc rocks and is characterlsed by several dolo~
stone’ types, flSSlle dolostone and sandstone. The ov lying
Allen Bay:'Formation is mostly dolostone andsuperficigily is
-hore uniform in_appearance. ;

| Laminated dolostone; stromatolite beds}‘intraformatioral
breccia and COnglomerate oolite and a few beds wlth marlne
lnvertebrate fos5115 are present’ in the two formatlons and. are -
ev1dence<nff1uctuatlons “etueen the extremes of sunratldal
and shallow subtldal de9051t10n._ Sedlmentatlon had begun l
by Middle Cambrlan times wlth a marine transgre551on and this
event is marked by beds of sandstone near the base of the
Lang River Formation. These early terrestrlally -derived “
sedlments were succeeded by marine carbonates which persisted
throughout the dep051tlon of the upper Lang Rlver Formatlon
and the Allen “Bay Format;on;. On Prlnce of Wales Island the
lower Lang River Formation contains cyclical urits. At one
locality these cyclcthems consist of alterhating;sandStcée f
~and dolcstcne;’at a second locality “they consist of f15311e
dolostone and stromatollte -rich dolostone beds.

The difference in rock types within and between the two
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formataons can be related to Va'latlons in the supply of

© . terrlgenous sedlment, to local depositional and topographlc

[}

'factors and to changes in basin stablllty.‘ The rock types

_and their 1nferr“d dep051tlonal env1ronments appear to be

- -
- .

typical of early Pa1e0201c sedlmentatlon throughout.much

of the Arctlc Lowlands. <

-

-

Four faunal assemblages are- present in the two formatjions.
The oldest from the Lang Rlver Formatlon at Creswell Bay

- (central Somerset Island), 1s Lower Ordoy1c1an in age and
consasts of gastropods -and nautllozds- However, Middle
‘Cambrlan strata 1den+1f1ed by prev1ous workers on the
Boothia Peninsula (to the south of Somerset Island) are

B probably a southerly extension of the Lang Rlver Formatlog

| and this is the oldest age that can: be suggested for the
formatlon. A rich and diverse Upper Ordov1c1an fauna is
present near the . ‘top of the Lang River Formatlon on Somerset
Island and a similar fauna occurs in the lower part of ‘the
Allen Bay Formation of Prlnce of Wales Island suggesting ’
that the- boundary between the formatlons is diachronous.
Diverse Lower and Maddle Sllurlan f0551ls are present in the
Allen Bay Formation of both 1slands. The overlying Young ‘ o
'Bay Pormatlon (informal name) contalns a fish bed which other -
.work has shown to be ne older than latest Wenlocklan (Middle
Sllurlan) in age. , : f .

Detalled systematic studies.show the presence of faunal

elements correspondlng to the Upper Ordovician Stony Mount—

ain Formatlon of Manltoba Many new species were encountered
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and the Upper Ordav1c1an halysxtld corals 1n partlcular

include morphologlcal types whlch have not. prev10usly -been -

4 hY

recorded ) _ .
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I  INTRODUCTION

Location and Methods

Prince of Wales and Somerset Islands were the areas

in which the geoclogical studies were undertaken. :The'two

islanas are located in the southern part of. the Canadian

‘Arctic archipelago between latitudes 71° and 74° north and

~longitudes 90°and 102°west (fig.l). No permanent settlenients

are established on either of the two islands, although at

~

least one Eskimo family lives intermittently in the vicinity

‘of Stanwell-Fletcher Lake, Somerset Island. It is highly

probable that this family may soon be integrated intéd one
f the permanent settlements nearby. The absence of settle-
ments reguired the use of Resolute, Cornwallis Island, as' .

an operations base. .
Camp-sites, previously chosen from the étudy of aerial

photographs,'were.reached'by flving out of Resolute with
supplies in either a éingle- or twinQengined Otterﬁaircraft.
The aircraft were cha;;ered from Atlas Aviation %ﬁa.; Bradley
Air Services Ltd. (oﬁzﬁﬁérter to the Polar Contiﬁéntal Shelf .
Project) and J.C. Sproule and Associates Ltd.

- The camp-sites were set up as near as possible to the
chosen river .gorges, as these pfovided maximnum continuoué
expdsure. Each work .area was infensively studied for,éwp

t0 three weeks. Two sites were visited on Prince of Wales

Island in 1969. The first camp was on a raisea beach two-

o

T e
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‘to three mlles (3 2-4. BKm ) south-west of Savage P01ntu . .
(latltude 75° 35° N, longltude 96° 25 W; figs Y and 10;
stratlgraphlc sections and specxmens prefixed by the letters
A, CBl and CB2). The second 51te was 30 miles (48.3Km.) .
further south, near Strzeleckl Harbour (latitude. 72° 05'N,
longltude 94 00* W, figs.2 andlo; stratigraphic sections and
specimens prefixed by the 1et;ers B and C) where two gorge
sections were available for sfudf.

On Somerset Island three 'sites Qere visited bet@een
mid-June and early August of 1970. The first site was near’
the northe:n coastline of wesﬁern Creswell Bay (latitude 72°
45'y, iongitude 94° 00" W; f£igs.2 and 6: stratigraphic sect~
ions and specimens prefixed by the letter X). Two camp-
sites were used at Creswell Béy;-the sprihg thaw forced us ‘
to abandon the first camoésité.' With the assistance of | -
a helicopter from a nearby ge;loglcal party another camp .
was set up in a more central 9051t10n (fault block B, fig.6),
The Hunting Rlver camp-51te wFs located on a river bar in
the lower reaches of the Hunging River valley (latitude

73°

33'N, longitude 94? 45'W€ figs.2 and 8; stra;igraphig
sections and specimens prefi%ed by the letté& ¥Y). The

final camp-site was at Lang ﬁiver'(latitude 72° 15'N, -
longitude 93° S0'W;. figs. 2 and 3; stratigraphic sectlons

and specimens preflxed by thg letter Z).

The method of_study was to take detailed measurements

- . . J : : .
and observations of sections and collect representative
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samples'of the- rock types and fossils. The area of study

AR

rarely exceeded a 5 mlle (8.0Km. ) alstance awvav from the

river cgorges due mastly to the ladk.of exposure.

-7

Previous Research

~Many of the nineteentHQCentury explerers sighted or
landed on the two islands and for eifeview of these exped-
itions I refer the reader to Blackadar (in Fortler ;é al.
1963, pp.l05- 107) and Blackadar and Christie (1963).

The early geologlcal reports referrlna to the two
islands and the Boothia Peninsula were'mostly fossil identi-
ficatiens (ﬁose 1§35;<Haughton 1860; Etheridge 1878;

Foerste 1921- 1929' Teichert'1937) Initial fossil repores
were of a Silurian fauna and Ordov1c1an fossils were
recognised lafer.

Thorsteinsson and Tozer (1960) wrote a summary account
of the structural histdry-qf the Arctic region which
includeéé;he structural elements of Prince ef Wales and'r &
Semerset Islands. Gregory,éower and Morley (1960) traversed
the southern part of the Arctic islands in an aeromagpe* 1SN
survey glv1ng information on the basement and sedimentary
basins of Prince of Wales and Somerset Islands

The first major stratigraphic and structural mapping
of the two iél&nas took place during Operation Franklin,

a-large geoclogical survey undertaken in 1953 by. the federal

goverement. The reeulting publication (Fortier et al.1963)
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descrlbes the geology of the two islands in chapter III,
section A and also lncludes a simple geologlcal map.

The reglonal survey was followed by detalled mapping,”’
" lithological descrlptlons and subd1v1s;ons by Blackadar and
Chrlstle (1963). Kerr and Chrlse;e (1965) wrote a detalled ‘
account of the structural elements and tectonlc history
":elatlng to the study area. Measured sections were compiled
by Christie (1967). Brown, Dalziel and Rust (1969) reviewed
the geologica% deéelopment of the Boothia;Arch. Berkhout
(1970} aia a'gravity survey of the two islands and northwest -
Baffin Island and Thorsteinsson (in Douglas 1970, p.549)
briefly mentioned.the area. Christie et al. (1971) compiled
a map of westérn Prince of Wales Island and presented a brief
report.h Dlnelev {(1971) mentloned the two islands in an account
of the paleogeographic synthe51s of the Arctic Lowlands.-

Slnce 1964 members of the University of Ottawa Geologv

Department_have studied various aspects of the geology of the-
two islands (Dineley 1965a,b; 1966a,b; Tuke, Dineley and Rust
1968; Dineley and Rust 1968: Rust- and Coakley 1966; Miall
1970) but did not study in detail the rocks underlying the
Peel. Sound Formation. Examination of these early Paleozo;c’
rocks began in 1968 by S.R. Williams studying the Read Bay
Formation anmd in 1969 the-presenﬁ author began work on the
underlying rocks. In 1972 B. Jones, also of the University

of Ottawa, began a further examination of the Read Bay Vorm-

atlon on’ the northern .coastline of Somerset Island.
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: Reseaxch Objectives oo .

.Prioxr to 1964 the Lower Paleozoic geology of Prince

_of\ﬁales and Somerset Islénés was only,Superfici?lly docu@en
 during reconnaissance investiéations of.the Qeolbgib&-
Survey of Canada (Fortier et al. 1963; Bl .kéﬁ;;/;ﬁd Chéistie
1963; Eﬁ';istie 19'67)_.\‘ ‘Since ﬁq}ﬂdr:rsity of Ottawa
.-has éent‘seve;al expeé};ioﬁ%ftodstuay'aspects of the regional-
geology in more/éefg;i. The present project iﬂvolved'a
biostrafigraphic investigatioy of the daﬁbrian to Silurian
: stréta of these ﬁko.islands.ii?_:
Of primary concern in this study was the stratigrapﬁ§1 é

in particular the clarification of nomenclature, documentation’ = °

=y, !

of the succession of rock types, dating of the formations
and,regibnalAcorrelation. Although fossils were used mostly
for age dating, systeratic investigations of many of the |
féssils.wgée also conducted. Detailed fossil Cescriptions

aré 'included in the thesi¥, firstly to record the fossils

-

from an area in which the £35511 faunas are largely undescribed,
and secondly to revigf the taxonomy of the more abundant

fossils.

[y

[N S

Published sedimentological interpretations of the early’ {
Paleozoic rocks of the two islands are few in number and

usually of a very general nature. The present study expands

»
-

upon this work by recording details of the sedimentary
succession, interpreting the regional sedimentary environ-
ments and reviewing the sedimentary history of the area.

The wide scope of this .research project has inherent

| §
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limitationsr“-Stratigraphic ana'paleontologic work~weré
given greater priority in téerms of time spent in research
and less time was devoteo to sedimentological work Conse-
quently the treatment of certain areas of research 1s\more

detailed than of others.
‘ The{transport reguirements 'in the Arctic also imposed.

" limitations on the methods of study. 'This study deals with
the best-exoosed sections which are 30- 50 miles (48- 80Km)
apart. With only a minerm of aircraft support and no other

‘neans of transport the intervening areas could not‘be readily
investigated. Correlation between these sections proved
difficult‘particularly because of the scarcity of fossil
horizons or distinct iithological marker beds. The regional
3edimentological interpretation, therefore, can only be
Jeneral as it is based mainly on the succession of major Lo
dep051tiona1 environments recognised in the various sections.

At the localities studied, observation of lateral
variation of the rock types was often hindered by exposures
;being restricted to valley sections. Difficulties were also
encountered in attempting to recognise different dolostone
types in the field. The apparent monotony of substantial
varts of these very thlck dolostone ‘sequences presented
considerable problems for field recognition and adequate
sampling. Dolomitisation has affected'most of the succession
and primary sedimentary structures are commonlf destroyed or
S0 al;ered that it is difficult or impossible to aspertain

|
the original rock’ type. ‘ .




In addltlon to the main study other geologlcal features
_were recorded 1n the freld. Because,the Arctic lslands are\
not readlly access;ble to most geologlsts any geologrcal

1nformatlon is worthy of mentlon and the apoendlces 1nclude

+

somz of thesenaddltlonai.observatlons.

-

Geological Setting

Somerset and Prince of Wales Islands lie within the
Arctrc:Lowlands, which from Proterozorc to Devonlan times
was an area of shallow water, eprcontlnental sedlmentation.
This area was marginal to a2 low-lying land mass to the
south which was:formeﬁfby the'metamorphic rocks of the
Canadian Shield. The Lowlands are presently divided into

several basins by ‘Eg;onlc arches, one of which (the Boothia

Arch) extends in a north-south dlrectlon through Somerset and

Prince of Wales Islands (Kerr and Christie 1965). _
The Lowlands are flanked to.the north by the Paleozofo
Fraﬁklinian‘Geosyncline. .The hinge line between the epl— -
continental areas and the Frankllnlan mlogeosyncllne.ls |
best known on Cornwallis Island (Thorsteinsson 1958) where
a major facies change from dominantly carbonate rocks to
shale marks the position of the hinge. Several tectonic
events affected the geosyncllne during the Pale0201c
(Thorstelnsson in Douglas 1970) but usually these events
did not affect sedimentation on the epicontinental areas.
Sedimentation on the epicontinental areas was generaily
continuous from Cambrlan to Devonlan tlmes, although local

unconformities are present, espec1a11y nearer the geosyncllne.




Paleomagnetlc data for the 0rdov1c1an and Szlurlan
perlods (Hood et al. 1968) suggests that the Ordov1c*an-
Salurlan paleoequators passed through Hudsor Bay in a north- (:.
"‘easterly dlrectlon. This would have placed much of the
Arctic reglon in paleolatltudes wlth trop1ca1 to subtroplcal
cllmates, a significant factor in the deposition of sedlments
in the shallow eolcontlnental seas of the ;eglon.

The structural and sedimentary histery of Somerset and

Prince of Wales Islands has been dominated by the Boothla

LA R | T Y

" Arch (Fortier, McNair and Thorsteinsson 1954, p.2079; Kerr

‘v L

and Chrlstle 1965). The rocks of the-Arch are principally i

-
-

‘ schists and gneisses attaining amphibolite- granullte meta-
morphic ﬁ361es (Brown, Dalzlel and Rust 1969, P. 526)— This
‘tectonic feature is. a northerly extension of the Churchill
(structural) Progince of the Canadian Shieid Oh the basie
of a gravity survey of the area Berkhout (1970) suggested theJ
exlstence of other north-south basement structures- under-.
lying the Paleozoic sedimentary rock cover on Prince o? T
Wales Island but postulated tﬁat these have been inactive
throughout_the Phanerozoic. xThe Boethia Arch div%ﬁes the
region into two basins, the Jones-Latcaster to th%\Siit and
the Victoria:to the west (fig. g; Fortier, McNair and '

- Thorsteinsson 1954, pp.2081-2086). |
Sedimentationgupon the basement began in Proterozoic
times with the depgsitioh of clastic sediments in a shailow_
marine shelf environment*(Tﬁke, Dineley and Rust 1966, p.707).

These rocks'of the Aston Formation were succeeded by the

~dominantly carbonate succession of the Hunting Formation




-7 P N  _g-

.(see appendlx 1l for a discussion of the Huntlng Formatlon).
Rocks of these two formatlons are exposed at Aston Bay
(Tuke et al. 1966) and ir lsolated exposures in fault blocks:
s on eastern.Prlnce of Wales Island (Dlxon, Williams and -
- Dixon 1971) - T ~h . _,f\\
Lo Restlng unconformably on the Huntlng Formatlon and
the basement rocks is a sequence of Paleozoic carbonate and
detrital rocks which Blackadar and Chrlstle (1963) d1v1ded
into four stratlgraphlc unlts as ‘ollows.
1) an unnamed Cambrian formation of sandstone‘ano
: oolostone (nap unit 8),
. 2).a sequence.of dolostones thought to correlate
with the Cornwallis Group and Allen Bay Formation
of Cornwallis Islané (map unit 9),

3) the Read Bay Formatlon, a f055111ferous llme—

o

- stone succession of Sllurlan age (map’ unlt 11),

4) the Peel Sound Formatlon, contalnlng conglomerate,
R a “sandstone, siltstone, dolostone and limestone )
(map unit 12). An ‘early.Devonian age was
~ suggested for this=fornation,(5rown et al. i969,
p.536).

Map unit 8 was recognised on the Boothia Peninsula and
was extended on to southern Somerset Island but was not
'recognlsed on Prlnce of Wales Island; The Cambrlan age was
based on the presence of Middle Cambrlan foss;ls in litho-

logically equlvalent strata north of Spence Bay orn the Boothla

'Penlnsula. Map units 8 and 9 were undlfferentlaﬁgg on

~ ) -

.

-
-
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northern Scmerset Island and were mapped as one unit (map
unit 10) |

The Cambrian formatlon is the early phase of a later
transgre551on on to the Boothia Arch and the sedlments were
‘Probably dep051ted in a shallow marine shelf environment.
Succeedlng the Cambrlan formatlon are dolostones which were
depOSlted malnly on &, tldal flat complex.

A gradat10na1 contact between the Allen Bay and Read Bay
Formatlons represents a gradual fransition from a restricted -
~ marine enV1ronment to a more open marine shelf env1ronment.
Overlying the’ Read Bay Formation conformably, but locally -
unconformably {(Miall 1970, p-126), are the terrestrlal deposits
of the Peel Sound Formation. Uplift of the,Boothia Arch in
early Devonian times provided thecnnditionsneeessary.for the
"deposition of this formation (Miall 1970).

Creeaceous Tertlary rocks are exposed in a block-faulted
basin at ‘Stanwell-Fletcher Lake, Scmerset Island (the'Idlorak
qu@ation of Dineley and Rust 1968) and near Cunningham Inlet,
northern-Somersep'Island (Bopkins 1971). The rocks at Stan-
well—Fletcher Lake coﬁeistcof ahale, siltatoneand sandstone
thought to haﬁe been deposited on a prograding eoastai delta.
Brownkeg'éi.'(196§, P-542) attributed the deposition of the
Idiorak Formatipn_to local vertical movements of the Boothia
‘Arch in late Cretaceous or early Tertiary times.

The two islands are mostly very simple structurally, as
shown by the extensive flat-lying to. gently folded Paleozoic

strata. However, foldlng and faultlng axermcre lntense in

LN P
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- a. narrow zone par\*iel to the flanks of the Boothia Arch.

Ihls zone of greater structural defdrmatlon is called the

,_Cofﬁuallls Fold Belt (Thorsteinsson 1958, p.116; Kerr and ‘

-

Christie 1965); _ —_ C P

'An asyﬁﬁetry exists in the Corhwallis Fold Belt. The
stratq on the w western side of the Boothia Arch are faulted
against the basement rocks and also folded into a homocline.‘
To the east, on Somerset Island, the Paleozoxc strata ‘rest
unconformablv on the basement and are folded into open
anticlines and- synclanes. |

\..- Faulting occurred in early Devonian and Cretaceous times.

The early Devonian faulting produced the horst-like structure .

of the Boothia Arch. However, the Arch is only horst-like in
the north; in the south 1t is arched (Kerr and Chrlstle 1965).
Walcott (1970) suggested that the Arch was an isostatic

phenomenon caused by the accumulation of a sedlmentary pile

on the £lanks of a topographic hlgh ' The stress field created .

may have exceeded the elastic limit of the basement rocks
resulting in raultingt. Other authors have implied that the
Arch is a tectonic feature. From a survey of the Creswell
Bay and Hunting Rlver areas it is evident that block faulting

is much more extensive than previously recognised.
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- 11 LITHOSTRATIGRAPHY
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Introduction

Blackadar and Cﬂristie ;1963) diviéed the Paleozoic
rocks of the Boothia Arch area 1nto four formatlons (table l)
All four formations occur on both Prince of Wales and Som-
erset Islands, although the basal Middle Cambrian formatlon
was only recently recognised on Prlnce of Wales Island.

After detailed study of the successions at flve areas
adjacent to the Arch it has become apparent that a parthl
revision and clarification of the llthostratlgraphy is
necessary. This revision was initiated by S.R. Williams
(pers. comm. 1972) who suggested that the transitional
séquence between the Read Bay Formation and the underlviﬂg
strata merits formational staéhs. The nresent author is
.1n agreement with thﬂs v*ew and . the type section of the new
formation, called the Young Bay Formatlon %is near Savage
Point, Prince of Wales Island (locality A, figs. 2 and 10).
The rocks of the Young Bay Formation consist of mediumly
bedded dolostone, calcareous dolostone and dolomitic lime-
stpne:(Ingram's classification of stratigraphic units, 1954)
' These rocks weather recessively and form a dlStlnCt topo-
graphic depression easily traced on aerial photogréphs.

The rocks underlying the Young Bay Formation are

eéssentially the same as the two basal formations of Black-
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| Thorsteinsson [Blackadar Revised stratigr-ap.hy
& Kerr 1967 |& Christie ‘63| (this report)
. ' - ' Prince of
AGE | Cornwallis Is.|Somerset Is. Somerset Is.[wgles Is.
i ) .
Z |z | SNOWBLIND | PEeL sounp PEEL SOUND FM.
< BAY FM. FM.  lincomplete) Al
-— w (ln_complete} {rncomplete) : : { ﬂrauqcon’
oz &: . - i
3 g_«‘{ READ BAY READ BAY | READ BAY FM,
-— ﬂ.c FM' FM.
) p ‘
. w e - N YOUNG BAY FM.
5| ALLEN BAY ;
,‘\‘Ic . .
© -  FMm. ALLEN BAY FM
map unit 9
z CORNWALLIS
< GROUP T T T T
s LANG RIVER
> ELEANOR FM.
! o RIVER FM. ma(um: o :
2 BAUMANN
of FIORD Fm
o ?
>3 T T A ? eaits IEE T
< HT ITHTTITH M
@) - uncontormity
LT L
_ ' ] contact |
. ) ’ HUNTING ~ FM. :
@ | . 1
E - ASTON COFM ASTON FM
O *:;;‘:;;,m'::’ruﬁ el
w il LS A I contact
o L
- 5 BASEMENT ROCKS
I - |
TABLE 1 TABLE 'OF FORMATIONS  FOR
' CORNWALLIS, SOMERSET  AND PRINCE
OF  WALES ISLANDS.




,adar-an&~éh€istie‘TIQSBT:'It'is:prop6Séd"tﬁet'thexhh¥”'
named Middle Cambrlan formatlon be part of the new Lang
River Formatlon thh its type sectlon at Lang River,
Somerset Island The overlying formatlon_corresponds
11tholog1cally to the Allen. Bay Format10n o‘ Cornwallls

. Island (Thorstelnsson 1958; Thorstelnsson and Kerrx 1967)

The Langﬁnlver Formatlon, as well as including the
unnamed Mlddle Cambrian formatlon, 1ncludes\the lower
part of unit 9 as mapped by Blackadar and Christie (1963).
Rocks of the Lang River Formation are reaailv recognised
on Somerset Island and in adéition are now recognised on
Prince of zales Island. Miall (1968, unpublished Ph.D.
thesis, Univfrsity of Ottawa, p.260) reported exposures
of the Aston/and Hunting Format*ons 8 mlles(lz 9Km.) north-
west of Cape Broale, Prlnce of Wales Island. The two
formations/ are separated by a fault. However, the rocks
Miall (_E/ cit.) referred to the Hunting Pormatlon are

typical of the Lang River Pormatlon elsewhere on Prlnce of

Wales Island. Ten mlles(ls 1Km.) to the north of Miall's

(op. cit.) reported occurrence Dlxon et al. (1971)

reported rocks.of the Aston Formation near éevage Point

faultied egainst the Lang River Formation (near 1o ality a,

figVIO}. At Savege Point the rocks of the Lang Riwer

Formation are comparable to those Miall (op. cit.) ascribed

to/the Hunting Formation. It is considered that Miall

mistakenly identified the Lang River Formation as Huntino
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Formation.

Where exposure is adequate, the Lang Rlver and Alleni::
Bay Formations are readlly dlstlngulshed but there are many
parts of the 1slands where exposure isvery poor. In these -
areas it is not always possible to dlfferentlate between the

two formatlons on aerlal photographs.

Lang River, Somerset Island (locality 2)

The Lang River valley offers an almost €ontinuously
exposed section from the Basal unconformity to above the
Young Bay Formation. For this reason the area was chosen
as a reference section as well as the type section of the b
Lang River Formation. Although there is about 90% expos:re,
the cliffg limit access to parts of the Allen Bay and Young
Bay Formations, but most of the Lang River Formation is
accessible.

The gently dipping basal heds of the Lang River Fornation
‘form a low escarpment. Near the base of the escarpme§; there
- are sandstone beds lithologically comparable to the basal sand-
stone at Huntlng Rlver (p.29 ). Although the contact with
the Precambrian metamorphlc rocks is covered by talus the
foregoxng features suggest the presence of an unconformity.
Furthermore, ‘there were no_indioatiOns to suggest a fault
contact. The basal beds of_the Lang River Formation dip
20-25° east but approximately 1 mile (1.6km.) eastpards from

the trace of the unconformity the dips flatten to 1l0° or le;g

(fig. 3). Further east the dips increase again to 20-25° and
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‘ towards the Lang River delta deorease to 15r203:
| The section contalns about 2, 800ft. (854m.) of Lang -
River and Allen Bay Formatlon strata and 1s d1v151b1e into
three units. In descendlng order these are as follows:
Mlnlmum'thlckness
3) massive, buff-weathering dolostone, 1,490ft. (454m.)
2) fossiliferous dolomitdo limestone, _A 410ft. (125m.)
calcitic dolostone and dolostone,
1) alternatlng sandstone and dolostone, _902ft. (27 7m. )
A | Total minimum thickness 2,807ft. (856m.)

It is proposed that units 1 ang 2 become informal
members of the Lang Rlver Formatlon and that unit 3 be
'equated w1th the Allen Bay Fornatlon. The latter aormatlon
corresponds ;ltnologlcallv to the type section of the Allen
§ay Formation on Cornwallis-Island.(table 1; Thorsteinsson ang
Kerr 1967). The boundaries between the fornatlons and
informal members are gradational and %he Lang River-Allen
Bay Formations boundary is further complicated by down-dlp
and vertical faczes changes in member 2 of the Lang River
Formation (flg 5). '

Member 1 of the Lang River Formatlon contalns a wide |
variety of dolostone types and the general sequence 1s shown
in flgure 4. Restlng unconformably on the Precambrlan base-
ment is a grey to~white quartz sandstone w1th trough and
festoon cross—beddlng. Overlylng the basal sandstone the
rocks are mostly dolostone, although up to 658ft (20lm }
above the unconformlty there is still a substantial portion

of sandy material. Above 658ft. (ZOlm-) there is no
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?
X

Significaht amount of detrital materiai'in’eitper thé
rema;nde: of the Lang River Formation or the whole of ;hew-
Allsn Bay Formation. | 7

The basal bed of member 2 is.a 7ft. (2.2m.) bed of
yellowish-grey calcareous dolostone. '?yo discqn;inﬁity
su;Eaces-gccu; éins.‘(lS.Zcﬁ;) and 3ft. (0.9m.) above the
basz2 of member 2 (Pl.:i). Meﬁber 2 rests on-dark grey,
yellow-grey or blue-grey, very thinlf t6 thinly bedded )
dolostone with planar- and cross—lag}ﬂations:and a few intra-
formmational breccié-beds. The traﬁgition from member 1 into
memder 2 occurs within a few inches (8-15cm.). Gradually
succeeding the calcareous dolostone are fossiliferous
calcareous dolostone and dolomitic limestone,‘ﬁhe lower
" 40ft. (12.2m.) of which;consists of highly comminuted fossil
debris in a very finelv crystalline matrix. Large.foSsils,;"
notably gastropods, are occasionally present but the majgéity‘

of the whole or paréial fossi1§ occur above the basal'40ft.
(12.2m.). o ' | -
Four rock units'can.- retognised in_member 2, as
follows: o ' S
| i} transition beds,
ii)[barren dolos£one facies,
-1ii) foéqiliﬁéfous dolostone facies,
iv) dolomitic limestone (and calcareous dolostone)
facies. | R
 Discontinuous exposure made it difficult to determine with
certainty the stratigraphic relationships of some of these

-
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rock,units. *E:;ever,'the'simplest interpretation, based on
the field relationships of the units, is that some of them .

-are laterally equlvalent fac1es (flg. 5). The dolomific

%
llmestone facies apparentlv is a continuous unit and contains

anyabundant fauna of the rarctic! 0rdov1c1an type. In the
weet,"oéerlying the‘doloditic-liMestone, is fossiliferous
delostone. This buff coloured dolostone weathers into thin-
to-thickly parted blocks and contains a ?funa consisting
mostly of columnar stromatoporoids with occesional cqlonlai
corals. The fossiliferous.doiostone appears ﬁo éass laterally

(toward the east in a downdip dlrectlon) xnto barren,,

mediumly bedded buff dolostone which in tUrn grades laterallv

‘into the lower tran51tlon beds {(fig. 5). Although the ‘“

. eritical areas are drift- or talus-covered the structural

interprétation of the area suggeésts that the upper: part of
the transition beds overlies the barren dolostone and
foss;llferous dolostone unlts.

'.‘.'

~ The uppermost 182f¢t. (SGm\) of the Lang River Formation

&’

consists of various interbedded rock types in beds 2 to 4ft.
' 2
(0.6-1.2m.) thick. These rocks are the transition beds of ' /

member 2 and the rock types present are as follows:
. —_—

i

a) rubbly weathering calcareous dolostone containing.a few i

fossils,

») laminated dark grey, calcareous dolostone or dolostone,
L4
) medlumlv crvstalllne vuggy dolostone occasionally
containing fossil nolds.

_ The amount of calczte in these rocks decreases towards




' -22- e

the top of member 2 and the upper part is mostly dolostone.'
‘The top of the Lang River Formatlon is ‘placed at the top of
a 2ft. (O.Gm.) bed of dark.gre;, finely laminated dolqstone
which is- overlaln by thickly to very thickly bedded, structure-
"less, buff dolostone of the Allen Bay Formatlon. ' Although
the boundary may be located in the valley section, on the -
plateau a cover of érobab;y postfglacial, dark.coloureE-
?lacustrine'sediments obscures the boundary. These'dark—
coloured sediments coincide with the area of shallow dips in
the underlving rocks (figs. 3 and 5). The combinetion of
these two features pro&uces an anomalous break in the
sequence when viewed on aerial photographs.
fhe generally massive, buff weethering dolostone of the
Allen Bay Formation is best exposed in the Lang‘Ri#er gorge
but the toooqraohic*relief of the'gdféeiofevented completion
of the measurenent and study of the successxon. -A éeneral,
but incomplete, ‘succession was comolled Qam exﬁostres‘on
the plateau and the accessible parts of the gorge (fig. 4).
The dominant rock types in the Allen Baf Formation are
planar— and cross- lamlnated doloatone and stromatolltlc
dolostone. Other rock tynes oresent are as follows:
a) medlumly to coarsely crystalline 'dolostone in units 3 to
- 6ft. (0. 9 1. 8m ) tthk lacking or containing few internal

stratification structures. Some of these units contain

fossil molds.
b)-finely to mediumly crystalline, mediumly bedded dolostone-f

]

with no fossils,

)

wt
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c)'féssilifé;oﬂs dolostone which occﬁrs at least once in the
" succession somewhere between 1,600 and 2,000ft. (488-

610m.) above the unconformity, . | )
d)} intraformational breccia; usually-associated,withlla@inéted

dolostones.

Overlying the AI}en Bay Formation is vefv.thinly bedded,

planar- and cross-laminated, greenish- or bluish-grev dolo-

stone of the Young Bay Formation. The top of the Allen Bay

Formation is placed at the top of a thickly bedded, mediumly

crystalline dolostone. This dolostohe contained rare crinoid.
ossicles but was otherwise devoid of fossils. Approximatelyr
20 to 30€t. (6.1-9.1m.) above the top of the Allen Bay
Formation there is a_fish bed comparable tc the fish beds
present at localities A and B, Princé‘of Wales Iszland (Turner
and Dixon 1971; Dixon,Williams and Turner 1972). Due to the
inaccessibility of the lower reaches‘of the Lang River it

was not possible either to vefifyfthe presence of the Read
Bay Formation reported bv Christie (1967, p.9) or to me;sure"
the thickness of the Young Bay Formation. Eowever, consider-
ing the height of the 'cliffs (50-100ft., 15-30m.)} and the dip
of the strata (15-20°) there appear to be at least 200ft.

(60.8m.) of Young Bay strata.

Creswell Bav, Somerset Island (localitv X).

The succession north of the western end of Creswell Bay
is considerably complicated bv folds and faults (fig. 6)

which have not previously been recognised. This structural
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complicaﬁion of.straﬁa which-are only moderately fossil—
iferous,madé precise reconstruction of a stratigraphic
sequencé_very difficult. Precise correlation between thé'
- faalt blocks (identified by letters in fig. 6) is not
possible, but by litholOgical comoarisons,'dating of the
faunas and structural conSLderatlons lt is. p0551b1e to

1nd1cate the relative stratigraphic posztlons of each faunlt

block. The followxng general stratigraphic conc1u51ons are

possible:

. 1) fault blocks A, D and E-contain.lithologically similar
strata which compare with the Lang River Formation at
Lang ﬁiver. -Fault block E contains a Lower Ordovician
fauna and fault block A contains coﬁparable though
sparse fossils,

ii) fault blocks H anéd C contain an Uoper Ordovician fauna,

iii) fault block ¢ also contains the lowest beds of the
Allen Bay‘ Formation. Fault block B contains strata
of the Allen ﬁay Formation in which Lowe. Silurian fossils
are present. The Allen Bay Formation of fault blocks
B and G mayv be appréximately equivalent, _

iv) strata of fault blocks F and G contain Middle Silurian
fossils and are probably equivalent:; but it is not
known which fault block is downthrown relative to the
other. |
From the’forégoing discussion the sections in fault

blocks A, C 3 may be'considered to succeed each other, .

which will indicate a minimum composite thickness of 2,185ft.
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(666m.) in thif area (fig; 7).
AR
The lithological units reéggnised at Lang River are
also present at Creswell Bay. A litholégically varied
basal sequence lles unconformablv upon Precambrlan meta-
morphic rocks. The unconformity is not exposed.but from
topographic considerations similar to/the Lang River sit-
uationand the presence of sanastone iﬁ the lowest ﬁart of
" the sequence, which is comparable to the basal sandstone at
Hunting River,. the contact is most probably unconformable.
The variable lowermost beds are overlain by fosszllferous
llmestone and together thev comprise the Lang Rlver Fornatlon.
Overlv1ng the limestone is dolostone of the Allen Bay Form-
ation. ‘ |
Fau.lt block a (f[ 6) exposes about 850ft. (259m.)
of the Lang River Formation but this is orooablv much less
than the total thlckness. In fault block A the first l166ft.
(50m.) of strata contain up to 80%° hhlte~to-grev sandstone.
Above the sandstone the rock is mostly tlpple--and planar—
laminated dolostone, usua1_y thinly to verv thinly beddeq.
Other rock tvoes pPresent 1ncluce lntraformatloﬁal breccia,
flat pebble 1ntra*ormatlona1 conglomerate, crvstalline dolo-
stone and stromatolitic dolostone. Approxlmatelv 800ft.
(243m.) above the unc0nform1ty and occupying the core of the
svncline in fault block A is a group‘of thickly bedded, buff
- dolostone beds containing rare #autiloids. Equivalent strata

in fault block E contain poorly preserved, silicified nauti-

loids and gastropods of Lower Ordovician age. Fault blocks
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Aﬂéﬁd E are faulted on their eastern margins against Silu;ian
'dolostone of the Allen Bay Formatlon. Thls fault line - ' R
c01nc1des w1th the upper boundary of the unnamed Mlddle

Cambrlan formation of Blackadar and Christie (1963).

At least 400ft. (122m.) of the upper part of the.Lang.
River Formation are present in fault block C (fTig. 6). The
Upper Ordovician fauna in this fault blocklsuggests that‘most,
if not all, of the.exposedmstrata\are stratigraphically above
the Lower Ordovician strata df fault block A. This would -
indicate a minimum total thickness of about l,ZObft, (366m.)
ggz\the Lang River Formation.

Unlike.the eduivalent‘beds of the Lang River section
the fossiliferaus beds are only 50ft. (15.3m.) thick and
are not‘distgnéuishable as a Separate member. The fossil- | i

.

iferous peds are cradat10na71v overlaln bv dolostone of the

Allen Bay Formatlon which makes it difficult to define a
precise boundary between the two formations on the ground and
in aerial photographs.
. it _
The Allen Bag§Formation examined at this location
consisted entirely of dolostone. The dolostone tvpes are
mostly laminated, stronatolltlc, or structureless anc include

A

a considerable numner of fossil-bearing beds. The total.

thickness of the Allen Bay Formation is unknown but fault

block F contains at least 1, 300ft. (397m ) of exposed strata.

- Hunting River, Somerset Island (locality Y)

In the Hunting River area Blackadar and Christie (1963)
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recognlsed strata wlth.attltudes varylng from generally
eastward dlpplng near the Hunting Rlver to horlzontal
approaching the Aston River. 1In fact'the structure of'the.
area is hcre complicated;than_this,_as shown by the northward
piﬁnéing synclineinewly recognised east of "the Hunting River-
ffigle). Strata on the plateau and in the Hunting River
valley make up-at.least 1,923£t. (586m.) bf continuous
section in the Lang River Fcrmation (éection‘b; fig. 9)..
' At an Horizon calculated to be between 2,700 and 2,900f¢.
(828-884m.) above ‘the base of the Lang River’ Formatlon theyé
is.a fossxl-bearlng calcareous dolostone (the foss1l localltz\
of flg. 8) " Between the uppermost ede%ure at 1 923ft. \-
(Sgpm.) and the fossil horizon there was an extensive area of
drift~covered'plateau with oniy rare isolated.exposutes..
The dlstances 1rvolved and the lack of exposed strata
prevented further survey east of the fossil localltv

A basal whlte to-grev sandstone of the Lang R;ver Fcrﬁé
ation rests unconformably upon. the Hunting Formation (Pl 15,
flg. 2),, Previous reports cons;dered the cqntact to‘be
gradational and chose an arbitrary boundary (Blackadar and
Christie 1963; Tuke et al. 1966). o . o

- The Lang Rlver Formation is markedlv thicker than in
thé southern localities on Somerset Island, a trend consistent
with the reglonal geolé%v whereby*there is a northerly thlck—
enlng of Pa1e0201c stratlgraphlc units. The Lang River
Formatlon at this locallty is .approximately 2.25 timeaxthicker
than in_the Lang’ﬁitet sect;on. A proportional thickness

"increase of the Allen Bay Formation would make it approximately

~.

-
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3,350£t. (1,019m.) in the Hunting River area compared to

1,400ft. (427m.) at Lang River. The total thickness of the

Lang River and Allen Bay Formations would then be about

6,250€t. (1,500m.). A very approximate calculation (based

on measured dips and outcrop widths) from aerial photog:éphs

.and the BlackadarAand Christie (1963) map gave similar thick-

nesses. To the north on Cornwallis Island strata of the
Cornwallis Group and Allen Bay Formation have .a combined
thickness of 18,200ft. (5,55Im.) (Thorsteinsson and Zerr 1967).
.Thus af'ﬁunfing Ri#er, roéks of the Lang River qumatibn
occﬁpy & considérable outcrop‘width due to increased thick-
ness and repetition caused by simple folding. The boundary
between.the Lang River and Allen Bay Formatioﬁg;is approx-

imately Xnown from the ground survey but the extensive drift

. cover makes the boundary‘unrecognisablé on the aerial photo-

graphs: .

{

Savage Point, Prince of Wales Island (locality 3a)

The_section,near.Savage Poiﬁt containing the Lang River
and Allen Bay Formations is 2,143ft. (654m.) thick (figs.
10A and 11). The iower beds of thelLang River Formation are
faulted agéinst the Aston Formation (Dixon et EL..lQTl).

The basal 700ft. (214m.) of the section is'bart-of the
Lané River Formation and contains sandstone, dolostone and a
few fiésile dolos£ohe beds. The séndstone‘aﬁa dolostone are

arranged‘in cyclothems in the lower ﬁgrt_of.the seguence. In

r

- the first 100ft. (30.4m.miof thé-sequehbe each cyclothem

-
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generally contains a basal submature sandstone overlaln by a
thinly parted dolomltrc sandstone and only rarely is dolo-

stone present. Between 100 and 300ft. (30.4-92m.) above the.
base of the section each of the cyclothems contains a dolo-

stone member above the sandstone and towards . the top of the
formatlon the dolostone .becomes the dominant lithology. The
cyclothems are verv irregular in thickness varying from a ‘
few inches to several feet (abcut 10ecm.-2m.). Babove the 300ft. -
(92m } level the cyclothems are obscure and finally the

sequence consists almost entlrely of dolostone w1th a few

flSSlle dolostone beds. ' “;f,

—

Above the Lang River Formation are 1,443ft. (440m.) of
brown dolostone of the Allen an Formation. Theése rocks are
mostly laninated oolostone (with both sedimentary and strom-
atolitic laminations) and on;y a few fossil beds. ,One‘such‘
fossil hed occurs 1,185ft. (361lm.) above the base of the

~-

measured section and contains an ‘'arctic' Ordovician fauna.

However, the lithology is srmllar to the dolostone above and
below and is therefore considered part of the Allen Bay Form-
; ation. Between 1,1481 and 1,853ft. (452~565m.} above the
_ hase of the section the dolostone contains abundant structures
attributable to slumping and sliding (see chapter V).
| The 200ft. (60.8m.) of Young Bay Formation typically
consists of thinly to mediumly bedded dolostone and dolomitic
limestone which weather recessivelv to form a distinct topo—

graphic depression. About 80ft- (24.4m.) above the hase of

this formation there is a fish bed comparable to ones present
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~ at localities 2 and B (Turner and Dixon 1971; Dixon €t al.1972).

N . -

Strzelecki Harbour, Prince of WalesiIsland

(localltles B and C)

The sectlon at locality B is s;nllar to that.’ near
. Savage POLQt in contalnlng a basal 600f¢t. (183m ) of distinct~
ive.doloetone, fissile dolostone and sandstone succeeded by
1,755, (535m.) of massive, -brown dolostone (fig. 12). The |
basal beds belong to the Lang River- Formation and are faulted
agalnst Precambrian gnelss (fiqg. lOBx Although similar rock
types are present at localltles A and B tcelr arrangement in
the Lang River Formation is very dlfferent - The Lang Rlver
Formatlon at locality B consists of at least ten recessively
weatherlng fissile dolostone units (informal use of the term
unit) alternatlng with stromatollte —-rich dolostone (P1. ‘g,
Tflg. l). The f1551le dolostone units vary erom 5 to 40ft.
(1.5- 12 2m.) thlck and contaln 1ntrafornatlonal breccia beds
‘0 5 to %9ins. (1.5-23cm. ) thlck and local thin stromatolite
beds which usually pass latera’ly into the fissile dolostone.
The stromatollte -rich dolostone units vary in thickness
from 5 to 42f¢, (1.5~12.8m.). The last fissile dolostone
unit is cverlain by 40ft. (12. 2m. ) oﬁ sandstone and dolo-
stone above which the talus and drlft deposits cover a
con51derable thlckness of strata. In the field the upper
boundary of each flSSlle dolostone unit was placed where the
shale-like. dolostone is succeeded by more resistant dolostone,

which usually c01nc1ded with elther an oollte or intraform-
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atipnal breccia bed. Locélly the upper boundary of some.off
the stromatplite—fich-dolostone units isldefinéd by the upper
surface‘of a-strpmatolité or thrombolite bed (a2 non-laminated
algal sédimentary rock with a clotted texture—see Aitken
1967). Figure 13illustrétes the fourth stromatoiite-rich'
dolostone unit (as seen in the field) whicﬂ in detail
apparently consists of two cycles. The majority of tﬁe rock .
types present in these resistant units are stromatolitic;
they are dogal, columnar or cryptalgalaminate in moféhology.
Other lithotyvpes preséﬁt, ir decreasing érder‘of frequency, .
are thrombolitic dolostone, intraformational breccia, oolite,
fissile dolostone and sandstone.

Imr?ediatély above the lowest 600ft. (183m.) of exposed
. strata there are‘about 780€t.(237m.) of unexposed strata and
conseguently it is not known precisely where the Léhg River-
Allen Bay Formations bdundary'lies. From-‘1,384 to 2,356ft.‘
(422-719m.) above the base of the section is doiostone of
the Allen Bay Formation. This dolostone is similar to that
presentlat locality A but apparénti& lacks slump or siide
structures. An Upper -Ordovician 'arctic' fauna is present
in approximately éhe lower middle part of the Allen.Bay Form-
ation. These fossils were located in strata exposed bﬁ the
plateau and.consequeﬁtly their preciSe stratigraphic position

N

is unknown. -

_The overlying Young Bay Forﬁ&tioﬁlconsists of about 140ft.

(43m.) of thinly bedded dolostone and dolomitic limestone
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”typiéal-of fhis'form%tion. F?§$i1 fish were fouﬁ&tin ?he talus
: and the position”of,é%is matérial indicatéé;ihé_fish beds to
bé between 100 and ié&?é.”c30,4-3ab7m.)Labové the base of
the formation. < 'E | .
About on; half mile (0.81Km.) to_the north of 1oca}iﬁy
B a 'small stream exposes rocks of ﬁHe Allen Béy, Yoqng ﬁay,
Read Bay--and Peel Sound Formations ( locality €, fig. 10B). ‘ﬁ\\ N
Abouﬁ 762£t. (232m.) of Allen Bay Formation and 200ft. gsim;)'
of Young Bay Formation are prés;nt. ‘Exposq;g of the Young
éay Formation was hidden by gglus and no figﬁ beds were
located. | f: : AN e

. . n
- '~ .

.
L PR L

-Discussion . ' ' N

Lithostratigraphic correlation of the five major
sections .ié‘presented in_fiéure 14. Detailed explanatory
notes and interpretation .0of the lithotvpes and sedimentarx
“successions were avoided in this chapter bﬁt‘gre'dealt with &

in greater detail in the following two chapters.

P |
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Introduction

In both Ehe Lang River and Alled'ﬁay Formations dolo-
stone predominates. Folk's (19€2; 1968) carbonate classi-o
flcatlon scheme was aoplled to the dolostones, although there
_are llmltatlons luhelc“c inm the ‘scheme (see Ham and Prtv -
1962, Llndholm 1969Y T Folk's classlflcatlon has not been
used much ln recent llterature concerning dolostone sedl—.
mentologv. Thls may be due to the emphasis placed on under—
'standlng dolomltlsatlon (Newell et al, 1953; Adams and Rhodes
1960; Cotter 1966‘ Friedman &hd~5anders 1967; Jodry 1969)
and the'environmental interpretation of dolostone (Bluck
1965; Matter 1967; Gutstadt 1968; Braun and Friedman 1969)
rather than on dolostonehnetrograohy. :

Folk's (1952-“1968) spectral claSSLchatlon of carb-
onate rocks usés -both descrlptlve termlnology and symbols,

' but the latter have not been used very much. There are five
ba51c classes (denoted as I to V) and the first three refer
to llmestone. Thesg_flrst-three classes are divided on the
lbasisqof the ratio of allochems, sparry calcite.and micro-
crvstalllne calcite Wlthln a rock (1 1s’sparry allochemlcal
II is mlcrocrystalllne allochgmlcal and III is micrecrvst-
alllne). Class. IV refers to in situ blogenlc carbonates and
"class V is reolacemeﬂ% dolomite. Allochems are identified by

letters, .for example‘pellets are p and fossils are f: using the




-greater than 10% dolomite respectivelyf ther

- dolostone ‘'would be.V:CD4.

-38= "7 -
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size of the allochems one can classify the llmestones as elther
calcxrudltes or calcarenltes. Graln 51ze in dolostone is ’
lelded into seven categorles, ranglng from aphanocrystalllne

(less than 0. 0039mm. ) tc extremely coarselv crystalllne

'(greater than 4.0mm.). Thus a blomlcrlte would be IIb: La,

or an ‘intraclastic pellet’ llmestone would be IIp(l) La, where

the pellets are the najor allochems. Further ex
be_found in the.text of thls chavoter.
| ‘iAlthotgh'in Folk's ciﬁssificgtion,the are categories
fér.doloﬁitic.and dolomitised limestone ( le é than and
are‘no cate-~
gories for dolostone containing calcité. Cohsiderat;on,of'
these types of dolostone indicate§ two possible origins for
the calcite, either a pre-dolomitisétion origin in which

-

the calcite would be a remnant of an original limestone, or

a post—dolomitisatibn'origin. Both tvoes df calcite are ”

J——

ﬁsdallv readilv distinéﬁishéd.: On subsecuent pages the

preflx calcareous and the symbol 1 w1ll be used to indicate

Qre—dolomltlsatlon calc1te. Postjdolomitisation'calé'be“‘f‘

- will be indicated by the prefix calcitic and the symbol L.

For example a calcareous finely crystallihe pellet ddlostané J
woﬁ;d be Vp:lDB,‘or a-calcitic finely“qrystalline-dolostone
would be V:LDéf- If the calcite cannot be distinguishgd as
ﬁré-or_post;dolomiti§ational then the prefix limy is pro-

posed and the symbol C, such that a limy medium crystalline
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.The rock‘types identified from the Lang River and Allen
Bay Formatioﬁs.are listed in table 2. Both formations con-

tain similar rock types but the Lang River Formation differs

from the Allen Bay Pormatlon in fcur maln aSpects. o

[ B

1) the presence of sandstone and sandyv material almost

exclus;velv in the Lang Rlver Formatlon,

ii) the presence of fOSSLllferOUS dOlOmlth limestone and

"

calcareous dolostone in the Lang Rive; Formation, although

this rock tvpe is apparently restricted to Somerset Island

r

1ii) the rapigd alternation of lithatypes in the Lang River -

Formation, in contrast to the more uniform appearance of

the Allen Bay Formation dqlosﬁone, altHough ectregraphic-
ally the latter also contains several dolostone litho-
types; ) o o | >
iv)_the wresence of fissile dolostone fa shale-like dolo~ -
stone) in the Lang_Rivef Formation which is apparentl o
absent in the Ai;en Bay Formation. ' ; (\-
ﬁitﬁ the exception of a 1l4ft. (4.3m.) ‘thick sandstdne*
© bed at loeelityic the five.sectiens in which the-Allen Bay
Formation is presee;uconsist entirely of doiostonee Dolostone
types and_sediﬁentary e;ruétures afe similar to those in the

Lang River Formation but differ;;n their relative abundarnce.

I
e

In oréer not to duplicate aescriptions, the rock tvpes in’
"the 2llen Bav Fefﬁation are listed with only short notes.

Although systematiclcollecting_of rock sampleflthroughii "
out each section was not alﬁays*feasibie; the eaﬁples takeﬁ

are considered to be reébresentative of the rock types

. " -
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- PABLE 2

'Rock types in -the Lang River and Allen Bay Formations .-

~ C e
- - s

1

-Name' Fa | Occurrence .

Langiﬁive;. Allen Bay
Formation - Fofmatipn

Veaﬁ‘finely to finely crysfalline’ ) X X

| dolostone, V:D2—3. .
Medium to coarsely crystalline . -X - X
dolostpne, V:D4-5

Pelleat dofostbne,-Vp:D2-4‘ X
Intraclastic péllet doloston X ’ X

Vvp(i):D2-4

Oolitic éolcstcne, Vo:D2-4 o X
Intraclastic dolostone, WVi:D2-4 . X- . X
Sardy intraclastic doloétonc, X
PSVi:D2-4 S~
Biogenic dolostonc, Vb:D2-4 - X _ X .
Dolomitic tiomicrite, IIS:dLa X
Calcareous biogenicldolostoﬁe, | X &
: Vb:1D1-2 . _ ks
i%ndy biocenic intraclastic - ¥
dolostoﬁe, TsVi (b):D2-4
Stromatolite biolithite,-Iv:DZ-i x Xh
'Fiééile'dc?ogtone, V:Dl ' X
éandstone . - X | k.
qi) {
\
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recognisable in the.field: .The following deseriptions

1nd1cate the varlety of rock types{present 1in the two form-

-
- "

atlons and lnclude unusual and lnfreauentlv occurring rock

rl

types as well as descrlotlons of the more common rock tvpes.

N
]

f
Lang River. Fc!patlon

- Vervy flnelv to finelv crvstalllne dolostone V:D2-3

v

Fine grained dolostone is probably the most abundant

Jithclogy in the Lang River- Formation. However, classifi-
cation hides the variety of sedlnenta*v structures present
in these rocks. Onlv infrequentlv are they structureless.

‘Usuallv thev are either cross- or planar-laminated (Pl. 2

r

fig. 2; Pl, 3,

th
[
)
L]
}..J

Pl. 4, figs. 2,3). - The cross-lamin-
ations usually define.asymmetric~ripp1es most of which have
thelr crests aligned subggrallel to the trend of the Boothia
Arch, that is approximately north-south. Cross-laminated
dolostone is particularlv abundant on Somerset Island but
is not as common on Prince of Wales Island. ‘ ’
- P

Planar-laminated dolostone (the térm laminated used in
a broad eense) cansists of individual beds up to_lcml thick.
The stratification is essentia}lvqubperalleLnalthquéh low
angle truncation is a common feature (P1. 4, fig. 2) and
minof undulatory erosion surfaces also occur. UnduieSe
lamiﬁee, usuallyv less than 2mﬁx_thick, mav be due to differ-
ential compaction or are possibly cryptalgala@inae (Aitken
I?67), but it is often éifficult to distinéﬁ@sh Between sedi-.
mentary and algal laminatione. Ofgen these finely . |

laminated dolostones pass laterallv. into small domal strom-

. i
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atdlites shggestiﬁg that some of the sebparallel laﬁinae
were also probably stromatolitic.‘ In much of the finelv
lan1nated dolostone from Prince of Wales Island organic-
material (bitumen) is conmmonly distributed parallel-or sub-
pataliel to the laminations. Often iﬁztpin sections this
material is the only ttace of original Sedding in an other-
wise.homogenous dolostone. Evaporite mineral casts (gvﬁsum/
anhyvdrite)were ptesggt lecally in the more thinly'laminated
dolostone, especially‘Et Hunting River.

In both the icross- and planar-lamninated dolostones silt-
to sand-sized guartz grains are eommon;A The_quartz:occurs
in stringers, lenses, or as isoleted greinshdissemtneted
throughout the dolostone (Pl. 4, fié. 3). This sand content
occurs only in the lower part of ‘the Lang River Formation.

No fossils were found in these rocks but burrows were locally
present.

Ripples ere cormon structures in marine environments
where wave, tidal or marine currents have suFflc1ent energy
to build these bed ‘orms There are at least two p0551ble
origins for planar—laminatec dolostone. FPirstly it could
have accumulated by the settllng of . susoonded naterlal or by
orecxoltatlon of calcite or aragonite from water (Cloud 1962).
The minor truncatlons and erosion surfaces couléﬂ&sve been
caused . bv tidal action, wave scour ‘or. marlne currents. The

- ¢
second alternatlve is that it represents storm deposits accumu-

lated in the supratidal zone_(Bell et al. 1967; Laporte 1967,




pp.78—19}«MeE£er'1967; p.601; Roehl 1967, pp.1998-2002).
Laminated deposits of the‘supratidal zoee‘are_generally' -
fourd in'essoeiation with stromatolites, irtraformational
. breccia, evaporite mineral‘cesﬁs aﬁd mudcra ks (Roeﬁl
1967, p§§i§98-2002). Such associations are common in the
Lang River‘FormaEion, except for evepqrite mineral. casts
which are uncommon. However, much of the plehaf—leminéted
dolostone is not diiectly“asseciated with the above features
and it is not alwavs apparent if it is-supretidal, inter=-

‘tidal or subtidal in origin.

Medium to coarselyv crvstalline dolostone, V:D4-5

Some o0f the planar—lémiﬁated dolostone falls into this
category. due to a slightlv'gfeater‘c%ain'size, but for the
purposes of discussion lt will be con szdered to belong to
the previous category. The remaining medium to coarsely o k\

.

crysta111ne doloseone is general’v ‘structureless and occurs
as thickly to very thickly bedded,unlts. In thin section
the rock appears as a grain mosaic of dolomite. .Rocks of
this type afe present at all five iocalities and at preewell
Bay some of them contain silicified fossils.

" The 6riginal sediment tvpe is difficult to determine
but it may have been thick accumulations of carbonate mud
or sand. Dolomlelsatlon of originally flne grained carbon-
ate usually results in finelv crystaliine dolostone retain-
ing deteils of sedimentary structures (Murray 1964 Thus

~—+t is suspected that, some of this dolostone may once have
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been  finegrained sand.

¢

3_§e11et'dolostone, Vp:D2-4 and intréclaStic pellet dolostbhé,

Veii)ip2-4 e

Oniy a few 6f tﬁe saﬁpleS\collected from ﬁhe Lang <
River,%dgmation aré peliet-Bearing dolostone but it is
believed that they are p:obabiy more abundant.than thg,col—

| lection in@icates. This apparent infrequenéy is probably
due, in ?art, to the.difficuiiy of recognising these rocks
in the field. However, pellets and qrapeétone are also
common constituents of sandy intraclaétic dologgpne {
intraformational breccia ang éonglomérate of other authors).

The pellets may be poorly defined to moderately well
defined p?oid structureé} 0.25 to 0.75mm. in diameter (P1l.
5, fig. 1). Some pellet® are distinguished from the. matrix -
by. slightly finer grain sizé, or in others the dolomite is
cloudier than the matrix dolomite, or the pellets‘may be

_defined_by small'pyrite crystals arouné the perimeter.
Some of the pellet .dolostone contains well réunded, fine to
mediﬁm grained quartsz sénd grains, but these rarely exceed
10% of the total.
- Occasionally the'pellets,are clustered intp grapestone

intraclasts and may comprise -as much as 20% of an intrdw>

- ~-

clastic pellet dolostone. 'However, grapestone intracldsts
are not a-‘common ‘component of the rock types studied.
\

'\ Purdy (1963, p?;342—343§ recogniéed_faecal pellet -

carbonate mud in shalldw subﬁidal_envirpnments west of

o
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Andros.Island in the Bahemas.' He notea‘that pellet quse

3$cur where stable bottom conditions preveil and where thqw__*__‘ﬁh_;;;
-5ottom currents are of sufficient energy to winnow out the |

finer mud oartlcles but 1nsuff1c1ent to cause removal of the T

pellets._-Laporte (1967, Pp. 82 83) also considered that

pellets could be deposited in the intertidal zone.

Oolitic dolostone, Vo:D2-4
Oolite beds are present at all the localities but thev

do not constitute an impertant proportion oflthe totel-rock-

types. The ool te beds occur in ‘the lower part of the Lang i 2

River Formation as beds a few inches to several feet thick -

(0.1-1.0m.) £
Preservation of the oolites is#variable, in some only

the outlines are visikle (Pl. 6, fig. 2) but in others the

preservation is excellent (Pl. é, fia. i). " The nuclei of

the oolites are usually silt-sized to fine sand-sized guartz

grains{ although meny'apparently‘have a carbonate nucleus

0% indeterminate otigin. Wellfrounded}-silt~sized to medium

sand-sized éUertz grains are also'dissemineted throuéhout

the matrix. Sorting of the oolites is variable,‘examoies

from Prince of Wales Island tended to be poorlv to moderatelv

well sorted (pl. 6, tlg. l) The lrregular shape of some

ot the oclitic structures ex ieed from Prince of Wales

>land suggests that some ofaﬁkem may be oncolites (Pl. 6,
fig. 1).

Oolites are known to form in shallow shoel.areas where




-45-|

oscillato:y currents are of sufficient energy to .agitate

the sediment. Freeman (1962), héwever, described calm-
water oolites from the Laguna Madre, Texas, and Davie$ (1966)

.

compared the LégUna Madre oolites“with calm-water oolites

. from the Lower Ordov1c1an of Hlnnesota. Davies noted-that

o
hlgh energv oolites are dlstlnau15hed on the following

criteria:

i) generallv good sbrting,

1i) high sphericity,

1ii) the oqlite rings are concentric about the nucleus.

In contrast the calm-wéter qoiiteé are usually distinguished.
by the following: ‘

i) moderate sorting,

ii) low to moderate soher;c;tv

7]

1i1) the ocolite rlrgs abuh ‘against the nucleus.
According to these criteria some of the Lang River Formation
ocolites are of the high-energy type and othérs mav in fact

be oncolites. 7’,

Sandy intraclastic ddlostone, TSVi:D2-4 4

ﬁ The sandy intraclastic dolostone is the rock type most
commOnlv knowvmn as 1ntraformaulonal hrecc1a or conglome*;te.
These rocks are common throuchout bhe Lang Rlve* Fornatlon,
although volumetrically they are not s;gnlflcant. Two tyrves
of sandy intraclastic dologtone are ?resent, namélyT-ip;ra-
formational breccia and intraformational £lat-pebble con-

o

glomerate. The term breccia is applied to those rocks with

Lo

i
/!
N

~
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A

sligﬁtly angular, tabular clasts which are distinct from
the ;ounded, disc-shaped clasﬁs of the conglomerate. .

The intraformational breccia containé tabular clasts
in a2 matrix of coarse silt-sized. to medium sand-sized quartz
grains and replacemgnt dolomite (Pl. 7; figs. 1-3; Pl. 14
fig. 3). Most of the clasts raﬁge from a few millimetres
to about %Scm. in length, although larger‘clasts do occur.
The clasts are mostly of laminated sandy'dolostoﬁe aligned

rallel or inclined to the bedding. Roehl (1967, pp.2006-
2009)_di§cussed the-significance of three ty§é§ of intra-
formational breccia in terms of energy levels during depo- "
sition. These three t&pes he called edge-wise breccia,
craded bre;cia and floaﬁ breccia. ' All three types occur in
the Lang Rivér Formafion but graded breccia (Pl. 7,-fig.. 

3) and float breccia are the dominant types.

The intraformational flat—pebble'conqlomerate, apparent-

~

ly present only on Somerset Island, contains disc-shaped

clasts in a matrix of cuartz sand and reolacement dolomlte
(Pl. 3, flg. 2). Most of the clasts do not exceed 7cm. in
diameter and have 2 thickness rarelyv in excess of 5Smm. The

caists are of coarse siltstone, or very fine-grained sand-

stone, or finelv to mediumly crystalline dolostone, all of
which are often superficially sE?ined red by iron oxides.

If the ratio of clasts to matrix .is high the clasts tend to

be imbficated. C -

&
; I3

At locality 2 appréximatelf 290ft. (88.2m.) above the

-
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unconformity there is a thin bed 6f*gréen stained-flat—
pebble conélomerate. This rocﬁifills depressions on the
top surface of a_low-amplitudé domai stromatOiite bed. The
‘rounded flét clasts are usually no greatér thén 2cm. in
diaﬁeter and'rarelv exceed I Smm. in thickness.” The ﬁ
extremely thln clasts are dlstorted probably an effect of

compactlon. The clasts are randomly orlentated between

horizontal andivertical.

The matrix of thié gréen—étained in;raformational
conglomerate ctonsists of very fire to fine guartz sand.
‘Dolomite replacement has pitted the margins Qé the quartz
grainé, imparting a degree of angularity to the quartz'grains
and making it difficult to diséinguish-original angularity.
from secondary effects. Howevér, th;¥e 1s some ipdiéation
that orlglﬁal v the guartz qralns weré\ét'ieést sub-rounded.

The green colour, is a suoerf1c1al staln on tﬁe clasts
and 1t is not alwavs visible in standard thln sections.  The.
green substance has an extremely fine gra1n's;ze which makes,
positive ootical identi‘ication difficult, althoﬁgh tﬁe
mineral is nrobablv either chamosite or claué;nlte

Desolte the leferences between the breCGia and the.
conglomerate _be two lntraclastlc,éolostone tvpes have | -
similar orlglns as 1ntraba51nal erosion oroducts. The

-

common association of intraformational breccia with laminated

.

dolostone and stromatolites indicates the origin of the -

clasts (Pl. 77,figj 1). On the other hand the:intraform—-:.7 o
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atlonal conglomerate is most commonly assoczated with flSSlle
\y
dolostone oxr extra tnlnlv parted lamlnated dolostone. These’

.assoc1atlons probably reflect'the duratlon of transport.

The breccia was probably transported only short distances —

F
from its site of origin, in fact some®breccia beds™contained =

+
P

clasts that could be matched to the underlving rock type.

The conglomerate ﬁas-probablyntransported furtier from its

& -

- source into other envxroaments. ‘This difference in distance
of transportation woulé account for che:roundness and shape
of the clasts in the intraformational conglomerate.

Roehl - (1967, ».2007), in hls study of the Stony Mountaln

v

Formation, considered the c¢lasts in intraformational breccia
) 1 ' .
and'conglomerate to Be derived from algal mats and stromatolites

broken up by dessication anéd subseguently accumulated into

-

thin beds during storms or local high-enercy tidal conditions.

Dolomitic bicmicrite, IIb:dLa and calcareous biogenic -

-dolostone, Vi:lDl-2

The’ cOlONlch b*onlcrlce and calcareous blogenlc dolo-

stone are restrlcted to the Foss:.llrerous rocks of ‘member 2

¢

and eculvalcnt strata of the Lang River Formation. - Théy are

considered together beécause the biogenic- oolostone is the

result of dolomite replacement of the blomlcrlte. As the
name implies, both rock types consist cf abundant fossil
material in a micrite or very flqelv crystalllne dolonlte.
matrix. The whole r rtlal fossrls are Qﬁlnlv colonlal
corals, cephalopodés Tnd sfromat0p0r01ds whlgh rogether make
up approximately 35%(of theitotal ﬁacrofaﬁna. Gastropods,

S

brachiopods, trilobiﬁes, 5ryozoa and crinoid fragments.make

W
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up the remainder. The trilqbites and crihoids are usually
present as fragmentary material mixed with the other fauna.

In the Lang River.occurrence they -are the major fossil |

fragments "in “the first 39ft. (12.2m.) of member 2, Lang

River Formation. | . o R

-

About 50% of the rock consists of‘fossiI;-;;f§335il

fragments larger than Smm.: the remainder is hlghly commln—l
uted fossil debris, mlcrlte or vervy finely crystalline dolo-
mite. The majority of the colonial'corals and lamellar
stromateporoids are in the;; original growth‘pesitions.

These rocks probablv had a subtidal origiﬁ in which accumu-

7 s

1étibn involved very little transport of material. Sedi-
‘*wff‘/gentarv‘strdbtures,are not apparent in these rocks and the
heterogeneity of the .constituents could have been produced

by bioturbation.’ The micrite may have been derived by

T

precipitatiqn”from'see-water (Illihg'and Wells 1964) or
by the disintegration of shellv material by boring orgaﬁiems
and scavangers (s#¥nurst 1972, pp.87-88).

Saﬁdv biogenic intraclasti" dolostone, TsVi(G):D2-4 {

In the Lang:Rﬁyer section between 275 and 545ft. (93~
6ém.) above the\Ehconformlty there is a series of diverse
do‘ostone tynes which lncludes thin beds of sandy—blogenlc
raclastic dolostone (Pl. 8, figs. 1-3). Only two of these

its werk seen in thé. field although other similar rock

No comparable rock type was observed at the other localities.

Plate 8, ﬁ;guree 1 and 2, illustrates one such bed. The

ot

- . .
< el
- .
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~rock con51sts of a varletv of clasts in a matrlx of sandy,
medlumly crystalllne dolomlte. The ratlo of clasts to matrlx
is ebout 3:2. ?here are at least four types of clasts
present, as.roiiows. '

1) About 50 to 65% ot the clasts are grapestone lntraclasts.
The grapestone clasts are stalned brown and the rlms of the
clasts are a darker-brown.‘ Thag)range in size from 0.6 to
2.5mm. The pellets within the grapestone are-not distinct in
transmltted llght but are best seen in reflected light. None
of the pellets on the perlphery of the grapestone clasts
appeared to be-broken or abraded.

11)Fragments of shelly material which make up about lS to
20% of the total clast content. - The fragments are 0.1 tp
0.15mm. thick and up to Sﬁm& in length. There is no detect-
able microstructure in the shellyv mate*ial but the approx-
imate age of these rocks (Cambro -Crdovician) may indicate
that the fragments are brachloood remalns.‘ The _shell debris
1s poorly lmbrlcated.

iii) Solltary pellets comorlse about 15% of the clast conteht.‘
The dolomite-of the pellets 1s_also stained brown and the
rims o; the pellets are darker brown. . The pellets range ih.
size from 0.25 td 0. Smm in dlameter.

1V)F1ve to 10% of the clasts are rounded fragments of sandy

Lo~
- >

dolostone. These clasts coptaln 51lt- to fine-sand 51zed'
quartz grains in a. medlumly crystalllne dolomlte matrlx and
are 51m11ar in dlmenSLOns to the grapestone 1ntraclasts.

Single pellets are'usually present‘ln these clasts.
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The. quartz grains in-both the matrix and intraclasts

;have-etraight_to slightiy undulose extinction and are

- 3 . . - . . . . .

usuaIly well rOUhaédf.-The matrix contains 15-20% of medium-
sized quartz gralns. - ' -

t e Purdy (1963) dlSCussed at length the orlgln of grane—

stones and thelr depos;tlonal env1ronment on the Great Bahama

"

Bank.‘ He concluded that stable bottom condltlons were

v -

' reculred for grapestone formatlon and that they may be
deo051ted in the 1ntertloal to shallow subtldal zones, The

' apparent lmorlcat*on of the shellv material and the mlxlng

. N ~ .

-'of'various tvpes of clasts in the sandv intraclastic bio-

enic colostone ot_the Lang River Formation’ lndlcates.50ne

novement of materlal. 'However, gpe absenoe of abraded or

broken.pellets or grapeetone intraciasts suggests that the/'

a

transportation was brief -and/or of Jow energy.

/).

of a shelly fauna during

* The shefifdebris in tnis-tybe intraclastic dolostone
e . ' :

is direct evidence £dr the presence

the deposition of an otherwise unfossiliferous lower Lang'

River Formation.

tromatoléte biolithite, IV:D2<3

,\. . ’ - - . l
Folk.JlSGB P.163) - restrlcted the/use of blollthlte to

rochs con51stxng of organ*c remains ese:\\rally-ln situ-

- -

‘ " .
-wh1¢h form a rigid frameuork. .In the present dlSCUSSlon the

S

onlv o:ganlc renalns flttlng thls descrllf}on are stromat-'

\ - -

olites. A conszderable amount of llterature exists aDout

'stromatolltes of Whlch the paper’ bv Logan et al. (1964) has
. : S s
priob v contrlbuted ‘the most useful 1nformat10n on strom—

/ S,

/

o~




) atolzte growth and deposrtlonal enV1ronments-,Loganﬁet al (1964)

£N

also dlscussed a morphologlcal cla551f1cat10n scheme for

-

stromatolltes in which they-recpgnlsed the follbwing three B

ba51c types? - . "? : : N .

1) laterally llnked hemlsnheres (tvne'LLH),,

1;5 ;}3crete, vertlcally stacked hemispheres (type’ SH),
) .

“”‘1\Jpher01dal structures (oncolltes).

*

" The first. two categorles were further subdivdded and it was

-

-their contention that all non—sphero;dal stromatolltes could

.

adequatelv be’ descrlbed by usxng comblnatlons of these basic

types, althouqh new forms could readllv be added to_their .

‘cla551f1catron. \
Aitken (1967) in his discussion of cryptalgal lime-

stone end-dolostone defined two additional cateéories‘of~

.. -

~-algal deposits. The-fiEst are called crrntalgaiaminates,

' *onsistirg cf plana lamlnatlons formed by algal act1v1ty

and des1gnated by the let*er P. The second categorv was

termed tbronbolltes whlch are, algal structures lacklna

irstlnct lamlnatlons but characterised by a mlcrOSCODlC

¢lotted .or spongy texture. Aitken. (op. clt.) recogelsec:.r% ;\,
the’ follow1ng five morphologlcal forns.‘ ‘.

1) hemlspher01dal S o _-"' ' 3 c' .-
ii) egg-shaped _ -7“ _ . . , '- s - i .
111)‘loaf-shaoed wlth oz:rhanglng srdes, \—

iv) pancake-shaped Wlth or w1thout a ralsed rim, -

v) ellipsoidal.. '~ . - . . " L s

-
-~ —_
~

(e
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Non-Spheroidélrstromatolites occur in ebundaﬁoe throegh—
" the Lang Rlver Foqupionion'both isiands fPl. 9, figs. 1, 2)
Crvptalgalamlnate stronatolltes can be dlfflcult to distin-
guish from ‘some sedlmentary lamlﬁatlons.. Many o%@the thlnly
-planar- 1an1na§gd aolostone beds pass laterally into small
-domal stromatolltes. In the Strzeleckl Harbour sectlon-two"
samples were collected hhlch have a thrombo%ltlc nlcroscoolc
textere. Plate 5, rlgure 2 illustrates one of the.sampLes'-
\taxen from a 3cm” thick bed at localltv B (between, 390-=407f¢t.,
.118-}22m. above the: base of the'section{. Although,the
clotted appearance 1s most, aooarent,‘ln detall the texture-ls
- a comblnatlon oF 1rregular sqort laminae (1ower 1eft of *the’ "
figure) and clots‘of dolomlte crvstals.’ The setond examole
(not 111ustrated)f1ts more closelv to kltken s (1967) Qef-
inition in conszstlng or-lrrecular oatches of dolomlte. This
second ehanDTe,lalso from localltv B, occurs as a later.lly
continuous bed of varl‘ Sle thickness (30-60cn. thlck) locatedl
be;eéen_333-3575t: (101-108m.) above the base of the section.
The tyvpe of bed in which thise two thrombollte examples occur ;;:
does not. readil ; £it into any of Altkeh-s thrombo;lte shapes .
Sampling from the five localities reveeleoAthe presehoe.of
‘thromﬁolites etlonlv Strzelecki Harbour'ehd'ﬂunting River.

-

Logen'et'al. (1964) dxscussed in detall the env1ronmental
~significance of’ stromatollte .morphology 1n terms of energy

levels.in'the-lntertlcal zone.ﬂ-It-ls con51dered that therr

[

conclusmons are va&ld and therefore useful,sedlmentologlcal

tools. Blostratlgraohlc sxgnlflcance of the. Lang R;ver
- A
Fornatlon stromatolltes is cons;dered to be cgllglble




. conglomerzate.

harbour was analvsed u51ng the X-ray dlffractometer in an-

- c - o ; g
. . L a_‘. . ) .

due to the local dlstrlbutlon of the stromatollte beds.

-

Whereas lamlnated stromatolltes are dqmlnantly sedl-

mentary structures of the supratldal and lntertldai zones

- ;.,-

Aitken (1967) consadered that throabolltes are- typlcal of

low intertldalfand shallow subtldal envaronments. .Studles

of some Recent lamlnated stromatolltes from Bermuda (Cebe-f

lein 1968, 1969) have ShOWn that tney may also form in the

'subtidal'env1ronment. Achauer and Johnson (1969) descrlbed

subtidal stromatolites from the Lower Cretaceous James Reef -

complex. Eowever, associated sediments and stromatolite

‘morphology clearly differentiate supratidal, intertidal -

-,

e

and subtidal stromatolites.
—

Flss;le dolostone

a0

«FlSSlle.doloscone is' a shale like dolostone sollttlng
along e \trenelv thin oartlng nlanes. This rock type 1is
comron in the Lang Rlver Formatlon esoecxallv at Strzelecki
Harpout (1..2, fig. 1). . These fissile dolostones are usuallv -
associated with very thinly-patted, planhrv and3chSS+lam—

-

inated dolostone and beds of intraformational breccia or

A sample from cne of the shale intervals E%fStrzeieqki S

~

,,

‘attempt to detect the presence of clav nlnerals. The. analys;s

1ndlcated a comnos;tlon of dolomite ‘and minor amounts of

‘guartz but no clay mlnerals. Clay m;nerals are apparently not

s'

of any significance in the=Lang River Formatlonxrocks and“ -

-
L

the characteristics of the shaly beds in the other sections
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indicate that they aré?aiso fissile dolostone. ";‘ L -
' Folk (1963)'considered.aphanocrystalline dolostone to-

be orohablv-of primary originl VAssociated rock types indicate

that the fa551le dolosﬁone is marine inm origin, possably

dep051ted 1n¢a lagoon, or a protected embayment .Or a shel—

tered part of-a tldal‘flat. .However, the ldea that the dolo-

miteis a prlmary prec;oltate'ls almost 1moossxble to preve -
_ and furthermore, modern studles on dolomite fornatlon do

not support such exten51ve prec1oltatlon of dolom;te. Sklnner

(1963) descrlbed orlmary dolomrte from. a very saline lagoon . . .

in southfeastern Bustralia but he consldered"that the form—

ation of the dolomite was due to seasonal fluctuations incpH 3
‘caused by plant activitn. “Furthermore,‘the dolomite. precip~ |

itated was not true dolonlte but‘a calc;um-rlch dolomlte
Ig'ls concluded that the flssal; dolostone ~as orlglnallv

dep051ted as calc;te ‘or aragonite mud and has undergone

~

dolomltlsatlon. The fx@ ity is probably due‘}o closely‘

, :
'spaced beddlng planes al h;ch clay-SLzed to 511t 51zed
- guartz gralns are- probab&y concentrated.

Sandstone j, fA

fi

X . Sandstone is common in the lower part of the Lang Rlver"

Formatlon at all the localltles vmszted. The followlng

4

dlscuSSlon will emnhas;ze two types of sandstone, flrstly

i

that of the basal sandstone from Somerset Island and secondly '
: o

tha, from the CVCrothems Ain the cavage Polnt sectlon.- . .

\~ . _ . ‘ By
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The Somerset Island basal sandstonexoccurs lmmedlately
above the unconformltv and thereafter is 1nterbedded w1th
dolostone in the lower part of the Lang. River ?ormatlon.

>
Eventually, dlscrete sandstone unlts cease to occur but
' quartz grains are present as a constltuent of the dolostone.
The basal sandstone is whlte to grey in colour and consists
of" Flne- to medium~sized -quartz gralns.- The guartz gralns
are mostly 51rgle crystals, rounded -with a high spher1c1tv
and are usually well sorted- These orooertles are charact-

erlstlc of a mature to sunerﬁature sandstone (Polk 1968,

pc.102-105). Fine.laminations are visible in thin sections
' o

~

)

. and are oroduceo by sl*cht grain size varlatlons. "Extinction

of the guartz is noderatelv undulose to stralght. The

,

cemen* consists of flnely crvstalilne dolom1te but in most
cases the cement is weak and the-sandstone i very rriable.
»Trough'and festoon oross-bedddné,uusually_less than 2ft.
(0cm.) in height,Iare.characteristit.sedimentarv.structures.
Transoort dlrgctlons from thesezcross—beds *ndlcate both
easterly and‘westerlv conoonents. 'Thls sandstone was depos—
ited during the earlv ohase cf the. transgre551on acréss the
éoothia Arch probably as small sand bars.

. The second type of sandstone; from locallav A, Prlnce

of Wales Island has dlfferent oetrographlc propertles (pl.

5, flg. 3). " The quartz: gralns vary from f;ne to coarse

_\___,_.#

sand—size although medlum sand—51;ed gralns.are-predomanant.

' Quartz pebbles'are;preSent locally'in some of the lower

.o . . oo T e



'sandstone beds. This range in graln ‘size results in a
poorlv sorted sandstone. The quartz grains are mostly

151ngle crvstals, angular to sub- rounded with moderate spher-.
1c1ty. Extinction is moderatelg‘undulose to straight.

‘ A?hese petrographic properties are.typicaljof a submature

" sandstone (Folk 1968, pp.102-104).

Macro—sedimentarv structures are‘not'commonbalthouéh

a few svmnetrlc ripples were .observed on some beddlng sur-

facesl Houever, in thln sectlon 1rreqular beddlng is defined
bv graln 51ze ‘variations and these mlcroscoplc beddlng unlts v

‘occur ‘as thin laminae, 1enses or strlncers. The sandstone —

beds are members oF a sandstone—dolostone cyclothenlc sequ-
/

ence to be dlSCLssed in the followlng chapter.

v

Sandstohe also occurs in the sectlon at locallty B but

it usually has a. high dolomlte content. . Similarly. on
Somerset Island dolomltlc sandstone and sandv}dolostone are
present and are genetically. related either to the qu;rtz |
sandstone or to the v rious dolostone thes." : X ‘ X

Discontinuitv'surFaggs in member 2, Lana River “ormatlon

-

DlSCORtlHUlty surfaces of the type 111ustrated in Plate
1 are present throughout the blogenlc dolostone and limestone )
of member 2 at locality Z.' The illustrated example is” &
located in the lowest 7ft. (2. lm.) of member 2. These‘
reatures cons;st of a planar surface lnterrupted by channels,

hollows and_tunnels of a complex nature concentrated ‘within

Scm.- of the planar surface.

~
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The dlscontlnulty surface of flgure 1, Plate 1 lS S

shown in detall in flgure 2,plate 1 and was studled us;ng o T
-/
thin sectlons and serial cuts érom a hand sPec1men. The

Y -

" serial cuts showed a complex system of channels and‘tunnels
. » . H .
which pinch and swell, 'twist-and die out. The sedlment must
1
have been cohe51ve, oerhaps even uartlally llthlfled before-

the tunnel svstem was. formed in order to maintain such- a ’ ,

. complex system with thin overhanging- ledges and oartltlons.

_f’ The examole 1llustrated in Plate 1 occurs in flnelv

crystalline dolostone.. The.dolostone contalns undulose, . ;/,,f*
anastcmos;ng lamlnae deflned by organlc dartlcles whlch are

truncated at the tunnel marglns. The tunnel margins and

[ -

the planar dlscontlnulty surface are usually well defined

K

and are conmonlv outlined by 2 concentratlon of py?lte'

R

crystals at-or near to the* margins.

At least three phases of deposition are'recognisable‘

~

above the dlscontlnulty surfa¢é in the illustrated’ example
[Pl 1, flG 2). The initial phase filled most of the
tunnels and oartlv filled the surface channels., This xnltlal

-f11l consists of flnelv crystalline dolostore contalnlng 30-;

40% comminuted and unldentltlablewf0551l*debrls. Also.

present are c;rcular structures (as seen 1n thln sectlon)

-

cither as voids .or contalnqu clear, F1nelv crvstalllne dolo— X

mite. The origin of these structures is uncertaln but some
may be rennants of cr1n01d ossrcles. ,There are a few 1nd1-
catlons-there may have been a minor lnltiar'inlel prror to

fae

- L]
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the abovefwhich:consisted pf'q thip layer gf'sine'seaimens | ‘; i
at the bottom of_scme of,theitﬁﬂnels and channels. | N \
The second phase of sedimentation_filled'inithe rgmain; | .\
ing chasnsis and'coversd'the Aiscoqtinuity_surface to a depth
‘of at least 2cm. Th's'ma;efiél a}so consists pf.finely
crvstalllne dolomlte ut ontains only 10-15% fossil debris.
Also present é;e c1rcular voids 51n1lar to those present in
the flrst phase of sedimentation. Overlv1ng this sediment
tvpe on a sharo but 1rregular erosion suriace is the materlal

of the third sedim cn;arv phase consisting of flnelv crvsta—

.1line dolonite with 30—40% fossil debris. The fossil frag—

‘ments are generally lmn0551ole to ldentva although a. small..o i
gastgoood was oresent and other fossil debrl__mav be gastro--
.DOd or ostracode fragmenus. - .

Thesc/structures are verv751m11ar to . dlscontlnultv e

surfaces nnown-as nardgrouncs, wnlch‘exlstec asqhard sub-

st

' ' - -
marihe surfaces (see Bathurst 1971, PP~394-409 for a.

review of these stfﬁctufes). Hardgrounds are be11ev d to
.form by submarlne llthlflcatlon, “.... durlng prolonge
exposure of the sea floor to sea water‘wheq sedimentation
'ls eyceotlorally slowf...." (Bathurst 1971, p“399) . The

tunnel svsgem 1n hardgrounds is the result of burrow1ng and

4
horlng organisms and corrosmon. The Lang R;ver Formatlod
' examoles commonlv nrov1ded a suz*able substrate on whzch
L 4 " -

colonial corals and lamellar stromatooor01ds could grow




-t

Allen ‘Bay. Formation .

ﬁ%ry finely to coarsely orystalline dolostone, V:D2-5

The finer crvstalline dolostone is mostly of thé planar—
and cross lamlnated types (P1. 4, flg. 1) but’ the p{anar--
lanlnated dolostone is by far the most common of ‘the. two.
Evapor;te mineral -casts (gypsam/anhydrlte, Pl; 10, fi;. 1)
rarely occur. Structureless coarsely cfbstallinerolostohe

is also abundant and comnonlv contalns molds of brachiopods

or colonlal corals.

‘Intraclastlc dolostone, Vi:D2-~4 (lntraformatlonal qiigx
Intraclastlc dolostone is usuallv found 1n assoc1atlon
with lamlnated colostone and stroma*olltes but unlike. the

.1nt*éc7ast1c dolostone of the Lang Rlver Formatlon it does
» ’b '

not contain Qetrital quartz. Also lt_ls not as common a
. ¢ - . ) "

L

rock type as in the underlying formatidn.

JIntraclastic opellet dolostone 'Vi(o)'D2¥4

DoLomltlsatlon of intraclasfic pellet dolostone usually
orevents ldentlFlcatlon in hand specmmens‘aqo even lQ thln
sectlons only a few ghost structures remaln to\lndlcate the
orxglhal conposition. (Pl. 3, flg .3). . The dlffrcultv of .
recognising this *ock type in hand soec1men orevents any

assessment of itg relatlve abundance.'

—-

'Blooenlc dolostone, Ver3-5 L

Altnough not abundant, f055111ferous dolostone *s
present throughout the Allen Bay Formatlon. Usually thls_

S
dolostone type 1is medlum to coarsely crystalllne and contalns
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pooriy-preserved fossils andnfossillnolds; The‘ﬁossiis are
mostly dolonialicorais,‘lamellar stronatoporoids:and,brachj
iopod molds._ On-Prince of Wales -Island a biogenic dolostone
contalns a haIYSltld rich’ Upper Ordov1c1an fauna, whereas at
Lang River and Creswell Bay. there are several blogenlc dolo-

stones containing Silurian faunas.

Stromatolite biolithite,.IV:DZ;B'

.

Stromatolite beds make up an lmportant part of the

Allen Bay Fornatlon and con srst malnlv of the aomal tvpes
N

(p1. 10, fig. 2) or the cryptalgal tvpe. Thrombolltes are

not known to occur in the Allen Bay Formatlon.

-~

R
- -
"

Features resembling blrdseye structuresaare present in
some of’the crypt calgalaminate stromatolltes (pl. 11, flg i)
Shinn (1968) suggested that bubble like vugs are made. by gas .
bubbles and’ that olanar vugs are the result of shrlnkage .
during de51ccatroa. Flgure l.Plate <11, lllustrateslvugsl

p0351b1v of tne planar type. . Shinn (op. ‘cit. ) also noted
2 /
that blrdse»e structures are best preserved 1n supratrd{}_.

and occa51onallv in lntertloal sediments. -

N
(v

Sandstone',.i L . . T S Co
About 22ft. (6 7m ) above the base of sectlon C Prince
of Wales Esland there is a l4ft. (4 3m.) thlck sandstone ’ '.“'

)

unit in’ the Allen Bay Formatlon.‘ This is the only sandstone

known’to occur in the Allen Bay Formatlon in the flve

iy " £ Pl
4

isections contalnln this formatlon. -~
g .
I

Most of- the sandstone body” con51sts of a_poorly sorted :

Quartz sandstone. The quartz gralns ‘are mostly 51ngle; well
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crystals, ranging from. coarse s;lt—sxze to coarse sand-

51zed (60-65% flne- to medium sand-sized, 30;35% ‘ ‘;‘

silt-sized and less than 10% coarse sand.. Extinction of the S

I -

quartz is moderately undulose to stiaightb: The propertles
of this sandstone suggest textural 1nver51on (Folk 1968, >

p.105: "ee.. poorly sorted but well rounded gralns ") which

-

may have resulted from mlxlng of sands w1th1n the depos;tlonal

basin or oerhaps from bmoturbatlon.. There are no 51gns to t ‘-

'1nd1cate the latter._
G

The top part of the sandstone body con51sts of a suoer—

mature, medlum-gralned ouartz sandstone., The quartzggralns

‘are well rounded ‘and well sorted and are cemented W synﬁ

taxial rims ©f silica. Macro- and micro-sedimentarv styflictures
- 'are absent. .

W

--Petrologibal Summarv - . %,

'\'- B

\‘ Flgures 15 and 16 lllustrate the relatzve abundance of
broad" llﬁhologlcal grouos wlthln the two formatlons and\are
based on the field data of each sectlon. Undlfferentlated

dolostone and Stromatolltlc dolostone are the most common . e

e

rock types._ A qualltatlve assessment of the sectlons

-1nd1cates that;lamlnated and graln mosalc, structureless‘

)

dolostone are the dgglnant rock types 1n ‘the undifferentlated

dolostone group. S . -_J. | : . S

. N - .'J

The presence of detrltal mater1a1 elther as sandstone

beds or as dlspersed sand graans in the dolostone of the

.
Lang R;yer Fo;mat;on helps to dlstlngursh'it.fromrthe,Alien.

.
PY I
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Bay Formation. 1In addition. fissile dolostone is apparently
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absent from the: Allen Bayj?ofmation.\\ . : L ]
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v DEPOSITIONAL ENVIRONMENTS AND- SEDIMENTARY HISTORY

- . . . ~

! ' . Introduction . .

"Prince of Wales and Somersét Iélands lie within the

Arctic Lowlaﬁds, an area cont alnln Proter0201c 'to Devonian
g

“"—ﬁ-—h._.__,____.__

—_—

——

shallow mater, eolcontlnental ‘sedimentary rocks (Dineley f

- =*

1971) . The A*ctlc Lowlands are. lelded into. sedlmentary
L basxns bv several tecton;c arches of which the Boothla Arch
| .1s one. The Boothia Arch separates two sedlmentarv baSLns,
the Jones-Lancaster to'the-eas; and;£hé Vlctorla to the west.
- | Kerr and Christie (1965) ana Brown et al. (1969)
dlscussed the 1nfluence of the Boothla Arch -on sedlmentation;

Tbreeaquf?ents have directly afFected sedlmentatlon. iThe

—

—
—

irst moverert“ ot be Arch Drececed the dEDOSlthn oF the

H\

. ) e

Aston ané Huntlnc :o*ma;:oqs:m,The second was a gentle . °
T 7 .

uvllft resulting in a reg*essmon after'the\dePOSLtlon of . i

. -
S

the Huntlﬂg Fo*naglon {(late ProterOZOLC or °ear1y Cambrlan).

T

=] T

This was followed bv a transgression and sedimentation T T
contlnued until Devonlap tlmes when’ further uplift occurred. .

Cowoar d~to- the earlier tectonic’ act1v1ty the Devonlan

movements ;;;E\ﬂEFh more intense and resulted in the deoos-

ition of the syn-tectonic Peel Sound Formation, a succession '

~. . bed

bf térrestrial red beds (Miall 1970).

The first sediments depositéd\gdjacentfto the Arch

™ -~

were the late Proterozoic Aston and Eﬁht;ng qumations.'
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' On Somerset Island these formatlons outcroo only in the i_

. vicinity'oﬁ;géton Bay. The Aston ?ormatlon is also preseét -

u
o

in fault‘blooks-eloﬁg the-western marg;n;of the Arch on -

. -

‘Prunce “of wales IsIand {Dlxon et al. f@?l)., g h__ ;i: 'T; . )

The Aston Pormatlon consxsts mostlv o"detrltal materlal

- H

”derlved from the 031on oF the Boothla,A.ch. Also oresent .4

1 . bl 3" '-.

are dolostone and shale.; Th e succeeaang Hunt*ng Pormatlon“é. )

is oredomlqa rlv arbonate and the. cha"oe to ca*bonate’deoo— e
-set;oo re‘lects the denudatlon aﬂd suhsecuent decreased sedl-'

nent supp fron the Arch. ~The Aston and Huntlng Fo rmatlons:.V

. .were deposx*ed zn a shallow matrine env1ronnent (Tuke et al

¢ - —
s “ -

-0 1966, oo.:O?-:OS alxon et al. ¥971, pp.739~ 741" T

) Unconfornablv overlvxng ehe Puntlng Po*matlon and

a

ove*steoolng ow to the‘Drecambrlan basement is the. pre-
domirn anelv carbo“ate success;on oF the Lanq Rlver, Allen

. Bay, Youpg Bav and Read Bav :ormatlons.; Onlv on Somerset

Island is- there a comolete seguenc e above .the Hunt;ng 1=‘orn't—'
ation; on Prince of: Wales Island the Lanc River Fo*matlon

and younger‘fo:mations are‘faﬁlted ageinst~e1the: the-Aston:_

.Formation or'basement rocks. - L 2 C

]

Although the rocks under dlscu551on occur in two

”sedlmentarv basxns, the rock tyoes and sedlmentary historv
‘are siml_ar; For the purooses of dlscu5510n the Somerset
Island subeesSion\wi&; be used,to relate the events and T

-

. 2 - — . . .
s 2 T S _
_general conclusions, with-special reference to the Lang ‘-

River section.- *




s

. Somerset Island . © 1?7

m.-l'I‘h_e post—Huntjng-xggressién“éhq'pbfiod-of'efdéibﬁ was

followed by‘aftranggressibn'and'deéosition'of a sﬁpéfﬁatu;e.

sandstone. above the unconformity. - Otherwise the lower part

of Ehe Lang River Formation contains little detrital mater-

<

jal.. This scarcity of detrital sediment probably reflects

‘the low topography of the sourcé area eveh though there had

-

been some uplift prior to the deposition of the Lang River

Fcrmation. The basal sandstone apparently blankets the

'unconformity, at,least from Hunting River £0'Léng River and
the unconformity was probably a relatively planar, gently

N X 3 .

. N - ' AN . o_‘ ' ‘
sloping surface. The sedimentary structures of the sandstone

suggest deposition bv migration of small sand bars or sand
waves with superimposed cut-and-£ill channels., Sediment

transport directions obtained from the cross-beds indicate .’

' ~

movement in both easterly ard westerly directions perpendicular

i

'to-thg‘trend'of the Bootﬁia.A;ph. The guartz grains in the
basal sandstone were probably derive&_from ﬁ§§ ﬁétaﬁéfphie
térrain of the Arch and possibly some by theireworkiné of
the Aston and Huntin§ Formations.

Above the basai sandstone of the Lang River Formation. !
the remaining sucéessibn characteristically consists of
reﬁeatedly alternatiqg dolostone tvpes and a few beds of
detrital seﬁimenf;' As tﬁe rocks of the-Arch‘werg worn down

the supply of detrital sediment decreased and carbonate

deposition became dominant. Occufring with the carbonates

.

~

~
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. ‘are only mlnor amounts of detrltal sedlment usuallv dlspersed

"through the carbonate beds. .. iﬁ\

The caﬂbonates consrst mostly of planar- and cross-

A +

'lamrnated dolostone, stromatollte blOllthlte7 lntraFornatlonal
breccra aﬁd frssrle dolostone., Tthe rock types and assoc-
iated: sedrmentarv structures are comparable to the modern
1carbonate deoos ts oF the Bahama Bank (Purdv 1263; Irwrn;
"1965) esoecral ly those of Andros dIsland’ (Shlnn,'Llovd and
Glrsbu*a 1969) . Slnllar eoosrtlonal envrronments have been

recogrlsed in the stratlgraohrc record elsewhere in North

America (Bluck 1965; Laporte 1967; Matter 1967; Braun’ and .

Friedman 1969).
. ™
Fissile dolostone was probably deposited- in lagoons oxr * -

sheltered embayments of tidal flats as carbonate mud .
‘ _ . . . X
Interbedded intraformational breccia and conglomerate_beds

suggest that eriodic storms or stronag tidal activity

breached the laooon barrlers ahd deposited thin layerafof_

-

clasts. Locaﬁry some of the fissilé dolostone beds grade.

uomards 1nto Cross— or- olanar—lamrnated dolostone Wthh :

could reoresent a gradual frlllng o? the lagoon or tidal

f}at pond'untll the sediments were brought 1nto the lnfluence

———— e — .

. ) '. *

wave activity. . . ‘\ o s B X
Exten51ve subtidal deposrts are uncomm n ln the lower
part of the Lang River Formation (fig. 17}; \ﬁowever,‘some
of the structureless dolostone may have . been subtldal carb-

onate sands, such as the Lower Ordovician, ﬁossrl—bearlng,
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_massive dolostone at Creswell Bay. Pellets, grapestone
. i . |
_intraclasts and shell fragments7are commonly mixed in one
rock unit or occur as: components of’, lntraformatlonal brecc1a,
both resulted from the mlxlng of subtldal and 1ntert1dal
© sediments. Thus, although some . of the sedlmentary oartlcles
originated in shallow subtidal environments, their occurrence
in the Lang River Formation suggests tﬁey.were deposited in
the intertidal zone as wave-accumulated deposits. Oolite

deposits, zre of the turbulent watcr Iype deposited in.

shallow water shoal areas. -

~ Thus in the lower’ part of the La: er Formation, after

ot
-

the initial transgtessiod? shallow subtidal to-supratidal

. deposits accﬁmulated on a tidal flat complex (fig. 17). The
kepeatedix élternatingifecies may be accounted for by an
unstable, laterally migrat;ng shoreline (Laporxte and Imbrie.
1964). A tidel.flat‘may'have a very low gredient and any
‘eustatic changes,‘or baein eubsidence, or carbonate-build—uo
would cause the shorellne to shift, resultlng in widespread
changes of facies distribution (Laporte 1971). Energv 1evels
appear to have been normal for the environment suggested andl
only during perlods ‘of 'storm act1v1ty exceeded the level .

required -to build rloples. ’ B ' . l' | E

On Somerset Island the upper part of the Lang‘River
Formation (member 2 at Lang River) is predomlnantlv sub—
tidal f055111ferous llmestone and do;ostone. This unit was

apparentlv widespread along’ ‘the western margin of the Jones~ ..

Lahcaster'Baein as shown by the occurrence of equlvalent

!
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strata at all: three Somerset island locaiitiés.r'The change
_from 1ntert1da1 to subtldal depos;tlon is best seen at Lang

e}

Rlver where intextidal planar— and Cross- lamlnated dolostone}
and intraformational brecc1a are abruptly overlaln by"calq- :
areous biogenic dolostone (Pl. 1,_f;g. 1).” At Hunting River

and.CreswelllBay the transition into the fossiliferous strata

is covered by drift or talus. Equiga&spf strata are preseht

at all three localities and it is assumed similar conditions

X Al
' <
prevailed.

The fauna of the qusiliferéus carbonates indicates a
normal‘ﬁarine environmé%tloccupying at ieast the flanks of
the Boothia Arch during the bpper Ordovician. Tﬁeaabundant
favna is dominated by colonlal corals, stromatoporoxds and
ceo“alooods. the first twe commonly oceur in thelr or1g1na1
ggowth positions. Trilobite and brachiopod remains are

"usually restricted to thin beds containing‘only their remains.
This was esoecially'noted at Creswell éay where there are
several horizons ricir in trlloblte fragments and at Lang
River where several beds contain only Plecto“tnzs *naeauz-

//conve:c. ther organisms present are‘gastropods,-bryozoans,
solltarv corals and pecep.,acuz tes.

At Creswell Bay the f055111ferous beds grade upwards
into barren dolostone of the Allen Bay Formation but at
Lang River vertlcal and lateral facxes changes are'more'

complex {flg. 5). The dolomitic llmestone is apparently-‘

continuous down-dip but the overlying beds shown lateral




. o .
facies changes. ‘In the weste// part of the expoéure of

'member 2, grauaclonally ovexlylng the dolomrE_c llmestone,.
is a buff coloured foss;llferous dolostone/(flg.WS). This
dolostone\contalns a verv dlstlnctlve fauna of columnar s ‘d‘/
stromatoporoids (Aulacera spp.)1assoc1ated with' less abundant
colonial corals, notablyACctenippra spp., embedded in a
;finely crvstalline dolomite.l ﬁown-dip this<dolostone grades
iateraily into a barren, meul mly bedded dolostone_whic in
turn.paeees laterally into the transition beds}

‘The lower fauna_consiste.of a diverse'normal marine
assenblage of sessile benﬁhonic and . pelacic gpecies_yhereas
the less diverse uooer fauna anpears'to have-existed in more
restrlctlnc condltlons. The upper fauna consists almostj
entlrely of Aulacera uncdulata and long, smooth and slender
sPecies.of A;zacéfa; These columnar stromatoporoids attain
‘heights of at least 18ins. (45cm.) but do not occur in their
grouth positions. In. some instances clusters of smooth,
slender Aui ace“a _speciles lie: parallel to the beddlng planes
‘with their. long axes -parallel to the trend of the Boothla
Arch. Thls tvoe of allgnment has been produced experlmentally
where closely oacked rods became oriented with their’ 1onge$t
axXes perpendicular to the current dlrectlon (Nagle 1967). Also
present in this foss*llferous dolostone are 2- 41ns._(5 10cm )
~thick beds of suromatopor01d debris, probably dep051ted durlng
storms.

The'environment,occupied by the columnar stromatoﬁbroidgj

. was apparencly unfavourable for the establishment of 2 normalkf//ﬁ




,fand ‘diverse- marlne blota. erhapslthe snbstrate wasrmuddi E
and onlyzﬁhe columnar Stromatopor01ds could keep above the
loose sedlment-Water rnterface. However, the presence of
some polonlal corals does indicate that “the envrronment was
not totallv devoid of. other sessile organlsms. This may_
’indicate that the generally unfavourable condltlons-were .

" perhaps related to sea-water chemistry rather than to a
mUddy Substratel

The fossiliferous dolostone grades late*allv 1nto a fine-

grained, barren dolostone. Sedrmentary structures are. absent,

possibly destroved by dolomltlsatlon, and.this barren dolo-

stone 1is 1nterpreted as being originally carbonate mud. It

s tentatlvelv suggested that the Fossz.l:.Ferous and T

barren dolostcne were deooszted in @ legoon with, 11m1ted N
water circula%éon. In this lagoon the stromatopor01ds and

local corals grew where there was-some crrculatlon of sea

o
. »

water w1th normal salinities. The barren dolostOne ;\\

was probably deposited. in very calm condltlons -in which

slightly higher sallnltles of the sea water and muddv sub-

strate prevented the establlshme *’oF an eolFauna. T
The subtidal condatiﬁng/;;ziaiént during the,deposition
of the/ggggr/part of the Lang River Formation were gradually
succeeded by a more restricted envzronment "in which the
Allen Bay FormatiOn~was deposited (fig. 17). Tidal flat
conditions. ‘returned and the-general environmental frame-

work envisaged for the underlylng Lang River Formation‘L

"

4y
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was repeated. Subtidal 1ncur51ons are represented by o
fossmllferous beds contalnlng a fauna ecologlcally comparable #&
to. that of the fosszllferons carbonates in the upper part g

of the Lang Rlver Formatlon. The successron 1n fault block.
B, Creswell Bay (see flg. & for fossrl locallty}, contalns
a,fossrllferous bed consrstlng maanly of a lamellar etrom-

"atoporeid, Actinosirona: so.. assoc1ated Wlth EGZJS tes. lahg-

rin*hicus"and a few brachlopods‘and bryozoans.‘ Aetinostroma
/

£orms a laterally extensive framework on Whlch the other

faunal elements are. attached. This type of growth is bio-

[

stromal in character. - f.~‘ o . -

Mnch of the Allen Bav_Pormatlon dolostone is planar—"
lamlnated dolostone or stromatollte blOllthlte. These rock
types';ndrcate a predomlnance of sedlmentatlon in the inter- .
tidal zone (Laporte 1967). Supratidal deposrts (1. 11, fig.

1) do not appear to. make up much of the total carEonate .

sedrment. dence oi_extens;ve subaerlal exposure is lacklngi-

~ and only local examples of mudcracks and evaporlte maneral

‘casts (gvosum/anhvdrlte) were present (Pl. 10, fig. l). -7
- llt— and sand-SLZed detrltal materlal is not known in

the Allen Bay Formatlon on Somerset Island. From thle it

can be concluded that the Boothla Arch was completely covered

by carbonate sedlments, or remalned as.a low— ylng penlnsula,

or consisted of a few low-lylng isiands (Brown et al '1969,

flg. 9).‘ edlmentary structures lndlcate that energﬁ ‘levels

of transportatlon and deposrtlon rarely exceeded those
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réquired to prodice- rlpple forms'or‘minor erosion. Thls ls
 further supported by the lnfrequency of 1ntraFormatlona1
brecc1a beds within the Allen Bay Formation. An areally
‘exten51ve tidal flat complex such as that envmsaged for the
deposxtlon of the Allen Bay Formatlon could have such a 1ow,,'
"gradlent that the energy of any storm waves Or tidal flow
would soon be dissipated as they moved across. the tidal
flat. Thus although the Lang Rlver and Allen Bay Eormations
were de0051ted 1n similar envzronments the varlabllltv of
rock'types and- che greater abundance of lntraformatlonal
breccia and'conclomeratevbeds‘lndlcates that energy levels
or bas;n {tectonic) stabllltv were'more‘variable durino?the

deposition of the Lang Rlver ormatlon._

-

A further dif ‘erence in the Allen Bay Formation is the -
I

presence of grain mosaic dolostone contalnrng ‘fossil molds
?

or dolonlte_replaced fossrls, this 15 esoeczally common at o T
Creswell Bay. Such rocﬁ%hnfts are usually no greatef/tga;
.a few feet (l.O—l.Sm.) thlcb and may contalﬂ/trachLOpods
(notaply conphidium Sp.), O smgll Favosites colonles (5-,

—

- 10cm. in diameter), or moids of a ohaceload coral.. These

dolostone beds represent short phases of subtldal depos:.tion__r
In the succe551on of fault block G, Creswell Bay, some of
the§e beds pass laterally into. planar-Iamlnated or stromat-
olitic dolostone. These rocks from fault block G were prob-
-ably deooslted in a tldal oool or channel and the lamln-

ated dolostone in the lntertldal.zone. Ig,Florida Bay,

- -
e
-

N - .
L "
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| | %Pannels betﬁeen the small low lslands ﬁaf‘contain less than
‘Ocmf of water towards thelr marglnsbat low tide (personal
observation). ﬁhe fauna within these channels, in part,
consists ?f.ﬁéall colonlal corals restlng upon a muddy carb-
onate sand'snhstrate.' Wlthln 300ft. (92m.) of the channel.

suprat1dal algal mats occur, often separated from the channel

.

by mangrove olants ln the 1ntertidal zone. . A 51tuat10n

_____________ comparable to the Plorlda Bay example, w1thout the mangroves,_

may account for the £05511-bear1nc dolostone of fault bfock-

G, Creswell Bay,'ln Which small domal stromatolltes ‘may have

occupred the intertidal zone.

Overlying the hi}en-BayFormationiis the‘dolostone and
limestone of the.Y oung Bay Formation. Cross- and planar—

o lamlnated dolostone is abundant in. the lower part of this -
formation but towards the‘top, fossrl—bearlng lrmestone beds.
are 1ntercalated.‘ Also present in notable abundance are .- -
stromatolite beds. Thus a similar tidal flat ‘environmént

- 15 suggested but with 1ncreasing subtidallmarine inéursidns'
in the: uoper part of the-formatlon (f1g~17 ). =
| The rapid vertlcal alternatlon of rock tyoes in the
Young Bay Formatlon oroduces thln-to‘?edlum-51zed beds (1-
121ns., 3-30cm.) which tend to maKe this formation weatherﬂ
recessiﬁely. The Young Bay Formatlon represents a tran51tlonal

- phase between the domlnantly lntertldal sedlmentatlon of - -

.the Allen Bay Formation and the domxnantly subt1da1 sedr—'

mentation of the Read Bay rormat;onfi”'
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The general sequence of events and env1ronmental con=

dltlons suggested for Somerset Island can be recognised on

-

Prlnce of Wales Island w1th only minor and local differences.

:%‘The restrlcted faunal eV1dence suggests that- the tlmlng ‘of

=
n, . ~

‘the‘major sedlmentary events was also comparable. bne .—f
important dlfference is the abseuce of comparable fossil-

'iferous llmestone strata in the Lang Rlver Formatlon on °

. Prince of hales Island. - a . ¥

~ The basal unconformlty is not exposed on Prlnce of
Wales Island but the lowest beds of the Lang Rlver Formatlon
_contaln much detrltal sedlment and reoeatedlv alternatlng

*rsck types, and by comparlson to the Somerset Island suc~ i

- -

ce551on these lowermost beds are thought to be stratlgraoh—
ically. near the unconformltv. The detrltal sedlment content -
~ decreases upward and carbonate rocks predomlnate 1n the

upper part of’ the Lang River Formatlon and in the entlre

Allen. Bay Formatlon. ?
—_ T }1[7' AlthOugh the Lang Rlver Formatlon\contalns srmllar
. \

. Yock types on both islands the sequence dlffers quite .

T —

”\
cons;derably. The two sectlons containing the Lang River -
[ .
Formatlon on Prlnce of Wales Island also dlffer from ?ach
other. At locallty A, Savage Point, sandstone and dolo- -

stone beds in the lower part of the formatlon are arranged

. | cyclothemlcally and at locality B, ‘Strzelecki Harbour,f

stromatolite-rich dolostone beds alternate wiFh at_least

- e :;',f
—t
. T
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- ten f15511e dolostone.unlts.
The cvclothems at locality A are 1nterpreted as repeated
_transgressxve sequences (Pettljohn 1957, P- 611) w1th each

basal sandstdhe member representlng a beach sand dep051ted

\
'hlgh in the 1ntert1da1 zZone. The overlylng dolostone membet” 5

was deposxted 1n the’ 1ntert1da1 to shallow subtldal zones.
-fThls .may be a graln mosaic or lamlnated dolostone and some
contaln ghost structures posszblv blogenlc in orlgln. The

1amrnatlons may be elther algal or sedlmentarv and it is

-

often dlfflcult to dlStlﬂgUlSh between the two. Each cycle-

s apparentlv sharplv overlaln by the succeedlng dolostone.

-

One of - the major oroblems in the 1nterpretatlon of the

‘cvclothems s the Iack of lnformatron concernlng their

,

':ﬂlateral dlstrlbutlon. Bewond the well—exposed river valley,'J
; glac1al drift and talus deoos;ts cover most ¢of the bedrock.
However, the absence of 51m11ar cyclothems at Strzeleckl
‘Harbour suggests a local élstrlbutlon. Three factors may

have lnfluenced the form tlon of the cyclothems flrstly

-eustatlc sea 1evel changes; secondly a mlgratlng strand line
due elther_to sea level changes or to basin subSLdence, and
thlrdlv a varlable supply of detrltal sedlment. If the shale-
fdolostone cvclothems at localrtv B were den051ted at. approx-
lmatelv the same tlme lt seems probable that the factors
*causxng cyc11c1ty were operatlve along the length of the

eastern margln of the Vlctorla Basrn. 'In this case basin -

subsidence was. probably the dominant factor but whether the _
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subsidence was tectonic or due to sediment loading is not

obvious. However,.local»factors_such‘as'the supply of

M

| detrital'sedihent also seem'to'ﬂaVe_been‘operative which
. would account for the two dlfferent types of cyclothems.
Probably no 51ngle factor controlled the cvcllc sedlmentatlon

but rather a. comblnatlon of factors in a subsiding sediment- e

&. 'I -

" arv basin with local variations in sedlnentatloq)énd strand

B

line migration.
. The fissile dolostone beds at locality B were probably

deposited in a-r&latively calm wgter environment, such as a b

-

lagoon, or sheltered embayment but were éﬁbject to .occasional
DQIIOdS of greater water turbulence during wblch intraform-
.watlohal breccia and colite beds here ‘deposited.” Seawards of

the lagoon there may have existed a barrier of indeterminate

nature. An X-rav diffraction pattern obtained from a sample

of a fissile dolostone gave a coo?oeition of dolomite and-

mihor amounts of cuartz. The guartz may be wind-borne material;'
‘Illing et al. (1965) have shoﬁn that substahtial‘amounts of
quertz of this grain size may be incofporated in carbonate
sediments in the‘Persian.Gﬁlf;' |

A model proposed for the environment of‘deposition is

jllustrated in figure 18. In this reconstruction the strom-
atolltes are restrlcted to the lntertldal and supratldal zones

and the mode of growth is related to their relative 9051t10ns

L
in these littoral zones (Logan et al. 1964). Some of the

planar-laminated dolostone beds may be supratidal storm

v

deposits (Ball et al. 1967) and contain cryptalgalamlnate

stromatolites. Under sultable condltlons the stromatolltes
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would tend toiadvénce~oﬁéi the!légoonal_déposifs accﬁmulatihg‘
.in‘time'and space as an.essentiaily horizonta%} leﬂticﬁlar
body. A critical point wduld be reached at which lateral
growth would cease due either to 1ncreased water depth or‘
to‘wave 1‘eros:l.on of the leading edge becomlng greater than
lateral growth. S ‘ | - -

If the overburden of the stromatolltlc carbonates on
the underlying lagoonal muds caused compaction, subsidence
would ensue and the stromatolites would be floéde&'énd .
lagoonél conditions would réturﬁ. This process would be
" repeated and a cyclic arrahgement 6f carbonate-:hale and
stromatolite;rich carbonate would result similar to those
__present at Strzelecki Harbour.A Such a model is necessérily_
simple and the variety of rock types present, especially in
the resistant dolostone beﬁs, probgﬁly reflecés local
environmental differences or variabie energy levels of
.depoéit;on. h

The above model is based onr an idea presented to the

-

:Otiawa University Geblogy Department (1970) and the 1970

Eastern Eanada Biostratigraphg Conferehce at. Sudbury by

Dr. P.F. Hoffman (fig. 19). CompariSoh of'figuxes,13 and“:“
19 show a close similarity, although éetaiis of the sequence
of stromatolites are not accurately known from Str#elécki

Harbour. .
Cyclic seaimentation at locality B was term;nated by
- an influx of detrital sediment. "At locality A the cyclo-
3 . , .

. themic sedimentation was gradually succeeded by carbonate;
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-dep051tlon in the 1ntert1dal and subtldal zones with the

reductlon in the supply of detrital sedxment from the Boothla

‘Arch. )

The Allen Bay Formation cdnﬁains almost identical rock
types on both islands and:therefore similar -environmental -
conditions must have been widespread'during thi§ time (Upper
Ordovician to Middle Silurian). Simila;lyﬁﬁhe Yoﬁng Bay
Formafién has éomparable_rock types on botﬁ};siands although

the formation tends to be thicker on Somerset Island. . .

Discussion

The Lang.Rivér'and Allen Bay Fofmations apparently have
their closest médernécgunte:part in the Bahama éapk (Purdy
1963), in particular ﬁﬁei?iéal flat of western'Apdros Island
(Shinn et 2l. 1969). The absence of éxtensivelﬁudérackiﬁg
ana evaporite mineral éasts'seems to indiéaée a humid climate
similér'tc that of the Bahamas and not a dfy'hot blimaﬁe as
exists in the Pers;an -Gulf. Furthermore, no uﬁmistake#bly
'SEb\ha-uype sedlments (Wood and wOlfe 1969) have been
recognlsed in elther the Lang Rlver or ‘Allen Bay Formations.
Cumming (1971, fig. 4) inferred th;t the tw6‘1slands were
positioned in an Upperloidbvician 'northexrn températe moist
climatic zone'. The climatic zones of Cummzng (ﬂE- cit.,
fig. 5, p. 196) were based on the positioning of the Ordov1c1an
equator by Strakov (1967, p.2319 ang Fell (1968)7 The

Ordovician equator was positioned by studying the distribution

L3

A\




“of red beds, gypsum and 0rdov1c1an faunas. -This led Strakbv ’
(1967) and Fell (1968) to place the Ordovician egquator parallel
to. the eastern coastl;ne ‘of North America. Paleomagnetlc dqta
has suggested that the Ordovician eauatbr‘passed through Hud-
._son Bay in a northéasterly direction, which would position'
"fPrince of Wales and Somerset Islands in tropical or sub-
' trop;cal zones (Hood et al 1968). Troedsson (1928, p.1l87),
Flower (1946, p.126) and Velson (1959a) cons;dered the 'arc-
tic' Ordovician fauna-to be a tr0p;ca1 or. egquatorial assem-
_ blagef ‘At the present Qtate of knowledge_either of the
 »paleoequator5 may be correct although it is safe to assume
the‘Oréovician §éleoequa£oruﬁid_pa§§ through this general :
area of North America. The abunda;t'and diverse fauna and
the extensive éa;bdnate depositiﬁﬁ woﬁld suggest that thel-
'arctic’ fauna lived in tropi;al or'subtro§ical_sea§ and
- perhaps méy.have extended to warm temperate seas. .
Apaft from the work of Trettin (1965, 1969)  there are
few detazled sedlmentologlcal accounts of Lower Pa1e0201c
rocks from the Arctic Lowlands. This prevents any detalled
regiohai'sediméntologicél comparisonsa rrettin ?1965,.1959)
described a mostly carbonate succession of Lower Paleozoic .
strata dep051ted in the Admlvaltv Ba51n on north-weétern
Baffin Island. His llthologlcal descriptions and sedlment—}t
ologlcal conclu510“s indicate sedrmentary env1ronments

similar to those represented by the Lang Rlver, Allen Bay

and Young Bay Formations. Furthermore, the Cambrian beds
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(the Admiraltﬁ Group),frioh:ih detrital sediments{ ate'
succeeded by a dolostone'suocession'and'fanally A limeston
.sequence which is essentially similar to the overa¥l suc-
cesSions‘on Prince.of Wales ané'Soﬁersetéfsi;;;sja

On the other lslands of ¢t ctic Lowlands only |
igeneral stratlgraohlc,aﬂa//athologlca1 descrlptlons are -
available. Banfs:/vlctorla and Stefansson Islands have
sznllar sequences of rock types (Thorstelnsson and Tozer
1962{. Cornwallis Island also has comparable strata but
being closer to‘the Frankl;n Geosyncline the succession is
oonsiderably thicker fThorsteinssop‘and Kerr 1967). Fortier
et al. (1963, p.44) listed the known occurrences of the

™=

Allen Bay Fo}natlon, which ettends to Devon and southern.
Ellesﬁere Tslands. In many of these locations the general
lithology of the Lower Paleozoic successions is very
similar to that of Somerset and Prince of Wales Islands.
?rom the distribution of the Lower Paleozoic strata
;t is evident that shallow marine environments were wide-
spread in local oasins of deposition. The configuration of
these basins was controlled by Precambrian tectonic arches
ané the proximitv.to the Franklihian Geosyncline. Although
distinct sedimentary ba51ns were present they. were not
isolated, as the faunal elements show a strong degree of

.similarity;:notably +he Ordovician 'arctic' fauna and the

" Silurian fauna.




V. POST-DEPOSITIONAL CHANGES = -

- Introduction

The Lang River and Allen Bay Format;;ns have undergone
con51derable’change subsequent to depos;tlon and to av01d the
semantics of dlageneSLS all these changes are crouped to-
gether as post- depos;tlonal phenomena. Where possxble the
relatlve‘tlmlng of the cnanges will be.discussed. The most
important and widesnread oost-depositional changeais nndodbt-
“Bblv aolomitisation; the other cﬁanges to be described are of
1esser 1nbortance and many arefonlv of 1oca1 s;gnlflcance.

Most of.the pqst—de9051tlonal changes discussed are on a macro-

"scale and mlcroscog;c textural changes were not studied in

detail. ' _ -

Dolomitisation and Calcification

Approximately 90% of the Lang River and Allen.BafiForm?
ations is dolostone. One of the siqnificant featuﬁes of
"this dolostone is the generally good preservation of sedi-
mentary structures in.the finen grained varieties. In SOme_
cases even dolomitised,fossils are well preserved, although '
nore commonlf fossils are poorly preserved.l In those dolo-
stonee Qith gobd preservation of sedimentary structures and‘
fossils the graln size rarely exceeds flnely crystalline
(O;OGmm.) whereas the dolostone with larger grain size

usPallv does not retain rmuch of its or1g1na1 texture. _It

appears that the original grain size has controlled to some

-

.~



‘extent the effects of dolomltlsat

ion and the graln size of .

fthe dolomlte crystals. Penecontemporaneous dolomltlsatlon,u

for exam%le, usuallv occurs in flne grained catbonates and

may retain detalls of the prlmary

The grain size of coarser dolosto

sedlmentary structures.

ne probably reflects - e

;orlglnal graln size but it is also p0551b1e that it may '

finer grained dolostone. The lat

to distinguish.

- Orlglnate by recrystalllsatlon and/or grain growth from-a

ter orlgxn may not be easy

There are three main.problems concerning dolomitisatlon

which need to be reviewed, namely:

i) the reiative timihg.bf the dol
ii} the derivatioh of the magnesi
iii) the extent of the dolomitisa
All three problems are‘inter—rela
‘as such, To attempt any explanat
is necessary to éonsider-modetn e
mite occurs.

At least four major occurren

T
<

1
A

omitisation,

um,

tion.

ted and will be discussed
jon of these problemé it

nvironments ‘in which dolo-

ces of Recent dolomite in

marine environments have been reported: the Persian Gulf

{Illing ég al. 1965); A;dros I§land;'Bahamaé'(Shinn et al.

1965); Florida (Shinn 1964) and Bonaire Island (Deffeyes et

al. 1965; Murray 1969} . Two othe

r occurrences are worthy

of note, one in South'Australia (Alderman 1965; Skinner 1963)

and the other at Deep Sprlnc Lake, California (Peterson et

24

al. 1963 1966). - Although the last two occurrences are not.

.;:' Q!'..L.
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‘mafine they have added cons;derable understandlng to the
problem of dolomlte formation and dolomltlsatlon., Bxcellent
‘:eviews of -the dolomite problem:are to be found in Friedman
and Saunders (;967) and Bathurst (1971) and taqhe?‘;han
‘repeat whéﬁ'thesé author§ have done so adequateiy.this
report will_only.consider pbints relevan£ to the.ﬁreéeﬁt
pr?blem. | |
"All of the modern doloﬁite'bccufrences have one common

requirement, the enrichment of Mgz relative tE) Ca2+-‘n t;é
water. In the Bahamas, Florida and the Persian Gulf the )
-precipitation of CaSO4 apparent}y is ;equlred befpre the
: Mg2_+/Ca2+ ratio is increased. Gypsum and-anhyd;ite‘c;ystéls

~are abundant in the dolomite—fofming‘qreas of the Persian

Gulf but the absence of this assoéiation_in the Bahamas and-
-'Florida has beén attributéd to solution of the éypsuﬁ/an—
hvdrite.by rain water. Two additional comﬁon featurgg of
these areas are the non-ideal composition df‘the doléﬁite
ngnd ;he disordered qrystal‘lattice structure. The doiomite‘
of these areas has been terﬁéd-protodolomite {(Graf and‘ _
Goldschmidt 1956; Bathurst 1971, p.238) r calcian dolomite.
.Finally, the majority of the Recent marine éolomitefpﬁcurr
rences are in supratidal sediments where intense evéstésion
encouréges‘p;ecipitation and-ipcréases the-Mg2+/Ca2+ ratio.
in the sea watéf. B | |

The 1nterpretatlon of the dep051tlona1 environments of .

the Lang Rlver and Allen Bay Formations includes some supra—




t;dal depos;tlon. Therefore, there is some comparison‘with

modern dolomlte-formlng env1ronments, and penecontemporaneous _

dolomitisation could account for some of the dolomlte in

. - N -~
.

o

these\EEowrormatiOns. ‘However, many of the,gezosits are

1ntert1dal or shallow subtldal in orlgln and dolomite pre—
c1p1tatlon and/or penecontemporaneous replacement is not
known  to occur readlly in these environments. A later

g2+ by percolatin§‘so1utions is advocated for the origin

~ -

of thée majority of the dolostone present in the Lang River

E:Sjageneticcdolomitisatioh'ceused by the redistribution of

and Allen Bay Formations. The original sediments were
' . probably already enricoed in Mg2+, especially those of the

supratidal end'high intertidal zones. There is s me'evidence
to suggest that algal stromatolites may;egriChuthe sedimeot.
in Mg2+‘by aidinglthe precipitation of high-magnesian caicite
[(Monty 1967, pp.73-76; Bathurst 1971, pp.225-226).° It has
also'been suggested tHat algae may directly aid the pref'
‘ciéitation.of dolomite (Gebelein and Hoffman 1969).

The majoritv'of the'carbonates are completely dolomit-

1sed with the exceptlon of the Tpper Ordov1c1an f055111ferous

strata of the Lang River. Formatlon, in Wthh dolomltlsatlon

._..._

affected only parts of the. rock. Generally the foss;ls -

remained calcitic and the original micritic matrlx was re-

placed by dolomlte. Murray and Luc1a (1967) noted that in

—

a sequence of carbonate mud and sand the former 4is .prefer-

entially dolomltlsed. This observatlon may be appllcable'

g= .
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to thejfossiliferous‘rocks.ih éhich”the finerlﬁicrite is
| prefere;tially.doloﬁitised.* - | ) |
| The fact that the f055111ferous strata have been only
.'partly dolomltlsed may have ‘some - bearlng on the nature of.
.the dolomltlsatlon. It could possxbly 1nd1cate that some
of the processes of dolomitisation may have been operable
only within a restrféted vertlcal and lateral dlstance.
Thus because the‘fossiliferous sediment probably.was not
rich 1in Mng the dolomltlsatlon\processes were not complete
within these beds. However, theré are completelv dolomlt—'
ised fossiliferous beds, especially in the Allen Bay Form-
ation, which attest to,the_widespread redistribution”orh
mg?t. S
Calcite was detected by stalnlng with Allzarln Red S
soyutlon. There ‘'were only very few 1nstances in whlch

-

secondary calczte was present and—these were usually in. the
red 1ntraformat10na1 éonglomerate beds of the Lang Rlver
Formatlon. The calc1te occurs as patches or isolated clear':
rhombic crystals. The calcite was observed to have reblaced
the dolomite of the lntraclasts and also the dolomlte
_Pement._ E '

Sllllelcatlon

. Chert nodules =are abundant throughout the Lang

- —-h~___

-Rlver and Allen Bay Formatlons. Apparently the ccurrence Tt e

of chert is not restrlcted to ny partlcular type of




doioStone. Three morphologlc types of chert nodule can be

dlstlngulshed, namely-' h_ X - - m‘f.

- = o
.

_ i) dlsc-shaped nodules, usually less than 50cm. if dlameter,

ii) lateralLv extensrve nodulesrand tabular sheets,-";.ﬂe )
“\'_‘J-

-

iii) branchlng vermiform -nodules. ) "/,,/”
Branching vermiform nodules were seen only. in the -

massive dolostone of the Lang River_Formation at localities

X and 2 (Pl. ll"'fig"Z} ' These nodules rarely exceeded

e

2cm..1n diameter- and occurred only on beddlng planes. They-.w

usually coveréd a large .area of the beddlng nlane and were

C1ndéry in’ anpearance when weathered.

‘_._..- -

Silicification of foSs;ls is also cormmon, especially“

in parts of the. Allen Bay Formatlon, and.the fossils are

usually poorlv preserved. In— somemlnstances 5111c1f1ed.

fossrls\are present mlthout chert nodules occurrlng in the

. . same bed. . o _ ) ~

) At locality B dlsc-shaped chert nodules are very common

. IE

in the dolostone-shale sequence and one partlcular occurrence

in an oolite bed was useful for determlnlnq éﬁe relatlve
tlmlng oﬁ the silicification. The chert had preserved the
woo1ites‘and at the margins of the nodule incompletely en-
closed oolltes were part 5111ca and part dolomite.’ ‘Residnal

dolomlte was detected in some of the 5111c1f1e&hoolltes

D S

1nd1cat1ng that srllcxflcatlon occurred after dolomltlsatlon.
Although this example is- only a local occurrence it is

considered that most of the 5111c1f1catlon took place after

te




=
" dolomitisation;

-

Patterned Dolostone

The name "patterned dolostone" is coined for this
diageneticwfeature as no other similar feature is known to

the author. Plates 12 and 13 1llustrate the appearance of

2
patterned dolostone - a complex assoc1atlon of light and

dark coloured areas in dolomlte beds.
t 1s-known to occur at ‘three localities on Prince of
Wales and'éomerset Islands, two of which are in the Young .

Bay Formation. The patterned dolostone is present in the.

Lang River Formation at locality 2z (Pl. 12, ¥ig. 3), 369ft.
. ! .
{112.5m.}3bove the base of the section.. Other examples _ )

occur in the Young Bay Formation at locality A (Pl. 12
N . v . . - . .

figs. 1, 2; Pl. 13, figs. 1, 2) and locality B. Samples - -

r

from localities A and 2 were examined in detail.

At locallty Z (Lang Rlver) the patterned dolostone
occurs in a lft. (30 Scm.) thick bed overlain and under— R

lain by iaminated dolostone. The Young Bay Formation

examples Ske similarly assocxated w;th laminated dolostone.

-

Other rock types stratlgraphlcally near are stromatolite and .

intraformational breccia bedsr
-]

-~ "

The figures illustrate the variabilitﬁ?of intensity

L

and magnitude;of-the patterning and they also indicate a
degree of p&rallelxsm of the patternlna and the sedlmentary

laminations. The sample from locallty 2 (Pl 12, flg 3) -




—89- B

' R . S ST
has a much coarser pattern than those from locality A.

. All three samples consist of very finely to fineiy
‘cr§sta111ne*dolom1te (0.004-0.06mm.) and the. two Young Bay
Formatlon samoles also. contaln 5 to 10% detrltai quartz.
X-ray dif fractlon and x-ray powder photographs of the Young
Bay Fo*matlon samples failed to reveal any other minerals
in sxgnttlcant guantities. No more than 5% of small pyrlte
crvstals are also present.

Sedimentary structures include olanar-lamlnatlons with
anI truncations (Pl 13, flg. 2), although the laminae of
" one of the soec1mens from locallty A were slightly dlsrupted
(PL. 12, fig. 2). ‘Laminations in the sample from locality L=
y/ were.obscure. Althodgh samples froﬁ oniy two sites were
obtained, field examination of the occurrence at locallty
B indicated an almost identical rock type to those collected

from locality A. .
The pattern is mostfohvious in hand specimens but

scarcely distinguishable-in thin sections. There were no .
cetectable grain size dlfferences within each sample and no.
S‘gnl ficant differences between samples, and consecuently

the patterning could not be attrlbuted to grain size var-
iation. Two of the samples (TB-10 enq 227) showed a greater
concentratioh of pyrite in the darker doiomite areas but
this was not apparent in the third.sample (TB—S). A.btown—

ish stain on’ the naturally weathered surface of sample z227

reflects the varied concentration of iron. This stain is
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much darker in the areas of thg,darkef dolomite which
suggests a greater concentration of iron in theée areas.

Polished and etched surfaces were exaﬁined at low power
with a Binocular microscope.  This verified previous

observations and also showed that the light-coloured zones

-"contained a milky coloured aolomite;whereas the dark zones

(SN

contained a greater proportion_of‘gréy; transparent dolomite.
Staining of etched sprfaée:“with an acidified solution
of potassium ferricyanide (Friedman-1959;"Dic$sén'1965)
provided little conclusive evidence. However, where success-
ful, the stain indicated that'ferEOan“dqlomite was the only
carbonate mineral-present; qus-pgtﬁbé does not @etect.
subtle differences of tﬁe Fe3;xc6;£eﬁt in the ferroan dolo-
mite which in,this case m@y/géve been significant. The -

q

fact that iron in the form of pyrite’is concentrated in the

-~

darker areas max/réglect the concentration and distribution

o 3
3+_in the dolomite. However, with the study methods

of Fe
available,this-t;sk is béyond the scope of the present study
although this approach may well prove useful ‘in any fufther‘
sﬁﬁdy.
Within the.limits of the methods used, the following

facts are aﬁpafent: |
i) the patterneé dolostone is diégenetic ih origin and the

fact that the patterning is superimposed upon the.dolomite.

suggests that the patterning developed after dolomitisation,

ii) this feature is apparently limited to fine-grained




(2vojsogop

Paleu|we) paJnojos Niep pue 1y61y) :sadiy xu_o:
‘ONVIS| o
S3ITVYM 40 IININHI 'y ,:._._«‘o.o.“ .zo:<zxou_ AvVa

N3V JHI Nt mut:»o.:.xhw -zo.:c:.__momwo Aldv 3 0Z 3¥n9otd

0104  xo08, ‘g —~
P e | - .
e s — . f...-ﬂr}-l,v...r, ....1!.1.1....-»...?...
) ﬂtl‘t' LWyt R
87 wy @ : .
| N ' -
|0 |
’ ‘ . T T .m - I h -- -
Jdanva w2018, 2 | Clss._ rinvia o1sny Y
. . JI.. i ]
= = LY v — 1 1 O
- - — - I:I ~ OWM u_.l_.__.._iu.qwlmU | S Iulnln‘
. N e T
. — b 7]
.- | o—
i A\ — — - e — I T __!.....J”
e — — Y b L S




. =91-

dolom;te, . ' o : ‘ - .: : -

iii) the orlglnal sediments were lam;nated although sPec—
imen 227 1ndrcateevthat the degree of lamination need
not be great, | .

iv) the shape, distribution eud magnitude of the patterning
is, in part, controlled by the_origdnal bedding character-
istics, _ ~

v) there appears to be-a relationship between the pattern
and the distribution and conoentration of pyrite.

This unusual feature needs further studv before a real
understandlng is p0551b1e.' It is tentatlvelv suggested that
the-patterned dolostone may have been produced by leaching
~and perhaos_some redistribution of iron. The process(es)
which could bring this about may have been percolatind
'solutions.r While thlS feature may be related to dolomlt—
isation, the petrographlc evidence does not confirm. thls.

‘ﬁérly Deformation

| L .
At 1oca1n;1,ZA between I\éSlft. (452m.) and 1,853ft.

{S65m.) above the base of the sectlon some of the beds of

the Ailen Bay Formation are disrupted by prel thlf;cet;on %_
folding and faulting (fig.-20)}. A brecciated bed is the
oldest sign of disturbanee inqtuleq;art of the succession
and above the breccia about 25% of the remeining.368ft;_
(112m.) of disturbed'beds ;Bow\rolding and faulting.. The

majority of the disturbed beds and the most intense

.
.
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| deformatien occur-within the-louer 160€t. (49m.) of the -
section. Above the lower 160ft. (49m.) the beds have un—
dulose lamlnae, small faults and ’boxvfolds {(fig. 20¢,d).
The rocks are.mostly lamlnatedﬁég}ostone‘w1th at least
two bioclastic dolostone beds and one bed of domal stram=—"""
atolites.

Flgure 21 111ustrates the essential elements of the
brecc1a. The boundlng surfaces of the breccxa are slide
planes- the lower truncates columnar stromatolites beneath.

Within the breccma bed there 1s an addltlonal slide zone in

which the clasts have a marked linear orientation parallel
“to the bounding surfaces of the "internal slide zone. 'The_
rock is dolomitic throughout and colour variations reflect
grain size varietieus, the finer grains being darker.
"These” structures are the zresult of. both DlaSth and

brittle deformatlon which suggests that the beds were in a
seml—consolldated or cohesive state at the time ef defcrw%r
ation. The structures apparently formed in beds which were.
covered by an unknown thickness of sedlment, as 1nd1cated
by the fact_that some of the folds die out upwards.

Although three—dzmens;onal views of these structures

are not common the few found seemed to lndzcate that the
principal stress was compre551ve in a north-south dlrectlon.
This direction parallels the trend of the Boothia Arch which

in turn influenced the dep051tlonal strike of the Paleozoic

rocks. ‘It is considered that the structures predate the ’ //

Lrd
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local tectonic foldlng in early Devonian times. and are there—
f6/e probably related to the dep051tlonal hlstory. Such
‘deformatlon features may have been‘the result of slumplng

on either a. local deoositlonal dip or one produced

"by sediment or basin subsidenoe, - The resultlog,type of
structure would depend upon the bed compeéence and the con-
'fining pressure of the overlying Sedimenés. The dolomit-
isation features in the related rocks suggest that the sedi-

ments at the time of deformation mav have been at least in

a stage of incipient_dolomitisation.

tr

Late Deformation

One rock sample from localiﬁv X superficiqlly:resembles
an intraformatiocnal breocia (Pl. 14; fig. 2) but -the brecci-
ation-is'regarde§ as'secondary in origin. The rock is frac-
tured and‘coﬁsisss of eooular ‘clasts™ 1 to 15mm. in length.
The 'clasts' are composed of‘finely“to mediumly orystalline
dolomite which is clearer and slightly coarser than the
dolomite matrix, The bounaaries o€ the lclasts"are'sharp 
and are fracture lines along whicﬂ the ‘dnlomite has been
gtanulated. Tﬁls accounts for the darkéf—;épeafénce and
finer graln size of the breccxa matrlx. The fractures are
irregular in length and dlstrlbutlon and commonly pass'
through both 'clasts' and the-matrix. This would account
for the lrregular shape and vdariable size of the 'clasts'

Although the fracturing may have destroyed any orlgihal
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textural features, the 'clast_s' suggest that the,pre-fract—
ured rock was 'a grain:mosaic}-mediumly crystalline carbonate.'
The granulation of the dolomite along the fracture lines is:
ev1dence that the fracture breccla orlglnated after dolomlt-
‘1satlon. This example occurs 1n a sequence of unfractured
coarsely crystalline, f05511-bear1ng dolostones.“lhe

“

susceptlbllltv to fracturing may be somehow related to
-grain size and texture. | o |

The Creswell Bay area is highly faulted {fig. 6) and
the stresses which produced the faulting may also have
affected rﬁd1v1dual beds to such- an extent that brecc1atlon
occurred. - |

'Fault and‘fold structures limited in scale to the
thlckness of one or two. beds (30-60cm. ) occur in the Lang

L ]

V‘Rlver Fornatlon at locality B. Faultlnq 1s more common .
(fig. 22a,b) and there is at least one example of a 2thrust-—
- faulted recumbent fold' (Pl. 14, figqg. l).

| Flgure 22a 1llu trates an example of faulting in which
a chert nodule has been displaced therefore the structure
is post-llthlflcatlon. -All these features occur in a
sequence of alternatlng competent dolostone and incompetent
fissileﬁdolostone beds. ‘These,structureg are apparently
~related'to“the“phasefoftolding which produced vertical

"beds in Devonian times.
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Carbonaceous Deposits - .- w

S

Deposits of a black, powdery substance are present in
the Allen Bay Formeticn in faulf block G, locality X. Two
of these dep051ts are smtuated approxxmately 300ft. (91.5m.)
west Of the confluence of the two major rivers {flg 6).

The flrst of these occurrences was observed in the cliff-
forming dolqstone of the valley wailnwhere the black powder
occupied iarge cavities within the dolostone.' The‘second
deposit - a tn}n film‘of powder on a beddiné plane — occurs
above the.river Yaliey,°where the plateeﬁ and valley slope
intersect. . ) | .“‘- -

| A thlrd deoos;t was present on the 0D0051te side of
'the river: (1 e. on the north). An 1solated_rock pinnacle
is separated_from the main mass of rock to the north by a_-:
ridge. This tidge-consists 6f matetial within the fault
.zZone that extends along the eastiwest valley (fig. 6).
The materiai of‘the ridge is an irregular miktute-&? quartz
sand, irregularly shaped silica nodules and‘an abundance of
black powder.

X-ray powder photographs and X-ray dlffractlon oatterns
were obtained for samples of-all three deposits and the
dlffractlon patterns suggested a dominantly amorphous ~
substance. Weight loss during combustlon (105°C)=was as
much as 90§ suégesting that the black poﬁdet was mostly '
carbon. Quartz, dolomite and iron impnrities were dEtECtEdK

g
in minor amounts.




i

.which may. lie within the fault'zone.
D o :

<
*.

" The carbonaceous'ﬂePOSLts in the Allen Bav Formatlon

v

7ppear to have been’ transported from the fault zone by

. >

c1rculatrng groundwater along jOlntS and beddlng‘planes.

There still remalns the orlgln of the carbon, the answer to
To the west of theAcarbonaceousldeposits and within the
same fault zone‘there is an outlier of Cretaceous black
calcareous shale and lnterbedded thin limestone: beds (flg 6
and appendix 2). The black colour ‘of these Cretaceous rocks
is attributed to a high content of  organic material. Thus

there is the suggestlon that these Cretaceous rocks could '

have supplied the carbon durlng the 1ntense 'mastlcatlon

of these rocks in the fault zone. Furthermore, to the west

at Stanwell Fletcher Lake, the Cretaceous ‘Idlotak Formation
(Dineley and Rust 1968) contain locally abundant plant-rich

beds (B. R. Rust, pers. comm ) which could have been a

further source of the carbon. Thé guartz sands w1th1n the

fault zone may also be derlved from the Cretaceous rocks.
A second POSSlblllty T the carbonaceous mater1a1

is pyrobltume. accumulated durlng seepage of petroleum

from a leaky reservoir. Further evidence to suggest the

presence of an,011 reservoir in thlS area 1s not avallable.

- om
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Introduction’ | -l/f‘ﬂ

The scarc1ty of stratlgraphlcallv useful fossiliferous
strata does not allow prec1se datlng and correlation.
-Conseouently other less precise means of relatlve dating and
. local correlatlon rmst be employed, such as llthologlcal
comparisons and the recognition of time-equivalent eedlment-
ary events.;“These_two methods are not always separeble‘
| entities but are interQrelated. Considering ther'rﬁem-“tﬁh
Boothia Arch has played a 51gn1f1cant role in the Paleo-,
‘zolc hlstory of thls area, esoec1ally durlng the deposxtmon
of the Lang River Formation, it seems probable that thﬁ
sedlmentary events may well be broadly synchronous. Prog}ems
arise when dlfferent llthologles or .seguences resulted froo
one movement of the Arch ox when several sedimentary events
are recognlsed in cne sectlon but fewer in other sections.
‘Fortunatelv on Prince of Wales and Somerset - Islands the.

P

sedlmentary seguences are 51m11ar.

-

Three dlstlnct faunal groups. are ‘present in. the Lang

River and Allen Bay Formations. These are faunas’ of Lower

Oordovician, Upper Ordovician ‘aad Silurian age.

e

Lower Ordovician’Fauna

The only fauna of Lower‘oroovician age occurs in fault block

IR . . . o
k_‘.’.J ) . T ‘
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) TABLE 3
| Ipwéf Ordé&iéian fauna from Creswell Ba;;r, Somerset Island l
. _é;ocality X)‘ . - Lang Rivex:_ Fomélti‘on. 'G.JS.C-.'loca'li';y ©
, _‘8'9§12 (see page 137). :
«
b,
-Name - ‘ - P.l./’fi‘gﬂ‘. : gqo'; of'specimen‘s | -
e - - " " " collected. ”
2Ciseoceras sp. 7Y
. ‘ . ?Dakeoceras’ sp. . .32/5 - \_ -2
| E;leémeroceras.sp.l o -'3_2:/9,11 _ 2
AE:Ilesmgz:ocer_as sp;2 o 32/7?'“" - - 35 . )
elléémex:ﬁcer;ids indet. - IQ" : 23 '
?Quebécoceras Sp. - 32/.10a"“,|,b 7 C 16 . ' ’ | ‘1
‘unidentifiable nautiloids = - - '\-" 2 ‘
“S'c;'h.i zopea .‘sp_. " R 32/23?)@ . 4 <.
?'Lios-pir_a Sp. | 3‘2g4a,b'f' 4 ~ 7
Euconia sp. .. 32/1 ' 1  f/
S‘i\.ﬁ‘uopéa sp. | | ,_32/3 2 "
Lo
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E near Creswell Bay (flg. 63.'”_he fosSiIs conSist-entirelyf .
of poorly preserved naut1101ds -and gastropods replaced by
s;llca. They occur at two' places on;oppos;te llmbs of a
syncline; the:frrst site is indicated on flgure 6 and the
- second ‘is abour'i/l mile.I4oih ) ro the weér.fIn both cases

the f0551ls occur on the chert-covered beddlng planes of a
massive, buff-coloured dolostone. ' The chert nodules are
small and 1rregu1ar in shape. The two occurrences are
poss;bly equlvalent oxr stratlgraphlcallv only a few feet
apart‘(l-zm.). Table 3 lists the identified'Lower Ord-
cvizizn fauna from this locality. J

The four nautiloid gJenera are Canadian in age and
Bllesmeroceras; ﬁakeoceraS'and Caseoceras are more specific-

'

ally from the lower Canadian Series. Of the four.gastrcpod
. genara Schizopea and Sinuopea range rrom the Upper Cambrian
-to the £0wer‘0rdovician;‘saconia is known from the Lower -
Ordovician ana:LiOSpi;a haéubeen-EEnEatively reported from
the Lower Ordovician (Kniéar‘ggjgi., iﬁ Moore, 1960 -
p.I1201) although the genus is known to range from the Middle
OrdOVician to the Silurian. Therefore-rt'is concluded that
this fadhalMgroup ileanadian in age and moet probabiy lower

Canadian. .

\\“‘ c Upper. Ordov1c1an Fauna

i g

This group of fossils has been w1dely referred to as

the 'arctic' ‘Ordovician fauna. The term ‘arctic® was
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originallf assigned to the fauna from the Red Riﬁerlform- 
‘étion of south-eastern Manit;ba.and its stfatigraphic
equivalenté. Later usage has also included ihe,fauné of
the overlying Stony Mountain Formation and its s;tati—
graphic eqﬁivalents. The main reason that these two faunal
groups were considered together is thelr remarkable o
51m11ar1ty and consequently stratlgraphers have had diffi-
culties in dlstlngulshlng the two in some areas.

On Somerset Island there are four known occurrences of
the farctic' fauna, one each at Hunting River and Lang
"giver and two at Creswell.Bay. At Creswell Bgf ﬁhe fossils

— -

'6ccur,;§ fault blocks C and B (fig. 6). A; all four

localigies the'féuna occurs #ithin straté of the Lang River
Fofﬁationt However, on Prince of ‘Wales Island an farctic;
fauna was‘presént in the lower part of the Allen Bay Form-
ation.

Table 4 li;ts_the 'arétic' faunal elements from Som-
erset and Priﬁce of wéles Islands. The Hunting River
co;lectién (G.5.C. locality 39518) is not large but those"
from Creswell Bay (G.S.C. localities 89513-14) and Lang
River (G'SSC: locality 89519) are considerably larggr and
@5re yaried.“ Thirty—sevéP‘generg, one of which is believed
to be new; thirty-four sp%cies of which eight are considered
to -be new; and_fou; subspecies, two of which are possibly
‘new, have been identified. There are numerous specimens

4 ) f : - -
in the collection which are unidentifiable at a specific
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level aﬁd some so-podrIy preserved as to be generiéally

unldentlflable. . "' ! L -

By far the commonest genera are the corals (13 genera)

1- o

and the naut1101ds (9 genera). This generlc domlnance 1s

1

also reflected in the number of species in these two groups
- seventeen 1dent1f1ed eoral spec;es and four naut1101d

species, and also a considerable number of unidentifiable
. [l . . 2 . . '
nautiloid species. cCatenipora, Paleophyllum and Strepte-.

-lasma are the only genera common to all the occurrences

‘of the 'arctic' fauna. There are.-no known common species
although if the two islands are compared as a whole there

até. eight common to the two islands.

A J-T
e .

a;?_»f On Somerset Island only théﬁgenera Calapoec;a and
Catenipora are common to all four occurrences. Hoﬁever,-
the larger collectlons from CreswellgBay and Lang River have
the_followlng,genera in common: Cetenzpora, Hanlpora,-Cala—
poébia,“?aleof&vos;tes;lPaleophyi;um, Qtfeptelasma; Clath—;
rodictyon and Armenoceras. ‘At'a spegiéid 1eveltthe Creswell
Bay and Lang River a%semblages show iésslsimilatity,'with
only three or four common species.- Thehassemblage from
fault‘block C, Creswell Bay, contéins Léb;corallium.ahd
;ﬁaclu:ites\yflch are also present at ‘Lang. Rlver but -not . -
in fault block H, C:eswell Bay. Furthjrmore, the assemblage
from fault block C: has a-éreater number-ot species in

commén _with Lang River than that of fault block E., Lang

River and fault block C have at least twelve common species.




X ) whapprie 3oy 'y
whsoxEs 'y,

sjuiy3n¥ uq:um:.EL,._i
ol-Tol|l |. o] {oTvdds svsesoursy
P I ' :,:abc: i 4 : : )

X | x esojnpou  21a3¥ny

o" xOF—O_#
- >
*
4
ot

: o . 0 . .. 0 ‘,..an‘. rwesridasgg A V
m NI | - . 0 A ¢ b i10})0q ﬁ:.:ot.h.‘m , .

. o e ds ._\*hta&_tsﬁ C
YUXbel | X X1 wnieqops sy

. ] E:.__quoooqou - ‘.
.. ° ) : N 0 . .dn Qtac._;s,!m.. A . - ;

| x| ‘tuinBnpes oy : : /
X | meerenstiey wopsydosyeg o
X . \L.-\*. n=<~_youa\cum~_o;1

‘ judsinod gy Poe

1921110y o gy ot L,
I seprsosejor ey
ol ‘ds . $9//80ARYy

—o-

o'r—o_.g
b

—_—0 — OO0

—_— —i
oOFr—QO—

PITWOISR. /1950330
x| x o x sISusl S0 U "9

X ‘ {4 u..ncob.n:-u\ vidsode;ey
, W { wapraly

Xx | wnrvrwe . -.yom.__cql

;. vsqniitcg .

‘ x:] | .| . | eisngos .
IR 0l0]010 X \ einieonap g " .

‘sjwas0j ei0uio)B6e o

—O—- X
X X
>
o~

>
¢
o~
>

s1/1qenbae  wsodiwije

o

ds msgtamd‘Quwwt
?un.a

o

L

N
e

NHOKRODIQ
013
oF fa.‘/nﬁla/;u o
! .
; <
AOLNON

L4

SqidYyy
4nouo
TPVRIYIAMD
WeNlfd
NJJIYE
Nisdvg

(vdnva \o:owﬁuv
SAHY 151 SIIVM

SSHYRETITS

i
k1l

3IHO¥) ave
‘sl

SITIYMNNCY | ©

dNOuo

ONYIN3IHD M'N

Nd

i\
i
3'%) Av@ NOSONH

.""t

‘")
AYD

-1

49 w,.u..z_xm ONY 13583IN0S . a

(vsny”
SGNYTIHOIH
1518503

tes ) Wi

-

“NOSGNH

Fy




¥ . i \ - a '. )
, §39VIEHISSY ' . ._.<_r.=<"_ } ,
NYI2IAOOUYO 01104y, 40 .zom_xqoo § 31evi : X
. . juasaid snuag' "0 ., oL
® ..cw,mo.._a _wu_unnw ..... X . -
: — — . — . . - .‘
0 0 Q -ds * ‘snjsewng .
0 ’ . X X ¥ e suswAie) o . T - , s
' olojo]o|o 0 ds | rwasjoyaulyy _ »
oloj|o|lo]o |0 [+] ejessopoueid - )3 puswoydoijs. .
xiofx]%]|x « | redes snpakpoprder .
0 X exoAu0dInbaur SIY1I01I3%d N ﬂ . .
0 d... 0 “ds wjjauipsny P o ' X g . .
X1 X olro| O EX| e X -wnrIIqUD rwavoydoLy . e X
A 0 b X : , esebun W ' | .
._x x| | Ix] [ X|X{¢eX sisuesqopuew ‘W . ) T
0 . x| x snss®II : B A . . o
B X sofew dsqns smnit W . . . .
X M L snynae  S8)1in)I¥N - : . S )
0|0 | o A 1 ‘ds  wJds o0}y . _ - . . U
o|o o, “lolo ‘ds  Rwojowioy . S . :
o oy o O x[X |- {pinob’  SE1320U0ISIM, :
) 0 ol'0ojo|X] O 0 WX ..wu:uf:-a YL u-:wmea:..__-q 5 N .
i 4 Lli] X 1 1o1111RG  SRISIOYIQN . . ,
' x| x X Llx|o wn) vl a-.:.uo:.m.._a_mg hv -
ofo- 0 o ol. 0 ds al.._.uo._.n__c.Q.g\._ o .. . . ) :
X M .w.. X M .... 1 wapunpos 43 3 R m oL
X L 11X L {x| x| esvaupjeq, Sk n-:uocmEaub:xu.-.
10 0 101 10| o ds ,.w-:uav::uao. ) f..._“.,,_ g ..
TITI* 1% | - juospawybhe 43 v o | R
. 00 x| | | wnarrese 3y ) SR ) )
g x| - + | | wnsoxes 'y R |
._. _. x| 1 _ ‘ajerjsn® EEIPOUIWIY S .
olo|o 0 1o o | ‘dds sewse00upoy ) . : ; f..
: T . ei1enpun ve | T




d

: ‘ N o
I . > - -
é;ble 5 coopareS'the 'arctic® faupalfrom Somerset and °
" Prince of Wales Islands with the 'arctic’ Ordovioianrfaunasl
, from several other well-known localltles. It is evident
that the fauna compares very favourably with the previously
described ‘arctlc faunas. More specifically a . close
comparisoo exists with the Red.Rivér ang-Stohy Mountain
fauhes and also the faunas from the Bad Cache Rapids and
Acpurchill Groups” of Hudson Bay; | :

The E;resence Qf L‘obocorallium trii:obatum, ‘Bighornia s
bottei, Bighornia sp. and éaleofe&osites spp. is more
indicative of Stony Mountain and Churchili‘equivalence.

Nelson (1959b) placed great emphasis on ‘the preseﬁcé of -
' Lobocorallium trilobatum as an indicator of Stony Mountain
equivalence. ‘Toe abundance.of‘Aulacera spp. and Armefioceras
Spp. 1is eiSortaken to be.more indica;ive of a Stony Mount- o
ain fauna. ‘ .'sg o |
c1athrodictgon'spp. has-not'beehgpreviously reported
from the 'arctic' 0rdov1c1an and although this génus is ;'
-known from rocks as old as the Cambrlan 1t is more common_m*“mQ;
to Silurian and Devonlan faunas._ Crgptophragnus antzquatus
has been reported mostly from the Middle Ordovlc;an and as -
far as.is-known-this is the firstrecord of an Upper;grdof__
’Vioian‘occﬁrrence.
’ 'Most authors have considered the aoe of the Stony
‘Mountain-feuna and itsleQuivalents“{p be Richmondian.

Macomber (1970) in a study of the Bighorn Formation of
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Wyoming‘corrélated'the upéer'pighorn Sormatioh-with-thé
Stony Mountain ?ormation,;in accordance .with most previous
authors (Nelson 1958b; Ross 1957; Miiler31930). Boﬁever,
unlike. the other authors Macomber (1970) believeAd that h
‘the upper Bighorn Formation was Maysvillian in age. He
stated (op. cit., p.425): "The similarity of the Bighorn
maCrofauﬁa to thatiof the‘hichﬁond Group has been consist;
.ently overemphaéised in the past, and too littlé attention
.has been paid'té tge faét that such similarity as exists is
the résglt of a migration of 'axctic"for3§ intc the Ohio
valley during Richmondian times.” This view has also been
advocated by étone‘and Furnish (1959, p.2l§) who stated that,
-:.. the conodont fauﬂa‘of thé Leigh Mémber [dbper‘ﬁhgﬁorn]
is signiFicantIv'diFferent from that of the Richmond buﬁ

- guite sxmllar to Vorth Amerlcan and European faunas that

are consxdered to- be Maysville-Eden eculvalents. A Mays-

villian age seems_most likely for the Upper Bighorn, by a

process of eliminakion. - No more precise correlation of

.-

these Upper Ordovicia onodonts seems justifiable at
present.” |

A major'prob em fécing Ordovician stratigraphers in
North America is that during thé_Middle‘and'Upper Ordo-
vician Epéchs three distinct faunal provinc;; existed, an
Atlantlc, an Arctic and a Pacific prov1nce. Poor mlxlng
of the faunal elements among the three provinces has

created a problem in contlnent-wlde correlation. The

SE—
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North American-bios atigraphié:divisions were first studied

-in the eastern and eastfcéntrai'parts of the continent and
consequently correlation between the Atlantic and Arctic
. provinces 1is frahght with difficulties. Many workers

sfudying the Red River fauna have considered its age to be

denian or'Maysviliian although direct correlation is

.

impossible as the Edeqvfnd Maysville stages representlé
northward migration of the Atlantic‘fauna‘which, however,
did not .extend into the Arxctie province.

'Some of the Upper Ordovician faunal elements of Som-

erset Island have been reported from—the Stonewall Form-
ation of Manitoba which overlies the Stony Mountain
" Formation. Species of Paleofavosites are common in the

Stonewall Formation but unfortunately the taxonomic status

of the species is not considered to Je clear. Aulacera

.........

dhdulata“fs also common to the Stojewall Formation but this
’ . ! . .

is a long-raﬁging_spec§e5|throughgut the Upper Ordovician.
The following common“genera_are aiso present in the Stonewall

Formation: Calapoecia, Catenipora, PaleoPhgllum} Streptelasma,

-

Liospira, Trochonema, Hormotoma and Kochoceras. Howeyer,
these genera are also common to the Red River and Sto§
Mountain Formations. Steérn (1956) correlated the Stonewall
Formation with the Ellis BaY“and;posgibly part -of—the Lo
.Vau?eal'F;rmations wﬁich are hichhdndian strata on Anti-
costi Island. : g | ¢ _ T ) A - .

The similarities of the Red River, Story Mountain and

-~ . . . -
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Stoneﬁall faunas are:not‘cenéﬁcive'to;accurate'gorrelatiQn;
‘At present the dating of the Red River and Stony &ountain
faunas is entirely dependaat usen one's view of whe;her the -~
common elements of the type Richmond and the 'arctic' fauna
) . N
are indicative of contemporaneity or whether'tﬁey are tH%‘
result of a southeastward migration'of'a pre-exisﬁihg
'arctic' fauna during the Ricﬁmondian. IThe fauna from
Somerset'and.Prince of Wales Islands sheds very little
light on this problem although the comﬁarlson of some of
the fauna with.that of the St onewall Formatlon and the
presence of Clathrod;ctyon spp. may favour a Rlchmondla;
age but does not rule out the possibility of a late Mays-
villian age.
On ?rince of ﬁales‘Island a faunaﬂof the 'arctic' . - R
tYpe occurs in the Allen Bay Formation at localities A agd
B (fig. 14 and table 4 ). - Once again the corals domlnate
"the faunal assemblages, whlch may be partlv the result of
preservat;on as well as an orlglnal domlnance._ The fauna
compares very closely‘to that of SomersettIsland. . The only
unigue species are PaleoPhéllum parvum and. a new-species
of Manipora. Paleophyﬂium parvum is also p:esent in the.
§tpnewall Fbrmation”(SteafﬁiiQSG, p.90)-and-was2also _ B
jreported in Upper Ordovician strata from the lower Mackenzie

River area KBorden.lQSS, unpublished M.Sc. thesis, Univer-
. \‘-‘ ’ .

sity of Alberta, p.32).

-

As previously stated the ‘'arctic' fauna is long ranging
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.thfdugﬁbat.the ﬁpper Ordovician and consequently it is not

known with any degree of certainty whefhe; the Prince of
Wales and'semerset Islands ‘arctic" faunasare synchronous or

succeed each other. ConsideratiQQmQﬁmtheasedimenta:y history

. - of this area reveals that on both islands there was a major

incursion of the 'arctic' fauna into an area otherwise devoid

of marine life with preservable hard parts. If this event was

approximately synchronous then.the lower .boundary of the Allen
Bay Formation on Prince -of Wales' Island is slightly older

than on Somerset Island. No upper Ordovician fossils are

. known from the Allén Bay Formation of Somerset Island; the'

oldest fossils encountered were always Silurian forms.

Silurian Fauna- -

‘The Allen Bay'Formation contains a sparse, generally
poorly preserved Silurian fauna. Most .of thersilurian
fossils were found in the Somerset Island sectlons and only

a few on Prince of Wales Island. At Lang Rlver the Allen

Bay Formation contains at 1east-one,f0551llferous bed and

~many other:isolated fossils. The Allen Bay Formation at

Creswell Bav contalns ‘a greater number of foss;l—bearlng
beds, espec1ally in fault blocks B and F.

' Table 6 llets the Sllurlan fossils from.each locaﬁioa
and apparently they belong to two groups, the first

characterised by the fauna from fault block B. (G.S.C. ..

. locality-89515) and the second group from fault blocks P
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"and G, Creswell Bay (G.S.c. localities 89516 and 89517
respectively) : The faunas from localltles A and 2 (G S.C. |
1oca11t1es 89510 and 89520. respectlvely) are similar in
composztlon and belong to the flrst group; Comparlson of
'fault blocks B and F 1nd1cates a dlfference that may be
due elther to a faczes control or to a -difference in age.
‘Fault block G contalne a mlxture of the varlous faunal
types but the faunal elements are consmdered to be related
more to the fauna of fault block F. The following_dis-
cussion will consider the two faunal groups and‘will show
thet the differences;ere due to different ages. |
.. Halysites labyrinthicus is 'onsideéed to be character—
| isE&c oé_the Lower Silurian an although Halysites encrustans
ﬁwas originally described from Hiddle Ordovibian strate-,

(Buehler 1955, p.66), Bolton (1966, p.14) reported its

occurrence in the Niagaran of Manitoulin Island. The species

e
o

) of syringopora'is;bel;eved'to be an ea;ly‘fbrm apd is o ST

similar‘to S. retifermis Bii;ings; a Niagaran,form of thie f

genus. The faunés‘frem fault block B, Creswell Bay and

flocelities A and Z are therefore congidered'ﬁb be Lower - 

Silurian in age; o - A o ' I
‘The_second;group contains two genera.typicél of the

Middie Silurian,.namely COncbidium.and'Diécosorqs:- Gallo-

way and Sﬁ. John (in Galloway 1957) first desdribed-the‘

genﬁs Cystostroma from the Middle‘Ordoviciah but it is here

‘reported in association with a Middle Silurian fauna. LT
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. Age “and Correlation

Lang River Formation X .

‘The only faunal evidence‘for?dating the Lang River

Formation comes from Somerset Island where Lower and Upper

L ~

Ordov;cman faunas have been posxtlvely ldentlflEd. On the
Boothia Peninsula a Middle Cambrian fauna was reported by
Blackadar ahd_Ch&istie (1963, p.9, G.S.C. locality 51205) | :
from the basal eedimentary'rocks near Kengikjﬁke-Lake which
are liéhostratigraphfbally eqﬁivaientxfo the Lang River Form-
ation. Tt is proposed that.any futiire work on.rhe ﬁoothia
Peninsula should refer these rocks.to“the.Lang River Fermation.
The basal beds of the Boothia Peninsula were considered by
Tuke et al. leGB P 709} to be possmbly equlvalent to the

top of the Aston Formation. and their member 1 of the Huntlng
Formatlop. " These eonclu51ons were relterated by Cowie (ln
'Holland 1971, pp,357-358). The reinterpretation of the
eoetaet betﬁeen the Lang River and Allen Bay Formegigps makes
their'correlatidns unfeasible and it now seems certain that
‘the Hunting Formatlon is Proter0201c in age.;'glabase dvkes

and szlls intrude the Aston and Huntlng Formatlons and a
dlabase sample from - 5111 within the Aston Formatlon gave

a radlometrlc age of 702i»25m.y. (see‘appendlx 1 for further
1diseuSSiqn‘of the Hunting Formation). |

Prom.the indigenees £auna thelminimum time inﬁerval-

répresented by the- Lang ‘River Formetlon is from the Lower

Ordov1c1an to the Upper Ordov1c1an (°R1chmond1an). Litho-
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stratlgraphlc correlatlon w1th the Boothla Penlnsula basal

Paleozoic succe551on suggests that the lower part of the _'.} ’

- 1

Lang Rlver Formatlon may be as old as Mlddle Cambrlan. N /
. Lower Cambrlan fossils have been reported from the basal o
Pale0201c rocks of Vlctorla Island (North ln Holland 1971,

p.313) , Devon Island and Bache Peninsula (Cow1e in Holland . '

- o

A971, pp 325—333) . ThlS lndlrect evugence mav possrbly - fh‘

1nd1cate that Paleozoic sedlmentatlon adjacent to the Boothla

' Arch began in Lower Cambrian times. ; .

On Prince of ‘Wales Island the Lang River Formation is
. . /I

deveid of fossils_in the Sections stuﬁied.' As both islands

containra similar rock succession and

—

e both 1nfluenced
bv the Boothla Arch it is assumed that _the 1n1mumfages are
also sxmllar.' o -
| The Lang'River ?ormation occupies a long”
which on-other Arctic Lowland rslands is'represented bQ severalr
formations (table 7). Sxmllar basal detrvtal suc;esslons .
have been descrlbed from other Arotlo areas adjacent to )

tectonic arches, as for example adjacent to the Mlnto Arch

on Victoria Island (Thorsteinsson and Tozer 1962).

Allen Bay Formation : ' S 20

] -
- .

'Thelscarcity‘of fossils precludes exact dating'of‘the
-Allén Bay Formation. The oldest age was obtained for the
?rince of Wales.Island successions where an Upper Ordovfcian
fauna was identified, but on Somerset Island the oldest

fossils located in the .Allen Bay Formation were Lower Silurian ~

-
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forms. The preViously noted’ Similarity 0 the Upper ordo-

vician llen Bay fauna to ‘that of the Lang River Formation
may icate that the lower boundary of the Allen Bay Form- .

ation is older on Prince of Wales Island. W;th the limited

_paleontological control available tniscinterpretation is

only tentative.' .

- The youngest age of the Allen Bay Formati\n is not

adequately defined by the indigenous fauna. Some of the

fossils present are known to be typical of tne Middle 8114

_urian'suggesting that . the Alien‘Bav Formation extends at =

least into the Middle Silurian. The’ overlving Young Bay

-

Formation containSua fossil fish bed known to occur in three

of the localities ViSited A(localities A, B and Z) and else-

- where (S'R' Williams oers.,comm 1972). Thelodonts from a

fOSSil fish bed at locality A were. examined by S. Turner

(in Turner and Dixon 1971) who' sugqested that they indicated
a Wenlockian, pOSSibly Upoer Llandoverian age. However,

Williams (in Dixon, Williams and Turnqt 1972)- considered

-

that the lowest fauna of the overlyinq Read Bay Formation

indicated that the age of the- fish bed wds no older than -
- PR

the 1atest Wenlockian. ‘ T ' --' EA

?.'a v -

The type section of the Allen Bay Formation on Corn— ' )

o

wallis Island (Thorsteinsson'1958 PP: 42-47) was given an -

- . v

-age range of Upoer 0rdov1c1an to Middle Silurian. The

0

Silurian faun} included_Llandoverian.and lowermost Wenlockian

equivalents (OU.aClt., p- 47)
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Thus part of the Allen Bay:Formation on Somerset Island

. €

is at least as old as Lower Silirian ‘and may be as old as

Upper Ordovician. Part of the forﬁatién is Middle -Silurian

"in age. On Prince of Wales Island the formation ranges in

age from the Upper Ordovigcian to the Middle Silurian. - The -

youngest a?e on both islands may be loﬁe;most-Wenlockian.

. . . R ) [ “ S . -
The Allen Bay Formation has been recognised on Cornwallis,
Devon and Victoria Islands (table 7. )
- -~ - N
- - o ‘.:‘ ‘-
(U ) "'&
. .‘-
9 N J‘
< SERRN
-
- -~ : .
~~a . ] ~
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FAUNAL DESCRIPTIONS AND COMMENTS

-Introduction

_ Most of the fossils collected'were 1dent1f1ed althouéh -. -
the taxonomlc level to which they could be 1dent1f1ed varled -
qulte con51derably. Durlng the course of the- 1dent1f1cat10ns
-numerous problems of cla551f1catlon and comparlson aroseaand

where p0351b1e these were resolved. However, in some groups,
Pt

"espec1ally the streptelasmatld corals and the armenoceratld

. nautllolds, 1dent1f1cataon at the spec1f1c level proved

~difficult and when such uncertalntles arose individual specles'
"or'ciStinct_forms:gere designated.by numbers;.-' T
Several possible new species and subspecles were discovered

but because they are based on only a few spec1mens, less than
the_mlnlmum consxdered de51reable for the formal establlshment <:::i
of new taxa, they have been deslgnated by numerals and letters

' respectlvely. All the figured and~llsted spec1mens are dep031ted
’ fln the’ Geologlcal Survey oflCanada (G.s.C. ), Ottawa.. The

varLous fossil horxzons have been allocated'G S.C. locality

‘numbers but each spec1men bears ‘the author S collecting n er.

The followlng are: brlef descrlptlons of the localltles which’

have- been allocated G.S. C. numbers: ‘ .

G.S. C. locallty 89509: ‘locality A, Prlnce of Wales Island ,

(flg. 10). The.foss;llferous beds - are. 320 350Ft. (97 lOGm?;\

above the, base of'the Allen Bay Formatlon (flg 11) ' Upper

Ordov1c1an in age._
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[

G.S.C. locallty 89510: locallty a, Prlnce of Wales Island
{f;g. 10) .  The fossil-bearing beds:- are 370 376ft (1127114m.x
below thq top of tha Allen Bay Formatlon (flg. 11). Lower’

Sllurlan in age.. . _ .
‘G.S.C{ locality 89511: locallty B, “Prince of Wales ISland

'ﬂ%ig. 10). The f0351l—bearmng beds .axre located between 530- |

1 000ft. (161 304m.) below the tap. of the Allen. B&y Formatlon A

w -
(fig. 12) Upper Oraov1c1an ln age. _ -

G.S:C. locality 89512: locality X, fault block E, Somerset
Ieland {fig 6). The fossil eafing‘beds are in the middle
part of the Lanc Rlver Forma n and estimated to be 800 l 000

ftf {24 3- 304m ) above the ba of the formatlon. Lower Ordo—w

vician in age. )
Sl . '\',
G.S.C. locality 89513: locality X, fault block C, Somerset
: . o . o . Lo~
Island (fig." ). : The fossiliferous strata are in the top-
200£t. (6lm.) of the Lang River Formation (fig. 7). - Upper
e —_ -
Ordovician in age.

G.S.C.-locality'89514: localitv X, fault block H; Somerset
. Island {fig. 6). The fossiliferous strata are-in the top

200ft. (61lm.) of the Lang River Fo;matieh. Upper Ordoviéiaﬁ?

S?n age. | B - . ’ B .}"

G.S.C. locality 89515: locality X, fault block B,'SOmerset'

Island‘(fig; 6). The fossil—beating strata are present in the

lower half of the Allen Bay Formation. Lower Silurian in age.
s

G.S. C. locality 89516: locallty X, fault block F, Somérset

.Island (fig. 6). The fossil-bearing beds-occur through 184ft.
a .

(56m.) of strata in théf@iddle to upper parts of the Allen §ev



| -l2s- - SR
fFormétion'(ﬁig.VT). Middle Sllurlan in age.
'G:s. C. locallty 8951%: locallty X, fault block G, Somerset
| Island Iflg. 6) The fossxl—bearlng beds occur through 51ft.
.(lS 6m.) of strata in the’ u'Per part ?f the Allen Bay Form—

‘ation. Middle Sllurlan in agé

G.S.C. locality 89518: locality Y, éomerset;Isiénd (fig. 8).
The fossiliferous bed$ axé 2,700-2,900ft. (823-884m.) above
the base of the Lang Riter Formation. bUpper Ordovician in age;
- G.S.C. locality 89519: looelity Z, Somerset Igland (£ig. 3).

The fossiliferous strata are 907-1,317ft. (277-400m.) above

-
-

-the base of the Qang River Formation (fig. ﬁ); Upper Ordo-

vician ln age. _ )

:G s.C. locallty 89520. aﬁFallty Z, Somerset ISIand (fig. 3).
The fossil-bearing beds are in the middle or lower middle parts
of the Allen Bay Forﬁation‘(fig, 4). Lower Silurian in age. —

. Systematic aescriptioos are‘preeepteo for stratigraph-
icallv important fossiis or where oew texonomic or'morphoiogical

data is involved. The remalnlng fauna is tabulated w1thout

-

" formal descrlptlons (tables 3, 4 and 6)}. Comments on some

of the tabulated fossils are also included. S -
_ . / o

Faunal Descvlptlons

Phylum COELENTERATA Frey and Leuckart 1844
Order STROMATOPOROIDEA Nicholson and Murie 1878
The cla551f1catlon of the Stromatoporoidea is still 1nf

need of extensive clarlflcatlon but that of Gallowav (1957)

- will be ‘used as it appears to be the most s;mple and —

'consistent;
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Family LABECHIDAE Nicholson 1847
' Genus cgsto;;romd Galloway' and St. John (in Galloway 1957)
Type Specieé Cystostroma vermontense Galloway and St. John

‘(in Galloway,1957) -
Massive coenosteum, latllamlnate, cons;stlng of convex,
cverlapplng and- unequal cyst plates. Pillars absent. s
Smooth coenosteum surface or with mamelons of Varying size
and primitive astrorhizae: | |
| Cystostroma ?2n.sp.
Pl. 20, figs. 3,5
Occurrence G.S.C. localltles 885158, 89517.
"_Horlzon and age: Present in the lower half of the Allen Bav
Formatlon in fault blocks"F.and G, Creswell Bay, - Somerset
Island. Lower ‘Silurian’ e -
Holotype$ X248/2.
Paratype: x49/7.
Diagncsis: Small to mediumly large mamelons, 4-9mm. in

diameter. Mlcrostructure consists of cyst nlates arranged

end- to end or overlapplng, forming narrow lamlnae, 0.2~

0. 3mm W1der
-Descrlptlon: The coenosteuﬁ is massive #ich reguiarly
- o . ¢ :
spaced, small to ﬁediumly large mamelons, 4-9mm. in diémeter.‘
The microstrutture consists of iohg (0.75-1.0mm.} and
rarrow (0.2-0. 3mum. ) cygﬁ;plates arranged end-to-end qr'over-
lapping such that the csenosteum_is made'up of- laminae and
areas of‘compact~tissue;", - N |

o

=™
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2

Remarks.‘In the possesszon of mamelons, thls species dlffers

from Cystostroma vermontense and c. simﬂlex descrlbed by . -

‘Galloway and St. John. (in Galloway 1957)

r .
R

Genus Aulacera élummer lé43'.

Type Species .%ulacera piummeri Galloway and St. ‘John (in
) Galloway 1957)
Columnar coenosteum w1th-a central axls occupied by

hemlsoherlcal, upwardly curved cyst plates traVer51ng the

diameter of the central axls and whlch in some specrmens

may grade into smaller lateral cyst plates. Plllars elther
T
absent or present in the outer part of the lateral Zones or

-

sporadlcallv developed in the outer zone. ‘Coenosteum

r

surface paplllate, smooth mamellated or rldged Astro-

rhizae rare.. :
[~ . ) ‘_-r
Aulacera n.sp.l 7 '

Pl. 18, figs. la-c

Occurrehce: G.S.C. locality 89519.

T

Horizon and age: §07—1317ft.‘(277-4oﬁﬁllaabove,the»base of
the Lang River Formation. Upper Ordovician.

Holotype: Z16/51.

-

Diagnosis: Angular, smooth4walledr columnar coenosteun..

Central axis apparently emotv, surrounded by a ‘wall

lelSlble into an inner cystose zone and an outer pillared

)

\_/;one. - . ) ;
| Description: The smngle, lncomplete spec1men is lOcm. long.



3

°

argma==tT

The basal transversefsectlon is four-sided, w1th two long
.Sidesit"20mm. in length and two adjacent shorter ‘sides each

about-ldmm. in length. In the mature portlon of the coen-

- osteum the transverse outllne is almoSt sguare wlth “the

"walls 25-35mm ‘long and sllghtly concave. The external .

surfaces of the walls are smooth.

The central axis is 5-6mm. in diameter and does not

" contain large cyst plates although it is possible that

silicification has destroyed them. The enc1051ng coenosteum

has two dlstlnct zones of dlfferlng skeletal elements. The

?
rlnner ‘zone conszsts of cvst plates. The area adjacent to

the central axis has undergone recrvstalllsatlon but it

-

appears ‘that the cvst plates in this area are about twice

“the 51ze of the outer cyst olates. At the wall angles

the cystose zone extends far into. the corners such—that o
,only a very thln outer zone, usually less than 1. Omm._w1de,
separates the cysts from the externar surface. Radial
structures are generally absent in the cvstose zone but in-

the wall ancles there are stralght tubular structures

extending almost the whole w1dth of the cystose zone which

 are comparable to astrorhliae.-

The outer zone is 3mm. wide and ConSlStS of radlal

lplllars of varylng length but ‘which rarely extend the Aull

width' o“the outer zone. The boundarv between the 1nner

\\Systose zone and the cuter zone is sharp even though some

- of the_plllars originate in the. outermost part~of the cystose

/.l,

. T .. . I
- " N
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" zone.  One distinct lamina is present in the outerfzonef
_‘diiiding this zone intdwaéprorimately two halves. No other
laminar structures are present. _ : ) .
Remarks..Nelson (1963, p. 27 Pl.-4, figs: la-c, 2) described
. @ new species called Beatr;cea clarki (in Gallowav s 1957
-cla551f1catlon thlS would become Auvlacera clarkz) whlch has
srmllar skeletal elements to the above but dlffers -Ain that.
it has a trlangular transverse outllne and a nodular surface.
However, Aulacera clarki (Ne;son}~and.the above?species are
probably .closely related. | - |
Aulacera ?n..sp:. 2

| Pl. 18, fiq. 2; PL. zolffig,.ét
Occurrence: G.S.C.'locality gos18% - e
Horizon and age: 907-1317ft. (277-400m.) above the base of
‘the Lang Rlver Fornatlon. Upper Ordoviciant
.Holotvoe. 216/68. : .
Paratype:JZle/SZ.
Diagnosis: Generic features of Auiacera but characterised
by a macu;ate microstrucure in the'odtermost,ione. S
Description: Botk specimens are 1ncomolete fragments of
smooth—walled columnar coenostea. They are\c1rcular in ’
transverse,outline. The holotybe is -150mm. 10ng, 30mm
.ln dlameter and has a central ‘axis 5-8mm. in diameter. The
_central axzs is lelOed lnto chambers by uowardly arched |

cyst‘plates Smm. apart.

The skeletal elements of the coenosteum are divisible
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into three concentrie zones: The 1nner zone is lem. in

dlameter and 1nc1udes the central axis. Unfortunately

_5111c1f1cat10n has destroyed the mlcrostructure of the

inner zéne. “he median zone is 4-8mm. wide and consists of

cyst glatee. The outer: zone is 6 10mm wide and_conslsts

of radially and concentrlcally arranged maculae.

Remarks. Both- specimens are encrusted by brozoans and en ‘\;,

._the case of the holotyoe;;ée bryozoan‘enc1rcles‘the coen-

osteum: | - : .

Family unknown or newrfamilff
New Genus A ~

Diagnosis: Smooth-walled, cylindrical coenosteum of moderate

ination often present. Large

‘dilameter (3.0cm.}. Basal inv
a#ial canal, about 2/3 of (the total dlameter, d1v1ded into.
‘chanbers by dounwardly dlrected tabulae. Tabulae_ essentlallv o
conlcal in shaoe and may ée stralght sided-'or irregular.
Ax1a1 canal may also be divided longitudinally by a central
‘paxl“'ition. — . _- U
Skeleeal tlssue apoarently of closely spaced laminae.
Type Species a.n.sp.l
\ “Pl. 19, fig. 1.
' Occurrence: G.S.C. iocelity 89519.
Horizon.and ageE 907-l3l7£t. f27f—400ﬁ.)'above the b&se of
the: Lang River Formatied} Upper Ordovician.

Holotype{ 217/3.

e
/o —.

vl
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Paratype: 216/53.

-Diagnosis:“Smooth-Qalled cylindrical: coenosteum 2. 5cm.e
in diameter.‘ Coenosteum has a basal 1nvag1nat10n.‘ Large -
aeial canal 1 5cm. in diameter, d1v1ded 1n;o chambers by
downwardlv dlrected conlcal tabulae. Surroundlng skeletal

~

‘tlssue of thin laminae w1thout plllars.

~ .

-

Description: The smooth-walled cyllndrlcal coenosteum is

2. 5cm. in dlameter from near its base. _ The basal part of
the coenosteun is strongly 1nvaglnated in Efe‘holotvpe but
only sllgh ly dlmpled in the paratype.‘ ‘Both specimens are
1ncomp;ete.'_The Holotyge'is 7 Smm. 1on§ aﬁd the paratype
100mm. long. ' |

" The wa1¢ c-urrc;undlng the ax1a1 canal 13 ‘very thln,

only 5. Omm wide whereas the ax1al canal is l 5cm. in.
diameter. The awlal canal is d1v1ded into chambers by .
closely—spaced,:downwardly directed, steeply con}cal,
tabulae. These tabulae are 2. Qmm. thick and 1.0mm. apart;

Apparently the tabulae do not close at their apices but

——

leave an open central canal 8‘0mm - in diameter.”

Both snec;mens are exten51velv silicified and dolo--

[~ . —

mitised such that detalls of the mlcrostructure are obscure. e

. -""' b

However, 'remnants of the mlcrostructure suggest that the

skeletal tlssue of the wagl conSLSted of closely—spaced

lamlnae but there were no traces of pillars or pillar-

" like structures. ..
. - : : »

Remarke: Superficially this genus resembles Aulacera but in

-
-1
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contrast there are~ no cyst plates 1n elther the ax1a1 canal
.or in the surroundlng skeletal tlssue. Both macro- and-
mzcrostructures are apparently unlcue and the speCLmens
appeer to belong to a new genus and nrobablv to a new
family. : B . A *
New gehus A n sp 2
Pl. 18 ‘fig. 3, ‘Pl. 19, flgs. 2a, b
‘""BEcutrence- G.S. c. locallty 89519.
Horizon and agef_90?-131?ft. (273-400m,) abovelthe‘bése ot
the lLang ﬁiver Formet;pn."Upper Ordovician.;
-Syntypes- z16/54 216/55.
DlagnOSlS: Smooth-wal‘ed cvllndrlcal coehosteum 2. 5l3 Ocﬁ
in diameter._ Sllght basal 1nvaglnatlon.- Large axzal‘canal
.1 5-2. Ocm. in diameter, divided into two parts bv a“central
leongitudinal nartltlon and also- lelded into chambers by
ltregularmand'downwardly dlrected tabulae. Sdrroundinq .
skeletal tissue of thin laminae. 1 .
Description:, The smooth-walled,‘Ey;indrical coenosteumtis
2.5~3.0cm. in diameter with a skightlv eiliétical trans;‘
verse 6utline.' The maximum diameter is at alned very close-
- to the base. Specimens 216/54 and 216/55 axe 70mm. and GOmm
- loné respectively. There is a slight basal invagination.
The wall surroundlng the axial canal is 1.0-2. Omm
thick - DlVldlng the axial canal into two halves is a long—

‘1tud1nal partition which is, almost vert1ca1 in spec1men

216/54 but irregular in specimem 216/55. Trgnsverse

>



chambers are deflned by 1rregu1ar tabulaeﬁwhlch are .
essentlally conlcal in shape an& project downwards.
Extreme 5111c1f1cat10n and dolomltlsatlon has destrdy—
ed much of .the mlcrostructure of the wall but there are
: 1nd1catlons -that closelyqspaced parallel laminations were '-—f

present.

Remarks. The longitudinal partltlon and 1rregular tabulae

e

dlStlngUlSh thls from A Sp. l

-
;e

Order RUGOSA Mllne-Bdwards and Haime 1850-
Suborden COLUMNARIINA Romlnger 1876
'5'Famlly STAURIDAE 3;1ne-§dwa;ds and Haime 1850.
| ' Genus- Paléophyll&m éiliinqs 1858 _
Type Species Paleopbyllum rugosum Bllllngs 1858
Fasiculate or halv51501d corallum Corallltes usually
circular, or sub—polvgonal.ln the ha1y51toid forms. Major
and -minor seépta present and vary in number and size accord—
ing to .the spec1es and also to the 512e of the corallltes.

.fTabulae horlzontal, -or arched, or downwardly deflected at

thelr marglns.

-

The taxonomic position of Paleophyllum is still un=(

certain. Billings (1858}, Lang, Smlth and Thomas (1840)

'Bassler (1950), Hill (in Moore 1956) and Nelsou (1963)

Lambe (1899), Duncan (195§). and Stru z (1961) belleved that
$

Columnarla and Fav1 tella were closer relatives. Hill

‘considered this g&i:s to be‘a colonial streptelasmatld.

-

%
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(1961) rev;sed her earller onnlon and concluded that

Paleophyllum was related to Columnarza and shoufd be class-

-

lfled 1n the Columnarllna. This concluszon was’ supported
by Flower (1961) who advocated a derlvatlon from-Fav;stzna
alth ugh he acknowledged ‘that the streptelasmatlds may have .

been ‘derived from Paleophgilum. - . ;

Paleophgllum halgsztozdes (Wllson)

1926 szhgphyllum balgszto;des WiLSON p 18 Pl.2, flgs.

-— Y
.

1928 Colunnar;a halgsztozdes TROEDSSON .p.-113, Pl. 28 flgS.

-

( 8(9-; ) . .. | = ‘ '_. ‘:"‘?..b"-'
~
##//4963 Paleophgilun%halysztozdes (Wllson) NELSON p 31A

l‘ B

Pl.5, fig.4.

Occurrence G. S C. localltles 89509 and 89519.
Horlzon and age: Localltv 89509. 320- 350ft '197 -106m.)

above the base - of the Allen’ Bav Formatlon._ Locality 89519:

907-1317ft. (277- ‘gOOm ) above the base of the ,Lang River T

Formation. Upper Ordov1c1an. Ry ,

Plesiotypes: 216/32, 216/34 CBl/lG- ;'r'w ’ -; ' "

Descr;ptlon Thé\ggrallltes are arranged most commonly into
ly51t01d_ranks with as many as 14 corallites. The coral-
ljtes are sub-polygonal to.sub-quadrate in outline, but are
c:rcular where isolated.,'Mature'corallites are 3.5-4.0mm.
diamete | |
Eighteén major septa‘extend to the axis and may form a

simple vesicular columella. Not all the corallites have :

-~




. . . V. W
- . - "

a columella. Minor septa are present-as inconspicuous |

.ridges. - - S AR

- apart,

)
. .~

TS -,
T -

The tabulae are horlzontal medlally but have downwardly

-deflected marglns. ‘They are spaced approxlmately-O.Smm.

P

- . - H“-"\.‘ *
¢ -

- Paleophyllum halysztoldes n. subsp A

a o - ) .,‘,. p1. lScﬁflg.' -‘-f -i fk."

Occurrence: G.S§5.C. ;ocallty-89514;

Horizon and age; Top 200ft. (61m.) of'thelLaﬁg"River Forﬁé

ation. Uppér Ordovician.

Type Specimen: X95.

e,' ’

Dlagn051s. Similar -to Paleophgllun halyszt01des but w1th

larger c&rallltes, 4 25 ~5. Omm in. dlameter, flatter tabulae

_and shorter ranks of 2- 6 corallltes.

. Occurrence: G.S.C. locality 89513,

_Descrlptlon- The corallltes are 4. 25—5 Omm. in dlameter and

are arranged in short ranks consisting of 2 to 6 corallrtes.-

-

There are usually 18 stralght or sllghtly undulose
major septa. The major septa'extend to the axis ‘and form (

a Slmple small ve51cular columella. Mlnor septa are present

as short oro;ectlons. ira{ s : L -
o

oy
The tabdlae are only slightly arched and are, .about

0.4mm. apart.

- .
- - e -~

Paleophyllum halgs:tozdes n. subsp B .

2
.

~

Pl. 24 Cfig. 1.

o

AN

Horizon and age: Top Zobft. (61lm.) of the Lang River

W
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Formation. Upper Ordov1c1an.

“Type Spec1mens- x204/17. ) i

-

[

Dlagnosrs Corallltes 3. 75 5 Omm 1n dlameter usually

-

A RS

lltes. 16 to 18 major septa.

+“

Descr;ptlon- The corallrtes occur 1solated as commonly asL

3 ”

they occur in ha1y51t01d ranks. Haly51t01d ranks rarely -

- exceed -4 corallltes in length*and they also tend to Spllt

| 2

r

: iso&aféd,gat may ‘be in short ranks Wlth as manywas & coral-®

-/"

1nto 1solated qorallltes at a hlgher oolnt of. growth The

'coralllte dlameters range from 3.75 to. 5. Omm

The major septa vary fron l¢ to 18 in number, although

18 is the most common. Tne majbr septa extend to- the axls

and 1nterd1g1tate tQ‘form a- 51mple~ve51cular columella.
The mlnor septa are present as sh}gg.projections;

The tabulae are arched.

Paleophyllum cf. halyszto;des (Wllson)

Lo

Occurrence. G.S. C localrty 89514.

-

.

,atlon. Upper 0rdov1c1an., L N ' s

2

'v Horlzon and age: Top 200ft. (61m.) of the Lan§ River‘Eorm-

J . L ) “ L
‘ ‘ A . L a
Hyootype X54 , S . ,5\\\3 . o

* Descrlptton The corallltes

.

or are 1solated“and are 4-0

T

" There are usually 16 major septaabﬁtAoorallites with

'\, )
are arranged in halysatoxd ranks

L

-

—_—

5. Smm in dlameter.

) or - 17. are also.present.

The major septa extend to the.

-

axls where adjacent or DppOSlte sepea may - unlte to form a

-
-+ -

~ -
»

sxmplercolumella. .Thefmlnor septa_are,promlnent and.are'

g, e

-




-

- ~,.“l_- . . - - . . -

about 1/4 the length of”’ the major septa. ]
: ' . -

Tabulae are elther horrzontal or qentlv arched 1n the
centre Wlth downwardly deflected marglns.' They are spaced

0.7mm. apart. R .l ‘/,-3 o

=

/\Egarks. The halysztold growth of thlS spec;men 1s compara- L

“’—“\Eié to” that of P. halgs;tozdes, but the Former dlffers in -

~

havrng larger corallrtes, fewer major se?ta, more promlnent

mlnor septa, and a drfferent polumellar structure. It is
. possible that thlS soeclmen 1s,a<separate specres or_a.sﬁb—

-~ ¥

spec1es.
."Paleophyllum raduguini Nelson has a similar growth '
' : " : 3 . :
. L

. form and similar numbers of ﬁajor septa’but is-smaller,‘has

shortertﬁiﬁdr»seota ané has a dlfferentlv constructed

colunella than specrmen X54 : o -

i o .
leophyllum parvum Stearn

-

1956 Paleophgllum pasenSe parvun STFARV P- 90 - P1.7, £fig.S.

Occurrence. G.s.C. locallty 89509.

- %

7,
Horlzon -and age: . 320 350ft. (97 106m. ) above the basé of

-

the Allen'Bay Formation; Uoper Ordovrcran.‘

. e o S e )-
Ple31otvoe.‘CEl/10 T A ‘ C : .
1 ) ! ) ' / - ! )
Descrlptlon The" corallltes are small and c1rcu1ar, 1 4-

-

/ o~
2.25mm ln dlameter, but most are 1. Bmm. in daameter.

11111

4

ouzarrrtes are usually 1solated but-may qlcur in short haly—
- sitoid ranks Whlch g%e rarely more ‘than t ree corallltes ln

length. Halysrtord ranks are not usually persrstent vert—
e

1cally. ‘ R - | .ra' S

-

.



Majoxr septé§§?e§§§@aria§i§ 10 ih/nﬁﬁber and tﬁey exteﬁd
to1thg'axi§ where tteir extremities .touch and fermia éimple,
ceiumella Minor septa are. very shorti '_gé_

| The tagzlae are elther horlzontal or curved upwards
and are spaced 0. 25-0 3Smm. apart. -
Remarks The leFerences between Stearn S (1956) ‘subspecies
and P. pasense are con51dered suff1c1ently dlstlnct to
merlt full species status. $h15~was_also informally recog;‘
" - nised by Borden (unpublished M:Sc; thesis, ynirers;ty of
| Aiberta,~1§56); o ) . B o e i \
Paleophgllum rac’ugu;n:. Nelson . . S
pl. 23, flg. z, p1. 24, flg. 5. j e
'19.3‘-6 Colurmarza halysztoxdes RADUGUIN p 100, Pl 2 fig. 12
h  (teste Nelson 1963). | \
1963 pazéooagzzam rad&guini NELSON, p.32, P1:6; f£ig.7.
~:0ccurrence. G. S C locallt*es 89509,-89514 ‘and 895189.
‘Horlzon and age:- Locallty 89509 320-350§t. (97-106m.1-'
above the base of the Alfg%rBay Formatien. Locality 89519: °
907-1317¢t. 279-400m.) above, the baee'qﬁ*tne Lang. River,
éqrmation. Locality‘895l4£’top 200ft;:i¢}m.) of the Lang ﬂ

- River: Formation. Upper Ordovzcman.. ' -

. . . ’
- . .

. Hypotypes: X55, 216/36, CB2/11, caz/ls. - e L
Descriptio;t Tﬁe-corallltes are 1solated or halysitoid witﬁ |

- ranks up to . c?rallltes in length. -In spec;meng CB2/11,

CB2/18 and 216/36. corallite diameters are 2.25- 3 ZSmm : _‘ -

) whereas in 'spetimen X55 Ehey are.315—4.0mm. *
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Specimens CB2/11, CB2/18 and 216y35'ﬁave'14 major septa

and occaszonally 16, but specmmen XSS usually has 16, some~ .

-

tlmes lS. The major septa extend to the axis and by 1nter-

d;gltatlng, tw1st1ng and the fusion- of adjacent or opposite

rsepta form a columella. Minor septa are inc0nspicuous.

o ——

-The tabulae are’ elther horlzontal or undulatlng ax1ally

——p—— —

but are downwardlv deflected at their marglns.;
Remarks: Nelson (1963) renamed .Raduguin' s (19364 spec1es as

the specific name was Dreoccupled (Wllson 1926 - Dlphyphgllum
&algszto&des) However Nelson s (op.-cit.) hypotyoes )

differ sllghtly fron Raduguln s (_E crt ) snec;mens in size

and the number of ma;or septa. Nelson (oo. c1t ) reported

~

in hlS hypotypes 16 .to 18 major septa but an examlnatlon of

-

hlS lllustratlons reveal that the number varles from 14 to.

18, although most have §§ -Specxmens CBZ/ll CB2/18 and

216/36 have. dlameters 51m11ar to those stated by Ne150n

(op. cit.} but the number of major senta compares w1th

'Qaduguln s (oo. c;t ) descrlptlon. Wlthout further 1nform-

ation on varlatlon wlthln thlS Spec1es 1t is\not considered

necessary to dlStngUlSh two species.

Paleophgllum aff rad@guini'

'--i-—ﬂ—.—‘--- R PI: 24, £ig. 4
Occurrence G.S.C. locallty 89511 _ _
,Horlzon and age. 530—1 OOOft. below the top of the Allen-
Bay Formatlon. ;Qpper Ordovrc1an. )
VHypotypes..?29/#,7829/10h;829/l4.

. .
- - ‘ . . - - - *
. ‘ . . el RN L . e e Lt
o : - L ..-" - ° .
. - C T . : T
.

2
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Descrlptzon' The corallltes-are clrcular and usually 1solated

L )

but may occur 1n short halys;tozd ranks no greater than,
four corallltes ;n length. qualllte diameters range from

2 5 to 3.25mm,

v AT
~

There are 14 to 16 major septa although 16 1s more
common. They extend to the axis and 1nterf1nger to form a.
T simple columella. Mlnor septa are promlnent and are apnrox-

lmately 1/3 to l/2 th\ 1ength of the major septa. -

The tabulae are- arched upwards and snaced 0.5mm. apart-
éemarks. The specimens dlffer from Paleophgllum raduguini
,in the more 1solated corallites and promlnent minor septa.

PaleoPhyllum vatrezlensis (Twenhofel) : N
) | g Pl. 24, flgs. 2,3 N . -
y 1928 Columnarla (Paleophgllum) vaurealens.zs ‘TWENHOFEL, p.
122, Pl 4, flg 1. ’
’1961 Paleophylrum graczle FLOWER, p 39, Fls 46 ij-figs.
' 1-3.;"'._"' L “ B .
Occufrenge G.s.C. locallty 89513 -
‘ Horizon and age: Top 200ft. (Glm.) of the Lang ‘River Form—
7 s

atlon. . C. . - - '. o ..

Ples-lbtypes. X178, x184, x204/1s: /

. Descrlptlon- The corallltes ‘are elther 1solated or. in haly—

s;to;d ranks, some up to 8 corallltes zn length Small

L]

clusters of corallltes 2 to 4 in number are also present.

P -

Soralllte dlameters range from 2.5 to 3. Smm e N
f /\‘-’ —/‘
There are usually 14 major septa but some corallltes
r.

. / - i . . 1,
b Lo
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have 15 ¢ 16. Some of the hajor septa extend to the ax15
,and by 1nterf1nger1ng form a very sxmple columella.>“The
minor septa are- only short rldges. B L -
| The tabulae are horlzontal axrallv and downwardly
rdeflected at the marglns and are spaced C.75-1. Omm apart
Remarks Twenhofel 8 (1928) xllustratlons are con51dered
1nadequate but fortunately hlS descrlptlon is qulte exten-
- sive. Paleophylium graczle Plower compares very closelv |
- and may be consoec1f1c.. | 7
| Paleo‘phy_llum atf. thomi ,(Hall)‘jﬁ}_e_ Flower (1951) .
| Pl. 25, fig. 1 | ~'_,~ -
1857 columnaria thofn.r HALL, in h‘lmpz_:y 135'.7','Pl.20; f“ig’sr'
1961 Paleophyllum thoru (Hall).-FLOWER p.s1, P1. 47 | B
~ £ig.9, P1.51, Pl.52." - |
'Oocurrence; G.S.C..locality 89519. 1 M "“:
‘ Hor;zoh‘ena age:.907—13i7f£} (277-400m{):abpve the base

- I ‘ . ’ : ' - T ' . N . b
of t%p Lang River Formation, - _ - o

A

Hypotypes: 216/33, 216/35. L L S

DeSCrlpthn. The corallrtes are elther 1solated or in short

-

haly51t01d ranks up to 5 corallltes in length. Coralllte
~ < ? B

diameters range from 4. 75 to 5. 25mm o .
There are generally 20 major septa but as many as 22
'may be present. They extend to the axls, 1nterf1nger and

- form a s;mple columella. The‘mrnor_septa‘are short progecrl

tions. S ',ll - NI R

L . -

o ‘.\1.
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The tabulae have downwardly‘deflected'margins,'slightly o

'.arched dentral areas and are spaced 0. imm;"apart.

S, I

Remarks- Pa’eophyllum‘thomz dlffers from these spec1mens

_only. 1n havxng sinuate tabulae.;'

h '_Pa;eophyllumfm;sp.ll
Pl. 17, figs. 1,2
'iOcturrence: G.S.C..fpcality 89509. = E : T
Horizon and‘age: 320 350ft (97-106m.)-above the base of

the Alien Bav Formatlon. Upper Ordovician. ' ‘

o : N -_' T '\ ) . ’ ‘ v
Holotype. CBl/32.. - T - ~~ ' :
Dlagn051s. Isolated corallltes wrth mature dlameters of
3.25- 4 25mn Number of major seota varies. accordlng to .

coralllte size but most mature corallltes have 16 to 18

-

_ Only two or three major\septa form the columella.' 7 .

Descrlptvon- Corallites are’ usually lsolated with mature

dlameters ranging from 3 25 to 4‘25mm

[ : 1

! The number of major-Septa varles accordlng to the. smze

“v

of the coralllte and’ raeaes fﬁom 10 to 18 Mature coralliites =~
usually have 16 to 18 major septa._ Most of .the major .septa.
do. not extend to the -axis but at least two reach- the aéhtfe

‘where they may toach éf overlap to form a very simple col-
_ ~--umélta. Minor septa are inconspicuous and are usually not”. '

visible. )
o The tabulae are'arChed upwards with greater curvature
at their margins and are spaced 0.8mm. apart.

Remarks- ThlS speclmen is 1nt1mately associated’ with a

. - ' .o - . . . [
- - . - = . . o~ - ’ .
' Lo ] . ' . . “F . . . .
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'lManzpora colony in whlch the corallltes of the Paleophgllum °

occupy the lacunae ‘between . the ranks of the Manipora. Such =

a relatlonshlp may be elther symbzot;c or tolerant (Ager '
‘1963, D- 245) If the assocxatlon was-symblotlc the unres-
trlcted4Qrowth of both colonles ‘would suggest mutuallsm )

'
. rather than commensallsm. A sxmllar assocxatlon was noted

'1n a’ colony of Manipora amzcarum although in thls case

Paleophyllun‘Sp. was restrlcted to a.small portlon of the

Manipora colony and was apparently short—llved. l‘ : -

PR . . - -

Order TABULATA Mllne-Edwards and Halme 1850

Famlly SYRINGOPHVLLIDAE Pocta 1902
Gegus Sarcznula Lamarck 1816 : ;'  -, A
e Type_§pec1es Hadrepora organum Llnne 1758 (Dartlm )

T-‘asn.m.xla.tc—z coenenchvmal ‘coral; wide coenenchvmal plat-

~

forns 1nterruot .the fasc1culate Fovm. Rad;al_costae on the

platforms. o : R
Se;c&nulé'sﬁ.

. . Pl. 25, figs. 2,3

-

Occurrence: G.S.C: localltles 89513 and 89519.

Horizon and age- Locallty 89513- “top 200ft.. (Gln ) of the . -

~
-«

~ Lang River Formation and at locality 89519, 907-1317£t. °
e . o . . : ) Lo -
(277-400m.) above the-base of the formation. Upper- Ordo- |

o
. - .

fvioian:
SpeC1mens. X171, 216/37‘ | ’ 7 ST ®

Descrlptlon The 1arger corallum (Xr?lllls elongate and

it
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domed lScm. long, 10cm. w1de and ch. hlgh and the smaller.
one is. 7cm. in diameter -and i. 8cm. hrgh. Corallltes are
c1rcular in transverse outllne, l.8-g.lmm. in diameter in

specimen'kﬁil-and l.4-l.6mm. in specimen 216/37.'

‘Coenenchvmal: forms are lrregularly dlstrlbuted

and have 20 radlal costae pro;ectlng lnto the coralllte
y ;
. y ) . A . R .
lumen. R S o L I : t

e

- Recrvstalllsatlon has destroyed much of the lnternal

'structure but 1n spec1men 216/37 some srnuate tabulae have
: , . .

LAl

.been oreserved . - S ' i . &
- : - . ooy :
Remarks: without a larger collection or infdrmatioﬁ concern-

Lng variation the two specxmens are con51dcfed together as

~spec1men 216/37 may be only a smaller 1nd1v1dual of the same

1

specres. _ Troedsson (1928 pP. 120 124 flgs 3 -8)" descrlbed

Sgrzngophglzum organun from Greenland whlch is in fact a
,’.5 . .

soec1es of Sarcznula. Thls ls the only reported Sarcznula

'from the Arctlc archrpelago but 1t does not appear to be LT

-

T . -

conspecrflc w1th the specrmens from Somerset Island : Borden-

(unoubllshed M Sc. theszs, Unlvers;ty of Alberta, 1956)

c1ted an occurrence of Sarcznula ln the lower McKeane Rlver

AR ' ~
Amerlca.,' ST R - S TS

Family HALYSITIDAE Milne-Edwards and Haime 1850 _
R ' . - R \:\ ‘- .‘-./' ! s - . ]
" A large proportion of the cérals from. Prince of Wales. .

- . ' .o ;
- .

- L
" -
a R S | . \ |
. . . N T " . . .. .
* . ." . - : . ’ - -
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- and Somerset Islands, espec;ally from the arctzc Ordo-

v1c1an fauna, beldng to the Haly51t1dae. Thezr abundance

permltted a morphologlcal study more detalled anﬂ’compre- '<:\’)

hen51ve than was possible with most of the other coral
groups. Pa;tlcular attention was given to coralllte morph-

ology, corallite increase and iacuna patterns. The=foilow-

X ilng dlscu551on of the famlly deals partlcularly wmth ‘the

Ordov1c1an halysxtlds and lncludes a taxonomlc revmew.

.. Previous work on the Ordovician Hélgiiﬁidae

'P;io; to the study. by Buehler (1955) halysitid species.
- were aséigned td-one genus; Ralysites Fischer von - Walcdheim,
, .
even though Cdtenlpora Lamarck had been established as a

genus. Buehler (oo. c1t )- recognlsed two genera, Catenipora,

characterlsed by monomornhlc corallltes, and Halysites,

w1th dlnorohlc corallltes. Untll 1955 the fol{SWLng Ordo-
4

vician halysxtld speczes had been descrlbﬁd from North

\

.
.

Amerlca (orlglnal names)-'"

Halysztes gracllzs HALL 1851 Foster ang whitney 18511

2yk catenular;a var. harti. ETHERIﬁGE 1878 \
. . . / .
H..catenqiarza,yar. fleldenz ETHERIDGE 1878
‘//" _ ) - .
-~ H. cazbnularia var. quebecenszs LAMBE 1899
S A !

H.“agglomeratzformzs WHITFIELD 1900 ..
a. cgmadncu,s WILSON 1926' e
-H.;delzcatulus WILSON lﬁ26

"H. ‘ ulchellus WILSON 1926




Cga -

pulchella, C. quebecenszs and C.

: but the latter name has lapsed from _usage in North Ameraca.,;-

B _149;:
#. robustus WILSON 1926
H. gracilfs.var. borealzs WILSON 1931
H. aequabzlzs TEICHERT 1937

s
-
-

H;lxrregularls TEICHERT 1937

L1 8

o' : .
i

. £
.ol
a

. rasmusseni ‘I‘EICI"?RT 1937. . . -

<

Buehler reclassxfled most oF these as Catenupora but he

o

fmlstook Etherldge [ (1878) and Telchert s (1937) spec1es as

Sllurlan and he only recognlsed th ollowlng as true Ordo-

v1c1an halysrtlds. Catenzpo:a delzc tula, C. grac;lzs, C. -

o usta. He also. ouest—i

1oned whether Wllson s (1926) C. cglrndr;ca was an haly-
: ..:..‘.._, “ R N & . - . ‘ -

51t1d. ' fu‘ T - o : ‘ L :
| Slnclalr (1955) revreWed Lq;th s (1944) descrxpt}bm'

.

of, Halgsrtes graellzs and noted that in fact. there were

two qute dlStlnCt specaes,_a monoserral form whlch.he

named c rupra and a multlserlal form whlch was the bas:.s & .
of a new genus, Hanlporf -Wlth M. am;carum as-:he typf

speCLes.' Slnclalr (_E. c1t ) also 901nted out that €. rudra.
was not lntended to be synonymous Wlth H. gratzl#s (s.s. )

\./

Slnclalr (1955) descrlbed Manzpora as,"A Saffordo- -

phyllum-llke coral ‘of halysrt01d hablt the subquadrate . -

corallites formlng 51ngle or multlple ranks, tabulae complete
~

'uthe 1nner walls of the corallltes sporadldally wrlnkled lnto

dlscontlnuous septa " Although llkened tq Saffordophyllum,
o

j_Hanzpora is consmdered by many to be a haly51t1d. -Flower_

-
- : - -~



(19613 preferred closer affinltles to Saffordophyllum,

'baszng hlS concLus;ons on detailed studles of coralllte

wall structures lncwhlch he noted that Hanlpora has a 51ngle

[

w5ll layer: whereas Caten;pora has a double layer. Nelson

o

(1963), 1ndependantly and apparently without knowledge of
4 e
Elower s (1961) work, conflrmed the 31ngle.wall laver

'of Manzpora whlle still retalnlng thls genus in the Haly-

-
sltldae. The absence o£ an outer wall or holotheca seems ,

to be tvolcal of many cerlold corals and may not necessarily °
be an accurate 1nd1catrpn of taxonomic relatlonships.
Slnclalr (1955) added a third halysmtld genus, Quepora,; .
,based on Lambe's (1899) ‘H. _catenularza var . quebecenszs.
Quepora is monomorphlc and dlStlﬁgUlShed by its polygonal
lacuna pattern and the absence of septal splnes. 'Qhe
‘_absence of septal spznes ‘seems to have been the oth cri—
terlon for establlshlng a new genus. Nelson (1963) rejected
. the genus and belleved that g. quebecens;s was synonymous
WLth C. aequabzlzs (Telchert). ;atenzpora aeguab;lls 15"
very smmllar in its lacuna pattern and coralllte morphology.
Nelson (on. c1t ) descrlbed some soec1mens as C. aequabllls

L]

~ which haﬁ septal splnes, septal spines are: apparently absent

in c. aequabzlls (5.5.) and o. quebecens;s. This dlfference/h—L’//

P

Nelson (_R cit.) attrlbuted to presqrvatlon. Telchert-
J
(1937) mist kenly ldentlfled hls materlal as Sllurlan in. -
.- K .
age wherea the assoczated fauna 1s typlcal of_the tarctic' 7T
. . . t e,

‘s (op. cit.) specimens are also from an

. . . -l . O~ -;.‘ L R .
. . - , - - . . . . .
- ) N v r * . .
- " ' . - L8 :
- . . . . : cma .
. . - .

Ordovician Nelson
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rarctic! Ordovician assemblage and consequentily Nelson and

¢

Teichert may have been deecribing thehsame species. ' Quepora

guebecenezs‘was orlglnally descrlbed from Mlddle Ordov1c1an~ Lo oo
" strata but the hbly31t1ds are generally long ranglng and . |
there is no reason for-thls spec;es not ‘to be. conspeCLflc
.'w1th a 51m11ar haly51t1d from the Upper Ordovician.

\1 §Ome doubt must remaln concernlng the.synonvmlty.of
'(?.“l quebecens.ls and .C. a»egu‘ab:..l‘.‘zs "'(E_I}EE Nels_or: 1963). .If._
”itpis held.ehat_the absence aﬁ septal spines i;\suffieient

to differentiate the two, thenuNefson's'species nuSt be~

) - renamed.

Further confu51on regardlng the status of C. qﬁguabllzs

was added bv Hamada (1957) who flrst cla551f1ed it as a

-----

- :
'.soec1es-oF Quepora; Later he rev;sed his classrflcatlon o~

T

(Hemada 1958) referrlng C. aequabzlzs to the genus :alsz-
catenzoora, a move totally unfounded angd’ 1n\part based on
g’ thé\mlstaken belief that C. aé@uabzl;s was S\iuflan.A -

* The retentlon of the generlc name Quepora is.also’

-

‘open‘ to doubt. Slnclalr (1955), Hamada (1957), Flowere61961),

.Strusz (196Y) and Webby and Semenluk (1069) have accepted

the use ofathe-generlc name. ,Nelson (1963) “would prefer
o s e g wer

to maintain the use oﬁ,bateh;pora for all monomorphiclhaly-
',sitids_ The 1atter;z§ew iefalSO‘eupoorted in'this report.

- Hamada (199?) added a new 0rdov;r1an genus,~Eo;aten1-

| pOra,‘WLth c ,cgllndrzcus (W1lson) as the type speczes._

Although adequately descrlbed by Wllson (1926) the '; .
T~ -
?{L - i l r? ) . 5

- ) o




. - ) ‘-' .-\ . i
. illustrations are not cleardané‘there“are some-douth'as-

Ato the true afflnltles of thls specres (see Buehler 1955
L
p. 59) Flower (1961 ‘P 45) noted that fhe’ wall structure

of C. cylznd;yba appears~to be similar to Manlpora, a

slmllarlty also expressed in thls report. .

-

In review it is con51dered that Catenzpora is a valid
halysrtld genus, that the genus Ouenora should be sup--
pressed and that the valldlty of Manlpora as a halysrtld_

»s.‘

"is still open to doubt but for ‘this report w1ll be COn-

/'sidered as a ‘halysitid. . B S . | , "“; M
| . . . ” -.‘—
North Amerlcan Ordov1c1an Halvsltid Soec1es N
The followxng llst contalns all the known publlshed
North Amerlcan 0rdov1czan speC1es of Catenlpora and Manipora .
in use szhce Buehler s (1955) rev151on: . k._‘:iz‘* " t
': Caten:.pora aeguabzlls (TEICHERT)1937 o -
c. agglomeratlform.zs (WHITFIELD) 1.900 £ _ >
c.:'. cg.l.zndr:.ca (WILSON)* 1925 . _
a C. delzcatula (WILSON) 192”6 -- L0 ” ’
c. ‘foerstz NELSON 1963 o o s T '
'c.:,_puzcheua (szSON) 1926.. L L L
- C: ras:nussen.t (TEICHERT) 1937 | K
N ‘c. rubra SINCLAIR and BOLTON 1956 , S
. ® h ) T~
c: gue-b.e-c:ensrs '(ILAMBE) 1899 ‘. o T " “?‘ .
. -_ c. ‘ro‘b_i.'z'sta. (WILSON) 192.6. -‘ - D . ' ) o ~.
“ - .C. stearni NELSON 1963 = | |

v <
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‘C. workmanae FLOWER 1961 *

'a‘l.

Manipora amicarum'SINCLAlR 1955h\\

M., fieldeni (ETHERIDGE) 1878

Tt s
oM, 1rregular15 (TEICHERT) 1937 L R
)7‘\Z~-u; magna. FLOWER 1961 I e

A trapezoxdalls FLOWER 1961 - . '

. Catenlpora aequabllls has alreaﬁy been dlscussed
ﬁ‘u_ D ’ 4 . T
Catenlnora dellcatula and o rasmussenz arefconSLdered to

be ConSpGlelC. . Both species have srmalar coralllte dlmen-

sions and C1rcular to elongate lacunae of the Same order of

- - e

magn1tude.: Velson (1963 p JS) thought that c. raSmussenlrﬂtT“w\
. ~— ‘ T
~and c. aggloneratlformzs were oonspec1flc?\\although cora-

‘different They are meandrlne to 1rreqular in €. aégloﬁér;;

. 1llite dimensions are 51m11ar, 1acuna patterns are'markedly

B V\"-\ * sty

at:formis and c1rcular to elongate .in C. rasmusseni. . L e
Catenlpora pulchella was adeouately descrlbed by« "
wllson (1926, p. 15) but the’ 1llustratlons are poor. Untll <L

the type materlal is restudled thls sPec1es will be con51d-
ered valld., Nelson (1963 p 59) descrlbed a new spec1es,
C. foerst;,/characterlsed by ‘the presence of 1ncomp1ete
ranks. Other than the_lncomplete’ranks there is a close
'slmilarity to c: robusta-and'if an environmental control
is oonsidered to be the cause of the inco@plete ranks then
the two-specles-coﬁld be considered as conspecific. ;
Catenzpora cyllndrlca 1s.a‘very distinct catenlform,{

coral but Buehler (1955) and Flower (1961) both . exprgssed

:’

.

- . . . .

-s . . s -
o - . -
“ P .
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doubts as to its status as a Catenzpora. In WllSOD 5 (1926

-

N Pl.gf, flg. 6) lllustratlons of thls spe01es one -of the
" corallltes shows a dlstlnct type of perlpheral .increase

31m11ar to a newly noted type to be. dlscussed in subseauent

pages. This: the ‘of coralllte 1ncrease 1s a common feature

v

.of Manzpora Spp. although it has been noted in three species

Tt ———
——r

of Catenzpora wlthouf“knowiedge of its wall structure it

—_—_—

is difficult to assign. C. culznarzca to 1ts correct genus.

(/ The spec1es . rubra, C. robusta and C. agglomerati-

/'4
forr»s show a gross 51m11ar1ty 1n their meandrlne lacuna

?mttern.' Although there lS a tendency for thelr varlous

parameters to overlap, studles of these species 1ndlcate

L4

T lacuna dlmenSLOns to be dlStlnCt for each spe01es.: Catenz-

pora rubraahas also been deflned as hav1ng subquadrate

-..,___--‘

corallltes but ip Thas- been seen that specimens referable t3

e
—~

: thls spec1es may also have subelIrptlcal corallltes.

Tl

From the foreg01ng dlscu551on the followrng Spec1es of

Catenipora are con51dered to be valid: ." “fen_ e

Caxenipora agglomeratiformis
C. aequabilis . ;

kr‘\\AF. delicatula

S~
C. rubra ™~

b A

1 ;€. stearni = ~C
c. workmanae% ' e
- The specific status of C. foersti is questiohable. The .

T

status of C. québecensia.has'-already been_.d_iscuss'e“d. _l : \




“batenipera eylindrica~and-c ‘pulchelia may ﬁbt-belbnq;to

the genus Citenlpora but for the present are retalned until

-~

.Athe type mater;al is studled.'

Y [ LU —5

' Slnclalr = (1955) dEflnlthn of Hanlpora was based, in°
. L
part, .on Leith's (1944) descrlptlon.of-ﬁalgsztes graCIIIS.

- . - C ¢
Some of Leith's (op. cit.) material was used as the type

specimens for ‘Manipora amjcarum and Sinclair (op. cit.):
’ ' ’ N N

illustrated'additionelgspeeimens; "If the two authors'
-iliusfrat;ons‘ere;compared (Leith 1944, _pi. 42, figs; 1,
_'2: P;. 43, -fige. i 3,4:; Slnclalr 1955, ?lf-li figs. 1,4,10{
two: parlatlons ere obV1ous. Sbnclalr s (op. ¢i£;)'111us:_m_
__tratlons are of an essentlally monoserlal form whereas |
LElth (_E cit.) 1llustrated a domlnantly blserlal form

At flrst it would seem. two speq1es are represented but

study of these corals from the Upper Ordov1c1an rocks of

B

Somerset  Island indicateS%that,there is probably a grad- -

ation ‘between the monoserial and the multiserial forms.

'These specimens of M. amicarum have three main forms with

the follow1ng characters: - . ' '“‘

- .-

1) essentlally monoserlal ranks with small coralllte
© ‘clusters at rank ]unct;ons-(Pl 29, flg. 1),
ii)rﬁehoserial and biserial ranks, oécasionally triserial, '

T
with clustefsaqg\Z to 4 corallltes at rank Junctlons

A

T

(PL. 27, £ig. 4),” T

. / . . T L. .
e 4w . .. . o . s - .
Ciii) blserlal and trlserlal rank57\cora111te clusters

~enclose small circular lacunae (Pl 29?\figs. 2,3)r
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t Iht‘rhediateiforms-are preseﬁt butlfewlin'numher. 'Studies
‘ asgxual ‘methods of. rncreaseiln Hanloora have shown-'
how mu\tlserlal ranks could be derlved From monoserial Ones.'
(fig. 23U Perhaps the environment may control to some
textent the drowth of ranks, as for instance an abundant

™

food suppfy may encourage rank growth
\ ¥ ‘ )
Flewer (1961) described two new species of Hahipora;
M. magna and_y. tfapezdidalie; hoth of'whieh are considered
to be‘variants of M. amicarum: Flewer's (op.- c1t ) new
specres have the growth form of M. amicarum and dlffer ‘only

. in the ‘corallite size or shape. e N
. . . [ \\‘

'Catenlpora 1rregu1arls, reciassified ﬁoluahipora by
- Nelson (1963), is-ver§ siuiiar to é. fieldehi.: Nelson (_E
'c1t ) also noted the 51mllar1tv but preferred to retain theh-
spec1es. The original descrlptlon and 1llustrat10ns' .
. (Teichert 1937,‘p.132) are poor and C?Pld ea51lv be 1hter-_
‘preted as.M. fieldeni;' In thls report the two spec1es
are con51dered to‘be conspec1flc.

- From this brief rev1ew_of the past iiterature only
M. amrcarum‘aud M. fieldeni are considered-to:be valid
species. The other named spedies should‘beirestudied and
reyieyed in the light_ef-modern species concepts ahd.new‘

“information.

Cdrailite,;nc;ease in.Catenipora and Manipora

Three main meth;3s of corallite increaselhave been




" increase . .

i IR = = 4 ral iﬁcreaséﬁf
‘,*\sfﬁéj\_/x
-Lateral lntermu‘ral thcrease N
. . | . " . LA \\
Xy - Jooo
M . . . \\

e

.":'f-ormation by ( "t)‘er-a'il"
intermura‘l ~ ..increase ] E\\ . |
FIGURE 23 - ASEXUAL CoORALLITE

- IN "THE. HALYSITIDAE.
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Biserial r.ank
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1dent1f1ed in Catenipora and Manlpora (Buehler 1;35 Hamada
R

:1959) and these are perlpheral uddlng, 1ntermura1 r 1nter— _”
' Stltlal 1ncrease and lateral bu dlng.‘ These methods w1ll

be brlefly outllned and two varlatlonﬁ of the rlrst th\\
methods w111 also be dlscussed o L W\

' Peripheral budding

Peripheral bu Nng involves the addition of a corallite \

to the end of a rank ‘ ‘) such that the long diameter S

[
- N,

" of the new coralllte is essentlally contlnuous to or sllghtly \\<

_obllque to the long dlameter of the‘preceedrng coralllte._'- _ \\C
\

Perlpheral bhdding in'a:lateral.direction has not been
previously reported but examlnatlon of the specres of Mani-
1_pora and .two new species of Catenipora show that this verl—
" ation of perlpheralnbuddlng is a common occurrenoe. A' |
swelllng on one of the lateral sides of a, coralllte develops
and expands. Eventually_the swelllng_ls separated from the
"p;rentICOrallite by a wall'(fig.23 ). Thls variation of -
perlpheral buddlng results in the formatlon Of either new’

ranks or_multlserlal-ranks,,‘

. Intermural incréase - - , R T

Intermural or interstitialaincrease‘inﬁolves the"
'1nsert10n of new corallltes between existing corallltes
l.and these develop w1th1n the rank (flg 23 ). A varlatlon :
..on this method was observed in ‘M. amicarum and‘M. fieldend
in which the neW'InSerted\coraLllte develops in a lateral-

direction instead'of?within the rank {fig. 23). This _




[

type of coralllte 1ncrease glves rlse to multlserlal ranks
. {fig. 23) T e .
. . ‘ . . s \\ -’ N . -
. Latéral budding . ‘ E . SN

‘Hamada (1959, pp.276+277,,fig; 4) defined lateral
: }

budding as ".... the springing up of a new coralllte from
an older coralllte tube, the two belng connected only at.
.the base of the new one. Only one example was cited by
. Hamada (gé. cit.) and he dld not consider this method of

" increase to be-lmportant,,sUggesting'that it was mainly'a

' . .-
“

form of rejuvenation. o ‘ .

LI .
r

Megacorallite: A New Tvpe’of-Corallite

Unusually large corallltes are present in two new
spec1es of Catenlpora from Somerset Island These
corall;?es are 2 to 2.5 tlmes larger than the auto- _
corallltes and- w111 be referred to as megacorallltes (the.
-term macrocoralllte has already been applled to a type
of coralllte) |

| In Catenipora n. Sp. 2 the megacorallltes occur within -

_the monoserlal ranks as enlarged subelllptlcal c1rcular

or subquadrate corallltes (Pl 16, figs. 1,2; Pl. 30 fig.
.-4); The megacorallltes of Catenlpora n. sp 1 have a SLmrlar
morphology but usuallv occur in the cehtre of tri- or
quadrlpartlte rank dlvergence (Pl 21 flgs. 1,2).- This
- mode of occurred;e is rarewln Cateplpora n,Sp.z. ”
The megacorallites of'Catenipora n.sp.zeare'apparently

. ;
- . ./




. '4l5§f‘

pe:sisteht tefticaiiyf'one‘exampie extended for'atfleeSt _
_30mm;' Serial sectlons of a megarlpple froh Catenzogzz n.‘sp 1
'showed that the megacorallltes or1g11ate by expan51on of .an
tautocoralllte and that after a short vertlcal dlstance (about
- Smm. ) they revert to an autocoralllte. In Catenzpora n. sp 2
the megacorallltes are more persistent vertlcally “and ser1a1
sections,. falled to reveal whether the megacorallltes Orlglnate

!
. l" :
in the eame way as those of Catenzpora n.sp.l.

5

) The 51gn1flcance of the negacorallltes is uncertaln,
although the followlna factors may be involved:
i) mutation or disease = S L S
i1) variation of known species
1ii) sexual ;eproéuctioh- |
iv) asexual reoroduotion. .
| . The first two tactoré are not thought”to be ‘strong
possibilities when it is considered_that.the megacorallites
occur in two distinct speoies. 'As only three specimens have
megacorallites, disease could be considereo a feesibie explan-
ation but the oerétstence“of megacorallites within a corallum
and their aopa;ent "virility' in allowing asexual increase to
continué do hot'point to a diseased corallite. hn ehlarged-
corallite was obsevered in'onlf one corallum of -Manipora

e

fieldepi which superficially resembles a megacorallite.

- Past descriptions and illustrations of this specdes do not
, .

' inciﬁﬂs\ehlarged‘corallites. ‘Therefore: this ifolated

3

,OCCUrrenoéeig\ffjfpara fieldeni is probabi not a true ..
\ megacoraliite.‘\\\es\g; ' - . BV

Lo
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- The pOSSLblllty that megacorallltes are related to
coralllte 1ncrease or sexual reproductlon is con51dered to
be more 11kely. If at least two spec1es contaln mega- -

corallltes one _would assume the polyps of the meqacorallltes v

~.. -

o %erformed a 51m11ar, unlque and 1nterm1ttent functlon.,-

IR This function 1s belleved to have been sé§£a1 ;ep;odﬁatlon

| and the‘polyps may have contained both‘male-and female
gametes; Inlthe'other sPecies of Catenipora it is possible
that all. the autocorallltes were capable of . gamete product-
‘1on.l On the other hand in the two new catenlporld species
rf gamete productlon was llmlted to a sPec1allsed polyp
then these polyps would have to produce a greater, proport—

, ion of gametes and . thlS may explaln thelr larger size.
Con51der1ng thgt the catenlporlds already had efficient
‘means of asexual 1ncrease and furthermore, that the two'
nea speCLes also exhlblt the prev1ously descrlbed varlatlons

-

of asexual reproductlon the reproductlve functlon of the

megacorallites may be sexual rather than‘asexual.

No published'references to or'illuStrataonS-of com- -

parable corallite structures have b_ found. 1In addition,

the two new species which-Bést show the megacorallites are .

&_ﬁahﬁﬁlte—déetinct m all previously descrihed cateniporid :

-

Theoretlcal Development of . Lacuna Patterns

Both Buehler (1955) and Hamada (1959) dlscussed the




ONAL LACUNA ~ PATTERN - IN

C.THE - HALYSITIDAE.

X -initial polyp. -

i, ’

FIGURE 247 DEVELOPMENT OF A POLYG—|"
. '.-IJ . . P ol .
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'growth of catenlform coraLs but the present dlscu551on w%ll
attempt to llnk the various patterns in the form of a theo-l-

retlcal evolutlonary sequence. ?he.earllest known_haly51t1d

is the dedle ‘Ordovician Catenlpora‘quebecensis which is ‘/}- -

characterlsed by polygonal or circular 1acunae, and by - ranks

usually only one or two corallltes in length (flg( 24)

. If it 1s assumed that C. quebecensis represents the prlml— ook

tive stock, or a closely related form, it can be demonstrated

]
t

how more complex lacuna patterns could have been derlved
from thls 51mple polygonal pattern.
As preV1ously dlscussed eripheral:buds usually arose_‘

at the ends of the long dlame r of the corallltes. There- -

fore the 1n%t1al polyp of c. quebecensls would have had .
two 'ends' capable .of perlpheral buddlng but all subsequent
polyps would only have had one end' capable of coralllte

1ncrease.} In C. quebﬁcen51s i ranks are- usually one or

two. corallltes in length resultlng in a closed polygonal
pattern (flg.MZA) Inltlal growth of haly51t01d colonles.‘l

' anDlVed rapid lateral expan51on followed by vertlcal

o

growth The polygonal lacuna pattern was malntalned by
occa51onal lntermural 1ncrease and cross- llnklng between

the enlarged ranksn

e

From this simple pattern it is very easy to derive all

jsubsequent lacuna patterns. By generating new.corallites

through lntermural 1ncrease to form. ranks greater than .one
s .
coralllte in length the corals would have developed a 1arger

o
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‘c1rcular ]acuna pattern, as in Catenlpora del;catula.'

iFurther rank 1ncrease by lntermural 1ncrease would have
Iproduced elongate and meandrlne lacuna patterns typlcal of .

t
L] “

Catenzpora rubra, C. robusta and C. agglomeratlformls.
l‘l

Thus from theoretlcal con51deratlonsﬁc. quebecénszs,

[

or a_spec1es very 51m11ar,‘ls con51dered to have been the

parent stock from Whlch arose the Ordovlcian spec1es, c.

.
7

delzcatula,‘C. rubra,'c. robusta and C. agglomeratlformls.

Gatenlpora del;catula has a lacuna pattern lntermedlate‘

-

between c. quebecens;s “and the remalnlng three catenlporld

spec1es ‘named above. The spec1es of Manlpora may also
show 51m11ar ‘trends, M. fieldeni ‘has polygonal lacunae

‘whereas M. amicarum has an lrregular lacuna pattern.

L

v One of the features noted in the"review of the catenl-
porld corals 1s that lacuna patterns are apparently spec1f1c
ncharacterlstlcs; Consequently the effect of env1ronment

upon lacuna patterns is difficult to assess. Further work

- . ‘w

‘using Very 1arge collections is needed for a comprehens;ve

understandlng of this problem but thlS-lS not pOSSlble in

k4]

chis discussion.. Qualltatlvelobservatlons 1ndlcate that
- l 'Q} L

each spec1e5 has a cons;stent ‘lacuna pattern. Catenlpora

rubra and C..r robusta both have elongate to meandrine P

lacunae but in the latter spe01es the lacunae are generally

smaller. ‘These two speC1es dre further dlstlngulshed by

cordllite size and shape.._lpm
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—Gehﬁé Catenipora Lamarck 1816

L

. Type Spe61es ' Caten;pora QSchar01des Lamarck 1816

. Catenlﬁorm coralla conSLStlng of monomorphlc corallltes-

‘(autocorallltes) generally arranged in monoser1al ranks.

PRl

' The method of measurement of 1nd1vrdual corallltes

dlffered from some authors It was found srmpler to measure,

the long dlameter, that 15 ‘the aX1s parallel to~the rank,

and 1nclude both shared walls rather than td measure the.
r ;

dlstance between the mrd—p01nts in each shared wall (flg.

25{// éther dlmenSLOns correspond to those used by preV1ous

authors. . - d e T ' o

==
. b

a - sho.rtm' diameter . = \
b—“'long dlameter '
s € = aPPressed end

 FIGURE 25 . : ‘SIZE 'PA-RA'METE_RS_ OF A
THALYSITID AUTOCORALLITE -

-~



:ft Catenipora aequabllls (Teichert)
Pl. 26, ‘figs 1,ﬂf
1931 Halysites cf. fieldeni gntherid§e5;~ﬁ1Lsoﬁ; p:297,
 P1.3, figs.6.7. I |
i937 Haigaites aequabilif;fﬁiéHERT; p.57,'Pl;8!ﬁfig:2;

\\. . *

'Pl.9, fig.4. - .
1357 Queporaaequabgiis, (Telchert) HAMADA, pp.408, . 423.
1958 Falsigateﬁipora’aeguabl;rs (T61chert) HAMADA, p.98; :
1965‘~Catenipora aequabilie (Teichert)m NELSON,}p}57; Pl.14,
figs.8,9. o | |
?1969 Quepora‘caiamus WEBBY.and—SEMEﬁIUK, p.346;figé:la,b..
Occurrence. G:S.C. '1ocalities 89505, 89511—and 89514,
Horizon and age- Locallty 89513- in the top 200ft. (61m.)
QOf -the Lang Rlver Formation. Locallty 89509. 320 éSOft.

(97-106m.) above the base of the Allen Bav Formatlon."

: Locallty 89511 530 l 000ft."" (161-304m ) below the top of

the Allen Bay Formatlon. . Upper 0rdov1c1anf
'P1e510types X58, %71, CBl/l to CB1/9, B29/1, 329/2;
Descrlptlon- The coralla are large and hemlspherlcal and-
the largest is 230mm., 1n dlameter and lBOmm hlgh.

The corallltes are subelllptlcal to elllptlcal in shape,
occa51onally subquadrate or - subc1rcu1ar. The corallite

dlmen51ons are as follows (100 measurements)

) - T L
‘Long dlameter(mm.)' Short’ dlameter(mn ) ‘Av. ratio N
Max. Min. Av: iMax. ‘Min. AV.. {long/short)
o 1.9° 1.3 1.5 1.2 0.1\\\ 0,9 CT1LT

s

™~
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.TWéIGe éeptai spines are usually present and afé well
'preServéd.

‘ ; _ : - R .
The coralla have short monoserjial ranks one to four

cofalliées in length, but @suallyfwith only one or two *
o ‘ - ' \ _ .o

corallites. The lacunae are characteristically. polygonal,

subcircular.o: elliptical. Lacuna dimensions are as

follows (50 measurements):'

Transverse length (mm.) Transvérse'width (mm. )
: . ' SRR .
Max. Min. Av. Max. Min.  ‘Av, ; i
4.0 2.2 . 2.9 2.5 . 1.5 1.6

The . tabulae are flat and there are 7-9 per Smm.
Remarks: The status of this species has been discussea in
the introduction to the Halysitidae.

Catenipora égglomeratiformis (Whitfield)

" Pl..26, fig. 2

!

.o

51900 Halgsites agglomef@tifo:mis-WHITFIELD,.p.20, Pl.2
figs.1,2. T o

1915 .Halysites aggldmeratifqrmis‘Whitfield. BASSLER, p.584,

1928'-Halysites agglomeratjformi; Whitfieid.'TROEDSSON;

p.133, P1.46, figs.la-d.

1941 Halysites agglomeratiformis Whitfield. ROY. p.77,

figs.39a-c. |
1954 Baigsites agglomeratiformis Whitfield. MILLER et al., - /
P1.8,, fig.1l.- | ' /

%?55 Catenipora agglqmeratifofmis (Whitfield). BUEHLER, p-49. /

11957 éuepbra agglomeratiformi§ (Whitfie%d). HAMADA, p.408.
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19337 Catenzpora agglomeratiférmzs (Whltfleld) NELSON,~l
| P 58, Pl.14, flgS 10 ll. o f'l.~i' L 1:’{
1569 'Quepora agglomeratzformls (Wha;;zéld) WEBB?'apd.
SEMENIUK, p.356. ' |
Occurrence: G.S.C. localltles 89513 and 89519. _
'uorlzon and age: Locallty 89519 907—1317ft. (277-400m.)
above the base of the Lang Rlver Formation and in the top
‘200ft. (Glm ) of the formation at locallty 89513.
Ple51otypes. XZOQK?, ZlG/ll
Description: The coralla are small and bun—shaped 50mm
hlgh, 90mm long and 65mm wide.
The corallltes are consistently elllbtlcal in cross
seet;on with strongly curved walls and‘plnched appressed.

ends. This gives the ranks a‘beaded appearance. “The

coralllte dlmen51ons are as follows (20 measurements)

Longldlameger‘(mm.)  Short diameter (mm.) Av. ratloﬁ
" Max. . Min.  Av, Max. Min. Av. '(1ong/shor£)
1.6 1.0 1.3 1.0 0.75 0.9 1.5

-The appressed ends of the corallites are 0.6-0.7mm. wide in
cross section. Septal spines are present in sPec1men>ZlG/ll.
._ The coralla have moneserial ranks up to 18 corallites
.Iin leaéeh but most contain between 5 and 8 co;allites.‘ The

lacunae are»ciréglar to meandrine and have ehe follpwing

dimensions (10- measurements): . L
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Transverse length (mm.) "~ Transverse width (mm.) .

Max. - 'Min; - .Av. " . Max.  Min.  Av. o
50 - ~1.5  ©10-20 ° 4.0 © 1.0 2.0

Loy

-"fhe tabulae are flat and there are 10 per Smm.
.Caéenipora'delicatula.(Wiisoﬁ),.
P1..%7, £ig. 1; Pl. 28, fig. 3
1926 ‘Halgsités delicafuIEQ WiLSON, p,l4,'PlL2,\figs.3—5.h
\%?1928'Haigsites gr;cilis (Hal;).'HussEY, p.71, pi,i,'fig.4i

1937 Halysites rasmusseni TEICHERT, p.134, P1.9, figs.S5, "

-t Vs

. 6; P1.10, fig.2. - , ‘. - ?Q;'

1955 Halysites dellcatulug Wilson. BUEHLER, p. 58.
(1955 ﬁalgsites rasmussen1 Teichert. BUEHLER p.65.
1957 oueporé del;catula (Wilson). HAMADA, pP- 408.
Occurrence: G.S.C. localities 89509, Eggll, 89513 and*
89519. |

Horlzon and age. Locallty 89519- 907-1317ft. (277-400m. )

- -
-------

200f¢t. (61m.) of'the~formatlbn at locality 89513.' Locallty

89509: 320- 350ft. (97 lOGm ) above the base of the Allen

Bay - Formatlon and 530- 1 000ft. (161-304m. ) below the top of

the formation at locallty 89511a

Plesiotypes: x157, ZlG/lO cB2/10, CB2/15, B29/7.

Description: The coralla are dlsc-shaped and one of the

complete specimens is 130mm.:}ong, 95mm. w1deland 38mm.

high. o o L |
éorallites afe genefaliy'e;lipticallapd have the f&liow—

ing dimensioné (50 measurements) :

W
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. Long diameter.(mm.) Short diameter (mm.). Av. ratio

- Max. Min. . Av. - Max..  Min.. Av. (long/short} -
1.75 1.2 - 1.4 1.0 0.7 0.8 1.8

Specimen B29/7 has unusually w1de corallltes (average l 25mm. f
and sllghtly greater than average long dlameters (average
1. 7mm ) and is, not 1ncluded in the above. measurements.
Septal spines are not apparent.

The corallum has monoserlal ranke Wlth as many as 6
corallites but most ranks have 2 to 4 corallites. ‘The
‘-ranks form a net like pattern enclosrng c1rcul r, polygonal

or elongate‘lacunae. The lacunae diameters ra ely exceed -
lldmm. althongh one examplevwas 30mm. across. Most lacunae
are”between 1 and 6mm. infdiameterf |

'The-tabnlae are. flat er slighrlylarchedland there are -
10 per Smm.- | ‘; .
hemarks: Teicherr's'k1§37) Halysites rasmusseni was‘nis-
‘takenlydidentifiedlas-Silurian when in fact the asséciated
fauna ls typlcallvﬁUpper Ordovician. Halysites rasmusseni
and C. dellcatula are almost 1dent1cal in their descriptioner

Catenipora cf. delicatula. (Wllson) o
Pl 27, figs. 2,3 |
_Occurrence. G.5.C. localities 89509, 89513 and 89519,.
Horizon and age: Locallty 89519: 907-1317ft. (277-400m. )
above the base of the Lang. Rlver Formation and in the top
200£t, (61lm.} of the formatlon at 1oca11ty 8ﬁ513 Locality
89509: 320-350ft. (97—106m.)_above the base of tne Alien

. Bay Formation. Upper Oxdovician.
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Hypotypes. x165, 216/4 CB2/12 CB2/13
Descrlptlon. The coralla are dlsc-shaped and the’ only
complete corallum is 150mm. in dlameter and 40mm highy *

- The corallltes are elllptlcal and have the followxng‘

'-dimen51ons (40 measurements):

" Long diameter (mm.)  Short diameter (mm.. ) Av. ratio
- Max. Min. j‘AVz  Max. Min. . Av. {long/short)
2,75 1.0 2.3 1.5 1.1 1.4 . 1.7

| - % :
Traces of septal 5p1nes occurifi one sPec1men but 5p1nes are

-

otherw1se absent.

The corallltes occur. in monoser1a1 ranks ugnlo 8;cora*‘
~ llites in length but usually there are between 4 ‘and 6.
‘The lacunae;areacircular, polygonal or sllghtly.elongate
,and_the;'farely exceed 30mm. in diameter. ® .
oo Theiﬁabulae_arelgenerally flaﬁ-anq;ﬁhere are 5~8 per
..Smme o S ‘ j o K

’ i L M ) ! 1
..-—/ "" ' '
i Remarks- The coralllte dimensions approach those of C. rubra

P
\-_ "

2

and €. robusta, whereas ‘the -lacunae a;e_iomparable to ¢c.
delicatula:. o |
Ca ten.ipo}r.a .rdbu's.ta-‘-cﬂ;iilson)
= - pl. 28, fig. .

1926 Halysites robustus WILSON, Pl.l,f-fligs.a--io.

1955 catenipora robusta (Wilson)r BUEHI,._ER,. p.58.
l 1963 éatenipora rebasta .‘-(Wi:lsc‘m). N‘ELS(')N,'-'p.SG, pI.L:,"?IA,‘-".f:.'L'gs.

o3-5. o B

Occurrence: G.S.C. localities 89509, 89513, 89514 and 89518.
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. _— . : . o enl _
Horlzon and age. Locality 89518. 2, 700 2 900ft. (823-884ﬁ ).
-above the ‘base of the Lang River Formation and in the top _-"'
'200£t. (61m.) of the formation at localities 89513 and
89514. Locality 89509; 320-350ft. (97—106m.2 above the .
base_of the Allen-Bay Formation. Upper Ordovician.
PlesiotYpes}-XSl; X65, X204/30, Ys/z,fc32/14,‘c32/i6;l
cB2/17, CB2/19. " EE
Description: The. coral a are hemispherlcal and the 1argest
':attains a height of 120mm. | |

The corallites are monomorphic, mostly subelliptical.l
in cross section and have the followingdimenSLOns (60
measurements): | o _— ;'I |
| Long diameter (mm.). Short diameter (mu. ) i_Av.,ratio
Max. - Min. Av. Mar. Mine - AV, lilong/short)
2.1 1.6 1.8 o 1.6 1.2 1.3 ‘31 4
The‘cross-sectional‘nidth of‘the appressed ends is about |
1.2mm. but may be as little as 0. 9mm ‘Septal spines are't

present in some of . the corallites and their occurrence is

apparently controlled by'preservation. There are no more -

- . than 12 vertical series‘of septal spines per corallite.

a -

The monoserial ranks of corallites enclose meandrine-‘
'ladhnae. ‘The lacunae have a maximum transverse length of
20mm but most. are 8- lOmm 1ong with corresponding widthsjof
2-4mm. The lacunae_may also be circular, polygonal or

 elongate. Ranks, may contain from 4 to 9 corallites but most

only contain‘between‘4 and 6 corallites. e | . ,_[-
‘ The tabulae are flat and there are 5-10 per Smm -

i h"—r r
e \ s
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Remarksi_Althoughfthe corallite Qiﬁehsidns-apprbéch|thbsé
| of cC. rubra tﬁe‘dimensions df\the-labunaé‘are cqnsideﬂéb%z///;/;//*

smaller and distinct. '7 h _ N

-

Catenfpora'rub{a Sinclair and Bol
Plo 28’ f,igs:/

—

-

18995 ﬁély;ife; catenularia/?ér.;éracilés tHall). (Eartim.)‘ f"‘
. LAMBE, p.69, t»ilf'i’,fiq'.s.-~ | o
21937 Haigsifes'graFi}is'(ﬁall)._TEICHERT}.p.SS, P1.7, fiés;
. 3. o N - 1

1941 Aglggi;és cf. gracilis (Hall). ROY; p.79, figs.40a,b.

1944 FHalysites gracili§ (ﬁall}._(Eértim.y, LEITH, P1.43, .
figs.3,5. e |

1955 Caéengbora grafilis (Hallj.'BUFHLRR, p,36, P1;4¢'fig.
7; P1.5; £ig:l. | : "

1955 Catenipora.rubra Sinclair and Bolton. SINCLAIR, ©.99, -

P1.1, figs.2,6,7; fig.2. ' o e

1956 'Catenipora rubraASINCLAIh‘ané BOLTONM, - p. 204,

1963 Catenipora rubra 'Srinlcla‘ir and Bolﬁon. NELSON, p.55,
P1.14, figs.1,2. | |

Occurrence:.G.S.C..iocalities 89511; 99513, 89518 and 89519,

Horizon and age: Locality 89513; in‘ﬁhe top 200ft.‘(61m;)

of the.Lang River Forﬁation.and.at 16calitie§‘89518 and

89519, 2,5oor2,900ft; {823-884m.) and 907-1317ft. (277-

_ 400m.) above'thé base. of ﬁhe_Lang River Formation respect-

ively. Locality 89511: 530-1,000ft. (161-304m.) below the

‘top of the Allen Bay Formation. Upper. Ordovician.

¢

. o '
L N . . !




e .‘ -_';173.-

Plesiotypes: X204/5,.216/12, ¥5/1, ¥5/3, B29/1l. -
pescription: The five specimens identified as C. rubra -

- .exhibit a wide range of corallite dimensions as shown by

,the followiné (a. minimum of 10 measurements per épeéimen):
Specimen. " Long. ‘.‘ - ‘Shbrt Av. ratio

diameter (mm.) diameter (mm;) (long/short}

Max. Min. "  Av. Max. Min.' Av.

B29/11 72,25 1.25 1.7 L.5 1.2 1.3, 1.3

QS/L; o _2.75_.2.0' 2.4 1.3 1.25 1.3 : C 1.9

vs/3 2.5 1.75 2.1 1.5 1.1 1.3 1.6

z216/12  2.25 1.6 1.9, 1.6 “1.25 1.4 1.4 i
. X204/5 2.5 _;1,i5"'212 1.7 1.2 1.4 ﬂ‘1.6

The.coraliite cross—sectional shgﬁe varies {;oﬁ subellipf.
£ica1ﬂtd subquadrate. The corallites occur in monoserial
‘ranks. Most specimens do not hg&é septal spinéé é;thbqgh
_spiﬁes>océur 5pofadiCa11y in two specimens of thé éollggﬁgon.
| TH@ iacunae‘a;e characteristically meandrine with
traﬁgverse 1eﬁ§ths ué to 40mm. énd qpfresponaihg widths of
3-4mm. Moét iacunae ére 20«25mm. long in cross sectién..
The tabulae afe flat énd,there a?e‘G—Q per 5mm.
Rémarks: The éoralliteé are more elongalg than-is typical
of c. rubra but the_lacunééf?are typicél of this species.’
| Catehipop; n.sﬁll | |
| Pl. 21, figs, 1,27_
Occufren eé'G.é;C. locality 89513.

Horizon and- age: Top 200ft. (61lm.) of'tﬁe Lang River

z

>
e
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EHolotype X204/8.

2.1 1.6 1.9 14 1.2 L3 1.5.

ST VERE

-b-’ o o . T '.\":5

TFormation.- Upper OrdQV1c1an.- o o ‘%'

R

-Dlagn0515~ Dlmorphlc corallltes:_autocorallltes and a few-

-~

megacorallrtes. Monoserlal ranks often 1ncomp1ete.~ Adja- {f J

cent corallites often offset. Clrcular, elongate, laby—-

‘rinthine or irregular lacunae

' Descriptioni'The corallum is diec—shaped,_170mm._16ng,d

110mm. wide and 60mm. high.
Two‘tybes of corallites are present, the typical autoiir)

c0ra111tes, Wthh are by far the most abundant, and a new

type of large cirfular or Eolygonal -corallite, to be called

“‘\

'megacorallltes.u e autocorallltes -are elliptical to sub-

.7
elllptlcal and’ have the follow1ng dimensions (30 measurements)

LOng_dlameter(mm.) Short dlameter(mm ) Av. ratio
Max.  Min. Av.' ‘Max. Min.- Ave. " (long/short)
The appressed ends are 0. Bmmu wide in cross sectlon. Auto-.
coralllte walls are relatlvely thlck and con51st of two‘

layers, an outer holotheca which 1s one-half to one-thlrd

of the total wall thlckness and an inner fibrous 1aver.A

-~ .The free walls are 0 15— 0 25mm. thlck and the shared walls

;,not exceed 12 in number.

are,0.25-0.5mm, thick. .Septal spines are present and do~_

t

——

The megacorallltes are about 2,25mm. . in diameter

“)

and usually are s;tuated ‘at the junctlon of three or four

radlatlng ranks. In ser1a1 cuts of the corallum “thHe
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frequency of occurrence decreases towards the baee of the
- _corallum There is: one per 6 25sq. cm at the . top of. the
corallum and one per 20. Ssq. cm. near the base. '.-x.‘

‘ The autocorallltes form monoserlal ranks of as manv

as lzhcorallltes but most ranks have between 3 and 9 cora-

" &

' llltes. The ranks'are often incomplete.. Lacunae are.

| c1rcular, elongate, labyrlnthlne or. 1rregu1ar. The C1rcu1ar

and elongate 1acunae are 2 4mm in dlameter. Labyrlnt ne-, .

\—-

lacunae result from the 1ncompletlon of - ranks across the
lacunae and in cross section may. exceed 40mm.,: 1n length

In some ranks the alternate free walls of the: autocorallltes R

*

have a greater curvature and make adjacent corallites
appear offset.\ |

~The tabulae 1n.the autocorallltes are generally flat
 but may be -gently arched or depressed. Megacorallrtes haVe -
- more pronounced arched tabulae.' In both types of coralllte
tabular spac1ng is 1rregular and their number varles from
6 to 12 per 5mm. ‘- S T o s

The corallltes dlsplay perlpheral and 1ntermural 1n-.
crease and the varlatlon of. perlpheral 1ncrease Wthh has

" been dlscussed in the 1ntroduct10n to the Halysitida

b

Remarks- Although Catenlpora is partly defined as mono—d

‘ morphlc the characteristics of thlS newrsoerles, apart from

the meqacorallites, are catenlporld in nature and it is not

necessary to establish a new genus. Instead 1t lS pref—

errable to expand the deflnltlon of Catenipora to 1nc1ude

vy
P
o

gt



-fhosé s§écimené Qﬁieh are.eéeentialij cateniporiq-inséharaa;ﬂ
ter but which have megacorallltes._. o ‘ : ' B
. | l' Catenlpora n. sp 2. ‘ :
Pl 18, ‘gigs. 1,2: Pl. 30, fig. if\\\'
Occurrence: G.s. .C. localltf‘89519 T :
Ho:izon and age:_907f1317fp (277—400m ) above the base of
" the Lang River FOrmation; Upper Ordovician. | <

tﬁg}otype:?316/3.-- _ S "*‘- - ":' o7
Paratype: 316}5. ' ' | o ' .

{"Diagnosis: Geneqal.appearance siﬁilaf to Catenipofa'rdb;a
bue,a;so has megacorailiﬁee. Megaco:ailites oequr within-
normal moncserial ranﬁe'and'oniﬁ rareij form the nucleus
of rank generatlon |
Descrlptlon. The corallum of. the holotype is 150mm long,
90mm. . W1de and 150mm hlgh but is 1ncomplete.-"

The corallltes are characterlstlcally subrectangular
to. subquadrate in cross section, but haﬁe a subelllptlcal
lumenq The dlmen51ons of the autocorallltes show 11ttle
variation andaare‘as follows,(QO measurements) |

Longfdiameter(mn.)r Short.éiameter(mm.) Av. ratio
Max. -Min. Av.  Max. Min. | Av. (1ong/sho£t)
21 1.9 2.0 -1.25 1.1 1.2 ' 1.7
The appressed ends of the autocorallltes are 0.9-1. Omm
wide in cross sectlon Autocoralllte free walls are 0. 2mm.

“thick and c0n51st of two layers, a very. thln holotheca,

about one-flfth of the total wall thlckness, and a thlcker

)




| 2 Smm 1n dlametef._ They 0ccur mostlv within the monoser1a1

er77- T e

8 o . L. . - S : P e o e et

‘inner fibrous layer} Commoanalisﬂare between 0;25iand:'

';0 Smm tthk. I o _‘; - i - - _ S

‘”ft The megacorallltes are c1rcular or subelliptical and

f

-

”ranks and only rarely form -the nucleus of three radlatlng

\ B
' Q

ranks.

=

Septal spines are:not apparent in either type of

_corallite.

a

) The lacunae -are mostly meandrlne and 1n‘cross sectlon

, they attain 60mm. in length ‘and range from 2 to lOmm 1n

-

width. There are'also c1rcular and elongate lacunae'rarely

L

exCEeding~10mm. in diameter.

G

The tabulae are 51m11ar in both coralllte types. They

o

are- generally.flat but may. be gently arched or depressed.

~ There are. 8-10Q per Smm.

Coralllte 1ncrease 1s by per1pheral budding and 1nter-'

C e o

mural . increase and also the two newly descrlbed variations

of these methods. The two add1t10nal varlatlons of

L

cOralllte 1ncrease are‘not common.

k)

Remarks- In general appearance thlS species resemblesﬂ'

vCatenlpora rubra,'espec1a11y in 1ts lacuna pattern. However,

the new spec1es differs in the folloW1ng ways'
i) the presence of megacorallltes,
11) the presepce of the varlatlons in. perlpheral buddlng,_‘;'

and lntermural 1ncrease, o e -

111) the posse551on of subrectangular corallltes as opposed

. - . T . . R
+ . o
o ' : . N - - ) '. "~ -

B

x s



to the subquadrate corallltes of C. rubra'. S :f.
1v) the presence of thlcker autocoralllte walls..'.

Catenzpora n sp 3
e "Pl 30, flgs. 3a h;_
Occurrence. G.S. C.\locallty 89513.- -

: Horlzon and age' The top 200ft. (61m ) of the Lang Rlver

‘Formation. . Upper OrdOV1c1an.

e ——

—el

‘Holotype: Kl?O.;ﬂ'_j ,1 s S ‘f. o - ‘.; ‘ ;{.
Dlagn051s. Monomorphlc corallltesv elllpt1Cal ln cross ‘: | |
sectlon w1th strongly appressed ends 1mpart1ng a beaded
‘ appearance to the ranks. Short monoser1a1 ranks enc1051ng
..c1rcular or. elongate lacunaek |
Descrlptlon- The holotype 1is an 1ncomplete corallum 130mm.
1ong,_40mm w1de and 75mm hlgh.
Corallltes are. elllptlcal w1th stronglf-appressed ends

and the latter-are 0 75 0.9%mm. w1de 1n cross sectlon. Cora—

111te dlmen51ons are as follows (10 measurements) :

Long drameter(mm.) Short dlameter(mm.) . 'Ay. ratio
Max; Min, '“hv.. Max, - Min. - Av. (long/sﬁgrt)
2.25 2.0 © 2.1 1.5 125 “1.4 . 1.5

The free wall con51sts of two layers, an extremely thin-

holotheca and an inner flbrous laver ‘which together are
1

- 0.2mm. thlck. Septal splnes are-not apparent. Coralllte

Il

1ncrease 1nvolVes perlpheral and'lntermural 1ncrease plus

i
\

" the newly descrlbed Varlatlon of perlpheral 1ncrease."

The short monoserlal ranks contaln l to 4 corallltes




o

.on

-

The lacunae are c1rcular or elongate ‘and - range from 1 to

"

15mm. in dlameter. o | S : ;Z‘fi;

o

The tabulae are gently arched. L I

a

phe——

‘Genus Halysites Fischer von Waldheim 1813 . 7

Type Spe01es,R?ub1pora catenular;a Llnnaeus 1767
Catenlformi;orallum, dlmorphlc corallltes. Autocora-
llites separated by smaller mesocorallltes.-
Halys;tes labyrznthlcus (Goldfﬁss}
1826 catenipora labyrinthica GOLDFUSS, p.75, tab.25, figs.
sa,b. o |
1937 'Halysites‘labg:inthicus (Goldfuss} . IEICHEﬁT; p.135,
-'pl;g, figs.1-3. o ' |
1955 Halgsite;,zasg}inchi;as (Goldfuss) . BUEHLER, p.29,.
. BL.3, figs.1-5. | c
Oeﬁurrence:-é,s.c.'10dalities 89510, 89515, and 89520.
:'gerizoh and age: In the lower-half'ef’the Allen Bay'Formr
ation at all iocalities: Lower Silurian.
Plesiotypesé X130 to X132, 23471;.234/2,,A40/1,
Descrlptlon. The specimens are fragments of a large coral- e
lum. The. ple51otypes have the follow1ng autocoralllte‘
dimensions (arminimum of 10 measurements per specimen):
.Specimen . Long._- . ..<Short | Av. ratio
| " diameter(mm.) diameter (mm.) (1ong/short) -
. Max. Min. Av. “Max.‘ Min. A&..

234/1 2.5 1.9 2.3 2.0 1.75 1l.9- 1.2
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1;234/2 © o r3.0 7 2.0 2.4°2.4 *1.5‘ 2.0 - 1.2

X130~ 1325 12,75 2.0 '2 4-2.25 1.8 2.1 1.2
a7y | 3i25 2,25 2.8 3.0 -2.25 2.7 1.0

In‘transrerse sectiqnlrhe autoccrallitee.are elliptical to
subcircular In transverse secticnftne mesoccrallites are
rectangular with their longest ax1s perpepdlcular to the
length of the rank. The long dlameter is between 1.0 and
s i Smm. and the short diameter between 0.5 and 1..25mm.- No
" septal splnes are apparent in the autgcprallltes.

The lacunae are hlghly 1rrecular in shape where ‘the .
'long ranks are 1ncomp1ete. Some ranks may have as many
as 14 corallites. The lacunae are often open ended and
4 to6 mm. wide in cross section.

Theitabulae.in the autocorallites may be’ arched,
depressed‘or flat and rnere.are-S-lOlper Smm. |

| éalysités éncrustans>nasubsp.A

> ) PI;.26, fig. 3
' 1955 Halysites encr&écans BUEﬁLER, p;66, Pl.10, figs;L—S.
Occurrence. G.S.C. locality 89515. .
Horizon and age: Lower half‘cf‘the Alien~?ay Formarion;
Lower Silurian. |
Type Specimen: x36/1. T ' N
Dlagn051s. Slmllar in form to Halysites encrustans but the
corallites are l 5 to 2 tlmes larger, and lacunae are 1arger.-
Description: The specimen is an incomplete corallum 60mm. f'

in diameter and. 55mm. high.



) The corallites"are dimorphic.' The 1arger autocorallites.
are. subc1rcular to oval and have the followxng dlmen51ons (10

measurements).‘ L Do e

LY

Long aiamerer(mm.5 Short dlameter(mm ) . Av. ratlo

Max.  Min. lAQ. Max. Min. - Av.._ (1ong/short)

2,75 2.25 2.6 2.5 1.75 2.1 1.2

Septal splnes are not apparent. Mesocorallltes are verg

small with their longest axis (perpendlcular to the rank)

about-l.Omm. and their shortest axis about 0.4mm. _The

smallness of the mesocorallitesfaccentuates the beaded

appearance of the ranks in cross sectlon. |

The monoserlal ranks contain from 1l to 3 corallites

" and enclose polygonal or sllghtly elongate lacunae whlch

generally measure 4 by.Gmm. The 1argest lacuna is 10
X N _ L . C A - ) ¢
Y 3mm. - _ >/,‘ .
- The\tabulae are usually Flat or. locally sllghtly
/ . Lo
depressed. There are 8 peb Smm.

. Remarks. Because the corallltes and 1acunae are‘%uch larger

-..:J -

"than Halgsztes encrustans this sub5pec1es may merit full
¢

|SPECLES status. However, the remarkable 51m11ar1ty of form
between the two. suggests that they are closely related and

~

‘prpbably conspe01f1ca' P

Genus Manipora Sinclair 1955
Type SpeC1es Manzoora am;carum Slnclalr 1955

Monomorphlc corallltes arranged in monoserial or multi—

serial ranks. Wall structure one 1ayer thick &nd the inner

~
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surface often wrlnkled 1n*o rldges.
-  Manxpora amicarum Slndlalr
Pi.27,‘flg. 4; p1 29, figs. 1-3

.%}928.Halg§itee gracilis (Hall). TR6%DSSON,‘p.131} P1.40,

figs.2,3a,b. - |
1944 Halysites gracilis (Hall). (partim). LEITH, p.268,

P1.42, figs.l,2: P1.43, £ig.4. |
1955 Maniﬁora amicarum SINCLAiR, p.%7, Pl.1, figé.l;4,10.
196i Haﬁipora'amicargmrsihelair. FLO?EB, p.4§; Pl.2, fiqs.

1-5,8,9: PL.3. - | o '
19641 Manirora'magna FLOWFR p.45, P1.2, figs.6,7.
‘1561 Manipora'trapezozdal;s FLOWER p.47, P1l.4 .
1963 Manipora amicarum Slnclalwg»NELSON P- 60 P1.15,
‘ figs.l-B. - ‘L

Occurrence: G.5.C. localities 89513, 89514 and 89519.
Horizon and;age: Locality 89519: 907—13l7ft.'(277;400mL5
above the pase of the Lang River Formation and in the rop
200£t. (61m.) of the formation at localities agsia.aqd
89514. Upper Ordovician. "r |
Plesiotypes: X204/1, X204/3, X204/4, 53, X175, X176, X190,
z16/6, 216/7, Z16/9, X174. T o g |
'Descrlptlon- No complete coralla were collected | The
largest spec1men was lZOmm long, 90mm. wide and 70mm hlgh.

The corallites are arranged in monoser1a1 blserlal
and'locally triserial ranks. Clusters ef corallltes,,WLth

an appearance similar to favositid corallites, may be
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',present, espeC1a1ry at rank Junctlons. The ¢orallites are
/o

- polygonal and thelr shape varles accordlng to the type of

rank in which they occur. Subauadrate to quadrate coral-

lltes are common in monoserlal ranks, pentagonal corallltes

)

in biserial ranks or in the centre row of triserial ranks-
'and hexagonal corellltes are present in the’ centre of
coralllte clusters, The corallltes are anprox1mQrely equ1-'
dimensional and have longvdiameters of 2.25 to 2.5mm. and
short diameters of 1;5_t§ 2.25mn. |
The corallite ifree walls are usually StrongLy convex
. and in monoserial ranks a mbré strengiy convex free wall
may occur a}ternatelf_in adjadent derallites and imparr‘an
,offset_appearance-to the corallites. The\inner_enrfaceofl
‘tne cdrallite wall is wrinkled into iengitudinel,ridées iﬁ

most corallites. | 3 ' >

°

“« . The  lacuna patterns,ere'veried, from-labyrinthine to

[}
g
H

: - ' : . oyl

cireuler.' The ranks are often incomplete.

The tabulae are usualiv fiar or‘mey-be“51ighrly erched
or depressed. There areQB 10 per Smm |
'.Remarksﬁ Manipora magna and M. trapezo;dalis show the basic
growth form of M. amlcarum and apgarently differ only in
51ze and cross sect10na1 shape . of the corallitee. fhese .

dlfferences are not.con51dered suffieient to merit species
status. |

Manipora am:barum n.subsp.A

Occurrence: G.S.C. locallty 89511.‘ B ' , ) -




o o1ga-
']Horizon'and-age:'530-1'000ft.”clsl-aodm.);bélowfthe‘iop'of;. 3
the Allen Bay Formatlon. Upper Ordov1c1an.

Type spec1mens, 529/3,_329/9, B29/12,,B29/16, B29/5

‘Dlagn051s: quaLlltes commonly dccur in favositid-like -

' clueters. | ; S |
.beSCriptidn: The-cerdlia are incompiere and'thediargest :
'spec1men is 150mm' long. They occur in dolomite and are

: onorly preserved., The radlating growth pattern sugges s
~that the coralla were, hem1spherlca1

The corallltes commonly occur 'in fav051t1d—llke c ustm-m

~ers, more than is usual for M. am;carum.i Monoserlal and

multlserlal ranks are also present. " The corall1tes are

'commonly‘pentagonal or hexagonal, equ1d1men51onal and 2,0mm.

51n diameter. The inner surfaces of thelwalls ere,wrlnkled

into lonqltudlnal rldges | o

The ranks are mostly 1ncomp1ete and therefore the
1acunae are very irregular in shebe and often open ended.
The tabulae are flat and there are 8-10 per Smm.

| Hanlpora f;eldenl (Etherldge)
| Pl. 25, fig. 4 -
iB?Q,-Halysztes catenularia var. Fieldeni ETHERIDGE, p. 582
pl.28, fig. l 7

?1899 Halysites catenularla vér, grac;lls (Hall) (Eartim_)
" LaMBE, pp.69, 74, P1.3, f£ig.7.. |

1915'.Halysites:catenulerie_freldeni_(Etheridge).‘BASSLER,

p.586.

3
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.(non) 1925.HalgsiteS'caténularié'fféldeni (Ethéfidge}._HUME)I
p.38, P1.8, fig.3. - & | |
: 1928. Halysites fieldehi(Ethéridge).LTﬁOEDSSON,fp.lBZ,.P1.41,: 

PL.42, P1.43, flgs la,b.

1937, Halys;tes 1rregu1arzs TEICHERT, p. 132 Pl 7 flgs 4,
' 5: P}.B, fig.3. | .

1944 Halyéiﬁes graciiis (ﬂall);,(garfim.), LEI&H, Pl.43,
o figs;l,Q; | _ | .
1947 Halysités_spp.-igartim,); MILLER andlYOUNGQUIST,.p.S,

P1.1, fig.3. - | ! .
. '1955 HalySites fieldeni(Etheridge). BUEHLER p.43.
.1955 'Ha1951tes 1rregularls Telchert BUEHLFR, p. 64
1961 Manipora fieldeni (Etheridge). FLOWER p.44.
1963 hHanipora fieldeni (Etheridge). NELSON, p.Gl, Pl.14,
' figs.14,15. | o |

1963 ‘Manipora'ir;eguiaris (Teichert). NELSON, p.60, P1.14,

flgs 12,13,

O"currence- G. S C. localltles 89513 and 89519.

-

Horlzonrand ~age: Localltv 89519: 907-1317ft.‘(277-400m.)

«- above the base,of the Lang River Formatlon and in the top

200ft. (Glm;) of the formatlon at locality’ 89513, Upper

Ordov1c1an .
Plesiotypes: X204/2, X204/6, X204/9, X149, X152, 216/1,
21672, 216/8, X146, X159, X203. |

Déescription: The coralla have a dépressed-hemiépherical form -

.and the largest is_240mm.'in diameter and 100m. high.

.
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- The . corallites are mostly subquadrate or polygonal butd

some are///ilptlcal. “The corallxte dlmen51ons are as'
follows (100 measurements) .9

Long dlameter(mm.} . Short dlameter(mm ) Av.;ﬁatio
Max; Min. Av. | Max. Mln. . Av.  (long/short)

os 0.9 .- 13:'

1.6  0.75 1.2
The strongly appresged ends of the corallltes are one-thlrd
to- oneﬂhalf of th -short diameter. The coralllte 51zes
differ betwee coralla but are less varlable w1th1n a.

_ corallum Specimen x204/9 contalnS'a few c1rcular or qnad-
rate corallltes wh%ch are 2. Omm 1n dlameter. These cora-
‘llltes may be comparable to the megacoralllteS*of the two
new spec1es of Catenlpora -or they may be deformed.

. The ranks are usually monoserlal but some are blserlal
'and corallite clusters may be present The ranks generally
'contaln between 1 and 5 corallltes, and rarely more than 8.
‘ The lacunae are small, c1rcular, polygonal or elongate and
they rarely exceed 15mm. in diameter. ‘Most of the lacunae_
are only 2-3mm. in diameter. Meandrine lacunae occur where:

the ranks are incomplete, but this condition is_not persist-
. N, rd ' -

DS

-

‘ent.

The tabulae are generally flat but may be arched or
depressed. There are 10-15 per Smm. | A X .
Remarks: Buehler (1955) con51dered Etheridge's (1878) -

original description inadequate and Flower (1961) also

suggested that the type materiai'should be restudied. By
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r'present standards the or1g1na1 descrlptlon is 1nsuff1c1ent
but 1t is felt there is - enough 1nformat10n from the des-
‘cription and 111ustratlon to recognlse the dlstlnctlve :
polygonal lacuna pattern. The . Spec1mens Wthh Troedsson

Q-

(1928) descrlbed as H. f1e1den1 from a 31m11ar Upper Ordo-

vician horlzon w1th1n the Arctlc reglon are, apoarently
conspec1f;c with Etherldge s (1878) type specimen and
possibly Troedsson's work should be;the hasié for future
recognition of this species; - ‘ - -l_ ,‘ e

%

Teichert (1937)'described H. irregularis from Silurian

strata when in fact it was assoc1ated w1th a typlcal 'arctic’

‘Ordov1c1an_fauna. Buehler (1955) rea551gned ‘this speCLes

H

to Catenipora and Nelson (1963) placed it in the genus |
Hanipora.l Both Telchert s (op. cit.) and Nelson 5 (_p_ cit. )
descrlptlons and 1llustrat10ns compare very closely to M.
fieldeni and consequently the two speC1es are con51dered to

be conspec1f;p.

”

Pl. 30, figs. 1,2; pl, 31,.figs; 1-3
Occﬁrrenceﬁ G.S:.C. locality 89509.

Allen Bay Formation. Uppet Ordoviciah.'
Syntypes- CBl/ll CB1/13 to CBl/lS.
DlaQHOSlS' Small polygonal corallltes, 1. 0 1.25mm. in dia=

meter, arranged in mult;serlal ranks and cerlold coralli?é

. : a . . . o
clusters. The cerioid corallite clusters may be 1soiayed.

1

el b

Horizonjand age: 320-350ft. (37—106m.5 above the base of the

¥

(B
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';-Descrlptlon- All of the spec1mens are fragments of large - '?Z
coralla. ‘The largest speolmen is 120mm. long, lOOmm
w1de a?d 60mm. high. |

The corallltes are small polygonal and 1. 0 1. 25mm -ih
diameter Although exten51vely dolomltlsed the coralllte
walls appear to be s;ngle layered Nelther septal spines
nor wall,crenulatlons are v151b1e.

The corallite ranks are monoserial or'multiser;al and
there are.also'eefioid corallite;olusters. The four specx-
mens show dlfferent hablts between extremes of a domlnantly

’

monosérial hapit. and a mult;serral and C&IlOld habat.
Consequently the lacuna _patterns differ Qith different
types of rank‘in the indi#idual and range from czrcular

and elongate to meandrlne and 1rregu1ar. In the cerlold :
end member the coralllte-elusters teqd.to be;isoiated and .
contain from 2 to 50 cora}lites. Occaeionaiiy the cerioid
clusters are interconnectEd bf short ranks.

The tabulae are’ generally flat but may - be gently arched. -
There are 6 or 7 per Smm. '

The corallltes 1ncrease by perrpheral buddlng and inter-
mural increase aﬂd the two varlatlons of- these methods.-
Also spe01men CBl/lS apparently has a “type of quadrlpartlte
division 1n at ‘least one coralllte.

Remarks. The continuous xange of vagﬁatlons 1n the growth

hablt of these corals suggests that thezJpelong to one

species. The growth habit is typ1ca1 of the genus Hanipora
A !
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but dolomitisation has éaStrOYad details of the wall struﬁf;-
ure and there remains.some doubt as to their generic identi-

fication. - T

Phylum MOLLUSCA - |
Class CEPHALOPODA Cuvier 1797
Subclass. NAUTItOIDﬁA‘AanSiz 1847
A large proportlon of the Lower and Upper Ordov101an A
fossil assemblages con51sts of naut1101ds._ They are also\“
present 1n-the Sllurlan-assemblages. Preservatiohois Vefp_-
var;able and manp apec1mens are not- sultable for: spec1f1c
1dent1f1catlon. In many cases only the 31phunc1e is pre-
served and although thlS structure is 1mportant in the i -
cla551f1catlon and ldentlflcatlon of naut1101ds, espe01a11y
the Actlnocerlda, it is con51dered good practlce to use the
51phunc1e only if 1t is of unlque form and dlmen51ons.' -
Many prevmous SpelelC 1dent1f1catlons relé qreatly upon’ o
the slphuncle,'and in some. cases spe01es have bgan 1dent1+.
fied from siphdncuiaf:rémains alone. Thero are feﬁ, if any;
studies on the varlatlon within SDECLES'Of Ordovician and
Sllurlan nautllolds and- consequently many past descrlptlons
should be used with discretion. Where poaalble the naut1~i
loids are 1dent1f1ed to spec1es.level but most are éither

given numeric identifications or compared tq, previously

described species. -




Famlly ARMENOCERATIDAF Troedsson 1926 nv_.l‘
Genus Armenoceras Foerste 1924
Tépe Spe01es Actinoceras heartsi Parks 1913
Medium to large orthoconlc phragmocones. Slphuncle
Ay

excentric, large. Septal necks short, wide brlms, often. v

-fecumbent} adnation a:eas broad. Well developed canal

Ve ,

‘system.

<

- Most of the nautiloids from the Upper. Ordovician

‘lassemblage belong to thls genus. .In thel-majority of épeci-

mens only the 51phuncle Qagfpgeserved whioﬁ~made speciflc

‘ identificetions unCeftein: ihe oollecnlon ofgarmenoceretids'

has been divided into eight nunbered sPecies and several ‘.__“

identified specimens of whioh.only‘the former are described.

| Armenocere§ sp.l ” o ._. l- T
| Pl. 33, 'figs. 1,2

Occurfence: G. S c localltles 89513 and 89519.

lHorizon-and age: Locallty 89519: 907—1317ft. (277-400m. )

~ above the base‘of the Lang R1¥S£,E9Imatl°n and in the top

Zbdft; (61m.) of thé jormatlon at locallty 89513.“Upper

SrdoniC1an. | : |

Type spﬁCLmens 216/65, 216/74 X204/32

Jdescription: The spec1mens are 1ncomplete smphuncles some

with portlons of the phragchone.attached. Spec1men Zl&(

is 150mm. long, peclﬁen 316)74 80mm. long and 5peqimen;w

X204/32 -9 5mm. long.l;‘-v

The 31phuncle is as close as lmm. to the venter. The-

-“lilii
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.shell wall is 0 75mm 1ck and the phragmccone dlameter

is estimated.to be 60 70mm The. gradually expandlng

smphuncle"has the follow1ng dimen51ons-n r . __//””“t B
Expanded ‘seqnent dlameter o 40mm > |
Septal foramen dlameter o 27-30mm. ‘
. . ~ : o
 Segment lefigth " 8~12mm.

Rate 6£§segment diameter expansion lmm. every llmm. to lmm.

every 17mm. of'length‘

Central canal dlameter o '+ 2-4mm,

Radial canals are strongly curved and orlglnate l 5

to 2 segments anterlor to the1r termlnatlon The radlal
| canals slope aplcally from the central Canal and turn

,shargly\at the expanded port;on_of the segments.

‘Epieeptal and mural deposits are present. Septal

.. necks are‘recumbent.butrappeag'pseudoloxochoanitic. oo

e
b’ o

Remarks: Tﬁe.camera;'depoéitsCaﬁdﬂEQEtdoIOXOchoanitic

_septal necks makeithese SPecimens unique  to the collection.

No previous desériptiqns are comparable.
.xArnenoceras sp.2
Occurrence: G.S.C. localities 89513, 89514 and 89518.

Horlzon and age: Locallty.89518. 2 700-2,900£t. (823 884m )

q;bove the base of the Lang River Formation and in the top :

200fr. of the formation at 1oca11ties 89513 and 89514,
JFTTo , .

Upper Ordov1c1an. _ _ '

Type spe01mens. X148, X149, X75, x204/25 Y5/9.

Description: The spe01mens are 1ncomp1ete 51phuncles with




!

- attached septa.. Speciﬁen-XSZQ.iscthe'longest_and lstBGFﬁm.-;
1ong. ' | e ‘ -

The phragmo"one is estlmated to have been 45 50mm . in |
-ldlameter and apparently had an extremely low rate of expan—
510n. The 51phuncle is close to the venter and malntalns
a constant dlameter in each: specrmen, although the actual
dlnen51ons vary w1th the 1nd1v1dual. The expanﬂed segment
dlameter ranges from l8mm.. in the smallest to as large as
26mm, w1th corresPOndlng septal foramen dlameters of 15mm.
.:to 20mm ‘The - segments vary 1n 1ength from 3 to é6mm.

| The ‘diameter of the central canal also varies w1th the
1nd1v1dual but attalns a maximum of 4mm Radlal canals|‘
‘forlglnate in- the same segment as their termlnatlon and they |
are very gently cugved._ -

The septa are moderately curved with-an approxlmate

”curvature of-l 5 segments. Septal necks appear blunt—
-~ ended but they are probably recumbent?m Adnatlon areas are
greatest on the adoral surface. The. camerae are- Gmm long.
_ Remarks: Armenoceras veSperale Flower ! (1961), although :
smaller, shows some’ SlmllarltlesTﬁ\AIMEnoceraS iowense

A

Foerste (1935) also has similar dlmens;_gs but the avallable

——— 2

) '*‘_**—-L_
descrlptlon of thlS specres is not suff1c1ent for comparrson.

.
; : S .-hf%enoceras sp. 3,

- : . Pl. 33, fug. 3 ' - ' -

Occurrence. G. S C. localities 89513 and 89519,

7 Horlzon and age: Locallty 89519: 907-1317ft. (277 400m -}
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ZDOft. (Glm N of thé formatlon at 1oca11ty 89513 1Upper,

Ordov1c1an.

'_‘Type spec1mens- x204/31, 216/63 216266, 516/61, X180/2,

Description: The specimens are incomplete siphuncles, the

-longest'of'whiéh reaches 151mm. ‘Septa are attached to .some

of the siphuncles.

- The siphuncle malntalns a constant %xpanded segment

g l

diameter of 45-50mm. and. a septal foramen diameter of 26-.

30mm. The segments'are 10—12mm..long.f The p051t10n of the.
51phuncle w1th1n the phragmorone is unknown

The central canal is 1-3mm. 1n,d1ameter. WRadral canals .
oriéinate at the septal foramen orfslightly adorally‘from
the foramen. They slope obllquely aplcally, turn towards
the perlspatlum and become elther straight or gently curved

‘The septa are apparentlv strongly curved. Septal necks
may be turned aplcally very sllghtly at thelr tlps 1mpart-
ing a pseudoloxochoanltlc appearance,
Remarks The septal necks are 51m11ar to those of Armen-
oceras sp.l but the latter. also has cameral dep051ts whlch
are apparently absent in Armenoceras sp 3.

Armenoceras Sp. 4

Occurrence: G.S.C. localltles 89514 and 89519 .
Horlzon ‘and age Locality 89519: 907—1317ft. (277 ~400m. )

above the base of the Lang Rlver Formatlon and in the top

200£t. (61m.) of thé formation at locality 89514. Upper |

[
! . ~
- ) .
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"Ordov1cian.
.Type spe01mens- XSZ 216/75.,
Descrlptlon- The spec1mens are 1ncomp1ete 51phunc1es, some
_w1th attached septa. Spec1men X82 1s.12}mm. long and spec-
imen 216/75 210mm. long. R |

The siphuncle is clfculaf or_sligﬁtly depreSsed and
the diameter expandsflmm. every 12mm. of lepgth. ‘The
siphuncleldimehsions,are as'fcllowssf‘ . |

| 'Specimens

XB% z216/75

adors; expanded segmentediameter(mm.) 35 34
apicaifexpanded segment diameter(mm.) 25 ) 34
_adoral'séptel‘foramen_diameter(ﬁm.) _ 2 24
- apical septal foramen diameterfpm.) 17 17
adoral segment‘length(mm.)’ . ‘ _. 12~ 12
apical segment length(mm ) _ | 8 8
central canal dlameter(mm ) . ._ : 1-2 ' 1-2

The radlal canals are gﬁntly curved.
- The _septa are strongly curved on the'ventral side.
Septal necks appear blunt—ended but they are probably recum-
bent. The édnatlon areas are equal in speCLmen 216/75 but
greater on the adoral surface in spec1men-X82.
Remarks: Miller;snd YOungquisp (1947) illustrated‘an un-
identified-Assenoceras species (op. gig;} Pl:f4' figs. 1,2;
Pl. 5§, fic. 3) wﬁich-is'sim%larto'the abovelspecies.i |

4 "’.'-x- ..
R B
N ,
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irmenoceras S§ 5
Pl. 33, £ig.-7 S
iOccurrence. G.S. c. locallty 89519. h’///

.Hcrlzon,and-age:;907f1317ft. (277-400m.} above the base of

Al

the Lahg River Fermetion.- Upper 0rdoy1c1an.
Type spe01men 216/604‘ .
‘Description: The spe01men is an 1ncomp1ete, partlally 5111—
leled siphuncle, 165mm 1ong. '

The 51phuncle is depressed in shape and is probably

ventral in p051tlon. The siphuncle dlmen51ons are as

- -

. follows:

adoral expanded segment diameter - Gbmn.

 a§ica1'expanded segment diameter - 55mm.

adoral septal foramen diameter 4.0mmi.

apical septal foramen diametef 36mm.

adoral.segmenc length E 15mm.

aplcal segment length - 1l4mm.

rate of segment expan51on o o . 1mm. everﬁ”zomm. of A

-length.

'The central canal is small compared to the sizé of
the-siphuncle end is only Bmm.'in diameter. Redialjcanals
are curved and-they Originatelin'the centfel‘nart cf'the'
segment adoral to thelr termlnatlon. » ) )

The septa are apparently strongly curved ‘ Septal necks
appear blunt-ended but they are probably recumbent The

-'adnatlon area is greatest on the adoral surface of the

- ’  - ' ."'." 1‘!'.iii




septal neck. .

“Remarks: The large dlmen510ns are 51m11ar 'to those of arm- ’,e

enoceras saxosum Foerste (1929) but there is not a 1arge
expandlng central canal and the 51phunc1e is depressed

The.spec1men may be the aplcal.portlon of a 1ong 51phuncle‘

~ and would not necessarily have a large central canal.

j
. !

Armenoceras sp:G f
Pl. 33, fig. 4. f/
. : - . . . . ) ) ) ' \u‘f/".
Occurrence: G.S.C. locality ‘89519.

Horizon and age: 907-13l7ft._(277—400m;)mabove the base of
the Lang River FOrmatien; ‘Upper Ordovician.

Type. specimen: Z16/64.

Description: The specimen is an incomplete, partially

silicified siphuncle, 62mm. long. ]

The siphuncle is circular in transverse outline and

has therfoiiowing dimensions:

expanded‘seghent diameter - 45mm.
'septeiﬂforamen diameter - -~ 27mm.
segmeﬁt'length N 12mm.
central canal d%aﬁeter. : o 4mm.

The radial;caﬁals'are straight or slightly curved,
originating and terhihating in the same segment.

The septa appear to be moderately to strongly curved.

The septal necks are recumbent. The adnation ‘area is

greatest on the adoral surface of the septalfnébk."Episeptal
deposits are present.,‘

4
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Armenoceras Sp.7

. PL. 33, fig. 5

: Occ;rrence: G.S:é;'localityf89513;

fﬂprizon and age: Top 200ft. (Glﬁ.).of_the Lang River Form-
.'étioﬁ. Upper Ordovician. | |

Type séeciﬁens: X204/36, X204/39.

Description: The spéEiﬁénélare incomplete sibhuncles'withl
parts of tHe sebta:aptached. Specimen X204/36 is 150mm.
.loné and specimen X204/39 llOmm..lonéTJ{ '\ |

.. The siphuncie is‘qiicular or dépréssed and‘pfpbably-
‘ventral in poSition. Specimeh X204/3$.has thelfollowing

siphuncle dimensions:

adoral expanded segment diameter o 4Smm.
apical eXpandéd.segmenﬁ_diameter : 40mm.
adofaf\sEptal.foramen diameter 38mm.
apical éeptal‘foramen‘diameter ' | 35mﬁ.
adorai segment length - i 12mm
. apical segment lengfh | 'Smm . | ‘_ : ¢

The éentra} canal has a slightly depressed transverse
outline'expanding'frbm 13mm._td 15mm. but in the foﬁr adoral
segments the diaméter'decreases to 9mm. The radial canals
are straight or gently curved.

The<siphunCle §egments 6fls§¢ciﬁen X204/36 slope very
 gently addrally.  ‘ | - |
| The septal necks appear blunt-ended but are probably

" recumbent. 'Adnation areas are greatest on the adoral surface.




. _h" Wuaﬁ@mﬁama?qxv'_ | | .
"'-:_ . _'fl.t3§, £ig., 7
;éccurrence: G.S.C. locdlity\BQdiB, - .
Hotizon and.age; Top 200ft..(61m.)_of“the Lang River Form-
ation. Upper Ordovician. ” B
Type opecimen::xzzl.

Reharks Althoogh the siohuncle dimensions are simiiar to
those of Armenoceras Sp. 7 the radial canals are more strongly
.'iurved and the ado:al adnat10n areas more pronounced.
}'_.~ | ‘._‘ 7 ArmenoCeras.sp.B
&ccurrence G.Ss. C locallty 88513,
-Horlzon and age: Top 200£t. (61m.) of the Lang Rlver Form-
ation. Upper 0rdov1c1an.
Typelspec1men X156.
Descrlptlon The speC1men is an 1ncomplete 51phuncle 33mm.
long with attached portlons of the septa.

The phragmocone dlameter is estlmated to be 40-50mm.

The ventrally 9051t10ned 51phuncle has the follow1nq

~

dimensions:.

expanded segment diameter ‘ lS-iBmm.
septal Foremen diameter | _ | - 12mm.
segment—length o " .. 6mm,

The central canal diameter rapidly expands from 3 to
7mm. in the length of the specimen. The radial canals are
stralght or very gently curved. .....

The septa are. moderately curved The septal necks

appear blunt—ended but are probably recumhent.
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Famrly ONCOCERATIDAE Hyatt 1884 -
Genus Oonoceras Hyatt 18&4 |

Type-Spe01es Cyrtoceras acinaces Barrande 1866

Gradually expandlng, slender,'compressed cyrtocone of

“slight_curvature.. Laterel lobes. Short camarae.and body

,"chamber. Hyponomlc sinus on aperture. Ventral siphuncle,

cyrtochoanltlc.
Oonoceras ?n;ep.l
i Pl. 34, fiés la,b
Occﬁrrence: G.S5.C. 1oca11ty 89519.

Horizon and age:_907 1317£t. (277- 400m.) above the base of

‘the Lang River Fermation.. Upper Ordovician.

-Holotype 216/70'

“

DlagnOSlS‘ Small cyrtoconlc phragmocone GDmm long. Slight
expansion of the-phragmocene.. |

Description: The cyrtoconic phrangCone hae.a mid—laterai
length of GOmm‘ and exﬁands adorally Oniv very slightiy.

The radlus .of dorsal curvature is 70mm. and that of the

_venter lOOmm The ap1ca1 transverse outllne is oval w1th

a dorso—ventral diameter of 23mm and a transverse dlameter
of 1l4mm.

The camerae are short with .a mid-lateral length of 4mm.

. The sytures have ehallowelateral lobes and short, sharp

ventral saddles. _ S | o >

' The siphuncle is lmm. from the venter and has an-
r : . ] .

expanded segment-diameter of 3mm.
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.Remarks:.Thig-gbssible.néw_ébecies i§ Sma11er_£hah'previdusiy'
déséribed OrdoviCian.spéciesﬂn 00nocéra§ ngminéenseMil}er';
ahd Carrier {194éi‘hés a‘simila:‘generaé shépé buﬁ-is much
larger. ’ | |
§ubciass ENDdCERATQIDEA Teichert-1933
Family ENDOCERATIDAE Hyatt- 1883
' Genus Cyclendoceras Grabau and Shimer 1910
Type species Endoceras annulatum Hall 1847
- Annulated ortho;eraconlc conch. Annulatlons weil_
defined, subfedtangui - to rounded, transverse -or oblique
to the conch axis. 'Izchert- (in Moore '1.9-64, 5.173) re-
cléssifiea this'génus as fndoceras. The anndlated‘conch*
ﬂ‘is distinctive ana it‘maf be WOr£hwhi1e retaining the
generic name. Most‘deéc;iptiohs of these tgpes of nauti-
loid use the name-Cyc;eﬁdoceras and for the sake of clarity
and comparison this name is used in this report.
| Cyclendoceras ?n. sp 1 |
Pl. 34 flg 5
Occurrence: é S.C. 89519.
Horizon . and age. 907-1317£t. (277-400m.) above the base of
the Lang River Formation. Upper 0rdov1é;an.
Holotype: 216/73.
DiagnoSis- Annulated orthdcone.. Anhulations 15mm;°apart

lateral amplltude of 2mm. or less and oblique to the phrag- .

'mocone axis. DlStlnCt rounded lateral saddles.__;
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_Descrlpﬁlon The holotype con51sts of an 1nternal mold
N E' N .
‘125mm.' The 1ncomp1ete phragmocone is stralght, very grad-

_ually expahdlng and annulated.b The venter is- sllghtly

flatter than the dorsum at the ap1cal end. The phragmo-

.'. |
]
!

cone has the foliowxng dlmen51ons. e . | ]»

adore}ti;so—ventral diameter : : 24m%,
_apicai{ddisfventfel_diametef' - 26mm. .
aﬁoralliate?al diemeter_ o j"‘ ~ 46mm.

‘apicla lateral diameter - o 36mm.

rate of 1ateraljexpaﬁsion . | lmm.,every.l2.5mﬁ.

of length. .
The anhﬁlations ére lSmh; apart, are more.proncuhced
on the lateral surfaces of ‘the phragmocone and have an
amplltude of 2mm. or less. They are very sllghtly oblique
to ‘the length of the phragmoeone and slope apically fram
the right to‘the left side. There are.2.5-to.3-camerae pe:
annhlation. The camerae are 4- Smm.‘long. o
.fhe sufures have very shallow dorsal lobes and short
erunded Sadﬂles on the left side. The ventral sutures are .,
also lobed but are shallower tHan _those .of the dorsum
The' siphuncle is not presefved.
.Remarksé This species is'distingulghed from ether Arctic' -
specieSf(eee Feefste 1929, Teichertﬁig37,'ﬂiller et gih 1954)
bv the larger camerae and.the prominent right lateral
. } .

s

saddles.
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o t Comments onieome'of'the Undescribed Fossils

CryptOPhragmus antiqdetus Raymond (1914)‘(teb1e 4): The
solltary spec1men has the ‘outer sheaths preserved but due
to recrystalllsaﬁlon the microstructure. (if anv) could not

be observed,‘

c;atn;oﬁietyon sp.3 (table '6{: Tﬂis species is similar_to‘
Clathroaictyon‘miniapse_?etryk‘(1967) ﬁescribedbfrom the
Middle Silurian.bf Beffih Island. Clethrodictyon‘niniapse
has straignter‘leminae ana\mamelons: tbe latteﬁ are apéarent~

ly absent in the species from Somerset Island.

lStreptelesna spp. (tables 4 and 5.5: Ineuffieient_specimens,
end‘poor preeervation, and the confused neture of the eaflier
-taxOnomy (Cox 1937, Nelson 1963) prevented a major rev1510p
- of this genus and’ 1ts spec1es. Seven forms have been dis~
tlngulshed in the collectlon and these have been g;ven.
numerlcal designations. The seven fotms were 1dent1f1ed on
the basis of size, number'of septa and the structure of the
columelia.. fhere may be sevetal speeies represented by
‘these seven. forms but until a more comprehensive collectlon
is available and the taxonomy has been clarlfled they can-~'
not be glven species status. ‘ |

| ‘,The'solitary coral designated ?Streptelasma forﬁ ?'(Pl.
22, fig. 7) is unigque in that itnhas the only patellate

corallum in the collection and the specimen:may belong to -
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‘another genus.',NO»pther.eomgérable Oordovician genus could

be found.

.;eboeorailium t?ilobatuﬁlﬁelson (table.é):.ﬁeison {1963)
pointed out that the original specimens. of L..frilobatum
(s.s.) were small and did not have a complex columella
whereas the specimens Nelson(1963) descrlbed from Hudson
Bay were large and had a well developed eolumella in the
letef'growth'géages. -Neleon (gg;_gig.l gave his specimeﬁe
a yariety name, L. trilobatum var. major. The Somerset
Islendrspec1mens correspond.to thlS varlety but until
further work on varlatlon and ontogeny 1n thlS spec1es is
forthcomlng it 1s‘p:eferred to suppress the varlety name,
It ie.likelf that the smallerﬁspeCimens are yoﬁnger'fﬁkms

of the larger. =~ ) K . ‘

févosites eﬁf; (table 4 and 6.): The poor preservat&on of
the spec1mens, an inadequate collection and a lack of inform-
atlon-concern;pg growthnvarrﬁtlon ‘within the spe01es of
Favosites hindered ébeeif;c 1dent;f1cat10n. .Thefspe01meﬁe
ere-plecéd,in five mOrphoiogical groﬁps based oﬁ corallite

) <"§ize eed the fenge of coraIlite:&imeﬁSieps within a .coral-
lum. These forms are not illustrated. The charaeteristics
of each form are as follows-

'Form 1: large corallites 4-5mm. in diameter,

Form 23 uniform corallite diameters, L.S-Z.Omm.,



.;Form 3; w1de range of corallite: dlameters, 0.5- 4mm., -

;Form‘4: unlform coralllte dlameters w;thln a corallum,

generally 2-3mm., but»zn different-coralla d;ameteré

range from 1-3.5mm. ,

Form;Sg:corallite diameters 0.5~1.5mm., ‘but most érg 1.0mm.

'Armenocerag aﬁstrﬁle Flower (1957) and a. arcticum Troedsson
(1926) (table 4) : These two égecies have-similar morpholégy‘

. and may be conspecific.

i

Family Proteoceratldae, Genus uﬁ/;own (table 6): Two speéies

“.

of thlS unknown genus were 1dent1f1ed from a*total of 51xteen

1speCLmens of which flfteen belong to one species. Although
there are.some 51m11ar1t1es to EphlpplQrthOCeraS the Somer—
set Island spe01mens1have a more compressed phraamouéne and
"a ventrally pos;tloned_SLPhunclg._ ‘

Y

Geisonoceras sp. (table 4): This genus is an uncommod campon-

ent of £he 'arctic' Ordovician fauna but 1t_2§§fpgqn reported

_from the Shamattawa leestone of southwest*Fuason Bay

[

;(Foerste 1928) and the Maquoketa Shalekof_Iowa (Fpegste 1935).

a'/ - .

Calymene meeki Fderste(lle) (Pl. ; figf/i taﬁ/;4 ) :

Troedssdn's (1928) variety of”this 5pec1es, F;?meek; var. .
tenuisulcaia, differs from the'holotype only'in'size and

-

~ other minor ‘details and it is brobable that the variety’ name "

o
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iesunneceseary; Calymene croneisi Roy (1941) alsq appears
ot T -

“to differ only in mlnor detaxls and 15 con51dered to. be con--
spec1f1c;- o i._   ! ~r?i _ : ‘_ ,
Receptaculites ' sp. ftable 4) The arctlc' Ordov1c1an Species -
of Receptaculltes have been dlscnssed exten51vely by Troedsson
(1928 PP. 140- 145), xelchert (1937, p 49) and Roy (1941 PP )
-59"56)ﬂ- Three species have been reported from the” arctlc
';ordovician, namely, . arctlcus Etherldge, R: ccczdentalis‘
Salter and R. oweni Hall. Both Roy (oc.‘c;t ) and Troedsson"
.}gﬁ. c1t ) concluded that all three are conspec1f1c and that .
R. arcticus has precedence. Telchert {92. EiE-) hcwever,ie‘
'reserved judgementlae to the eincnymity of R. afcticue'and:~
Ri occidentalis. lThedeﬁerset Island’specimengnare'1eft_'_' !

- ‘unidentified until-the confusion is resolved.
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Stratlgraphx_ o 3 L

A

The early Paleozolc strata of Prlnce of Wales and

Somerset Islands are lelded 1nto two formatlons, the

1ower, newly named Lang Rlver Formatlon and the upper'
Allen Bay Formation. The new formatlon derives its name
. from the Lang R;ver area, . Somerset Island -where an
almost contlnuous sectlon of the formatlon is exposed..:-
The Lang Rlver Formatlon rests unconformably upon
IPrecambrlan metamorphlc and sedlmentary rocks on Somerset

Island bu% at the two - sectlons visited on Prince of Waies

. Island. the formatlon 1s faulted agalnst Precambrlan rocks.

- .. A varled sequence of dolostone rock types is chatacterlstlc

of thls formatlonand in the lower part of the succe551on,

sandstone and other detrltal material are also present. On

'Prlnce of. Wales Island sandstone-dolostone cyclothens are
present in the Lang River Formatlon of locallty A and strom—
fatolltlc dolostone-f1551le dolostene cyclothems are present
at locallty B. Upper Ordovician f055111ferous calcareous
'dolostOne ‘and dOleltlc limestone beds are present in the

~Lang River Formatlon.on Somerset Island. o B

. The conformably overlylng Allen Bay Formatlon ls

v

aimost entirely dolomitlc,and in the fleld 1s‘superf1c1a11y

.

more unlform in appearance and more res;stant ‘to weatherlng
‘s

than the Lang River Formatlon. In detail, a varlety of rock

types are present and espec1a11y common are lamlnated,
. . o' - .

a
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'stromatolltlc and structureless dolostone.‘ Overlylng the i, -

Allen Bay Formatlon is the rece581Vely weathering, thlnly

1

belded dolostone and 11mestone of the Lnformally named Young
Bav Eormatlcn (S R. Wllllams, personal communlcatlon 1972)
- The Lang River and Allen Bay Formatlons contaln fewx
foq511 horlzons and accurate datlng of the formatlons was

. hot always p0551ble. The two sectlons of the Lang Rrver

T
Formatlon studled on Prlnce of Wales Island contalned no f055115

: “but the sectlcns on Somerset Island contalned two faunal ’
,assemblages. LA Lower Ordov1c1an assemblage is present at L
Creswell Bay and an Upper Ordov1c1an.fauna is present at all
three w1dely separated 1oca11t1es on Somerset -Island.
thhologlcally equlvalent strata on the Boothia. Penlnsula

(to the south of Somerset Island ) ccntaln Middle Cambrian
- fossids (Blackadar and Chrlstle 1963, p.9). These fosslls
:possibly indicateithat part of the Lang River Formationfmay-

be at least as, old as Mlddle Cambrlan. i - '-‘ - . ,

'3. Lower .and Middle Sllurlan f0551ls are present ln the

‘Allen Bay Formatlon and on Prince of Wales Island an’ Upper
.Oriov1c1an fauna is present in the lower part ‘of the form—

atlon. The latter. fauna 1s comparable to” the Upper Ordo—

vic 1an ‘fauna in the Lang Rlver Formation on Somerset Island

and ccnsequently the,boundary between the Lang Rlver and -f;?/;f-

LI

Allen Bay Formations may be dlachronous across the tworlslands.:

. The Lang Rlver Formatlon represents a consmderable_

-~

tlme period. whlch on other islands 'in the Arctlc Lowlands is

: represented by several formatlons. 'The‘Allen Bay Formation

€

‘is correlated w1th the type section on Cornwallls Island

| ' | | ‘




bh(ThorsteinSSQn'1967):and‘is_alsc_present-on'several'other :
Arctic dslands. |

- Depositional Environments

Planar— and cross—lamlnated dolostone, lntraformatlonal
- breccra and conglomerate, pelletal dolostone, OOlltlc dolo-
stone {?oncolitic), stromatolltlc dolostone, blogenlc dolo-
'stone, blomlcrlte and graln mosaic dolostone were the princrpal
roclk types 1dent1f1ed in the two formatlons. These rock

typms represent dep051t51rang1ng from the supratldaltto the
subtldal zones, and are ‘dominantly 1ntert1dal sedlments.

- For much of +theé time represented by the two. formatlons,

sedlmentatLOn appears to have been on a tidal flat complex.

A widespread marlne subtldal phase containing an. abundant

- =

and dlverse biota developed in Upper Ordov1c1an tlmes., No

‘othnr reglonally exten51ve marine dep051ts were recognlsed R
at other ‘stratigraphic 1evels although fossrllferous subtldal
dep051ts are present 1oca11y 1n the formatlons.

| The primary cause of cyclical sedimentation on the
western margin of the Boothia Arch may have been basin’
.,sub51dence., However, local fartors, such as the supply of
-terrlgenous materlal and local submarine topography (e g.

'the presence -of barrlers and/or lagoons) , may account’ for

the two dafferent types. of cyclothems.

: ~ "
Paleontologz

The Lang River and Allen Bay Formations are generally

unf055111ferous but there is a rich and diverse Upper Orxdo-

f

~vician- fauna on Somerset Island and a 51m11ar, but less

o -




. 'Jebundent} fauna on'b:ihee of-We}esIIsiand. Theepﬁpef prd—
'oviciqn7feuna-consisteéuof abundanﬁ'cefals,'stfomateporoids -
| ehd nautilbids.faSpecies of-Armenoeeras-arqythe doriinant
nautiloids{ Paleophyllum and Cateﬁiéora ere'the aominent.7l
corals and Aﬁlacera_is the dominant étromatoporoid. o _ A
| The halyeitid corals were studied inideteil with the
recognition of new merphologic‘and taxonbmic“data. A feview
of the‘Ordoﬁician Helysit@dae iﬁéicaﬁea-that'twq genega are
.valid membere of‘this family, namelY‘CatenipoyaAand Manipora. -
A thirdfcdmﬁonly ﬁsed geﬁns, Qgepor&} is considered to-eé' -
Aa synon?m”of Cgtenipora‘ana shoﬁld'be suppressed. A .review
of the North American halysitid epecies”spggested that the
following cateﬁiporid séecies-are valid: |
Catenipora agg;omefatifdrmis
c. eze'quabz:"zﬂ::s ‘
C; aelicatuie | ' . . B
RERN : :
C.-rékﬁsta
< L. rybi&

C. stearnt B

- . - . . P

Lo C. Dorkmanae - _" ' L ‘o

- Catenipora foeratz NELSON (1963), cylzndrtca(WILSON)(l.

and C. pulcheZZa (WILSON) (1926) need to be restudled to -
'determihe_their true taxonom1c\p051tlon.

. . N . .
'The species of Munipbra-con51dered to be valid are - .

M, amtcarum and M. fzeldenz. Manzpora magna and M, trapez—_

ozdalzs both .described by Flower (1961), are conSLdered to’

be varlants'of M. amicarum. Catenzpora 1rrequ1arts (TEICHERT)

o
- . - .- - - ' -




o e T
(1937) is belleved to be conspec1f1c w1th M f%eldent.i‘
A new large coralllte type was dlscovered 1n two speciesff

..of Catenzpora and was given the name megacoralllte.~iThese

megacorallltes are belleved to have performed a unlque'and
1nterm1ttent functlon, probab y gamete productlon.

- The Lower 0rdov1c1an, and Lower and Middle Silurjan
fossils uere generally poorly preserved and were inadeguate
. for detailed.study; Nautiloids and gastropods are the.only
‘constltuents of the Lower Ordovician assemblage: Corals,
stromatopor01ds and nautiloids are -the domrnant f05511 types
in the Silurian assemblages although Conchzdtumﬂwas qultei .
~ common in the strata of fault block F at Creswell Bay on |
-_§onerset Island. |

- Economic Geology

The economlc potentlal of the Lang Rlver and Allen Bay
-Formatlons 1s llmlted to the p0551b1e petroleum and base

metal content. Folded and faulted strata ‘which mlght be
favourable for.petroleum accumulatlon are present adjacent

ot the Boothia Arch on Somerset Island Eolostones are the
dominant rock types in both formatlons but most of these are
fine gralned”and generally have low_v151ble porQSLty; Some
porous'dolostone is'present'in the Allen Bay Formatior, - and
its\porosity'is due to,the-presence of fossil molds. However,‘.
these rock types comprlse less than 25% of the)total formatlonu
thickness and individual beds are usually less than 30ft.

(9 im.) . thick. Pyrobltumenous materlal in the’ fault zone

at Creswell Bay (see ohapter V) may be ev1dence of .seepage

. .~J

2 -; oy
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'cf hydrocarbons and thlS area. may be worth further 1nvestlgat10n..'
N

However, in general it would appear that the Lang Rlver and
Allen Bay Formatlons 1n-the‘area;studled have a.low potential
" as reservoir rocks.

.

Jsmall'grains_of ovrite are'commoh in-the_doloétone of
the two formations hut larger aggregates_were hotjohserved.'
A single cluster of galena crystals, about l4cm. in diameter,
was collected from the Aston Formation on Savage Poxnt Prlnce‘
of Wales Island but no other occurrencekofmgalena was noted.

From-these brlef observatmons no valid assessmentsof-the‘baseu

metal content iS'possible;r

AN




' APPENDIX .1  STRATIGRAPHY OF THE HUNTING FORMATION,

..~ "SOMERSET ISLAND

Intrddnction

Durlng the 1nvest1gat10n of the Paleozomc rocks at
Huntlng River (1oca11ty Y) in early July 1570 the recognltlon
of an unconformlty between the Huntlng Formatlon and the
overlying strata lnduced the author to reassess the strati-
graphy of the Huntlng Formatlon in: the v1c1n1ty of the lower:
reaches of the Huntlng Rlveru' ,qualltatlve restudy of, the.;
‘Huntlng Formatlon 1nvolved mapping, re- examlnlng the, localltles
' ‘Ylslted by Tuke gt ai.(1966 - who probably falled-tg_recog—
”hise the unconformity because of a heavy snow covep durin§
their‘field.workf and examining additionai exposufes. This;
study presents the: ev1dence to support a revision of the
stratlgraphy, prov1des addltlonal sedlmentologlcal ;;form-
ation and shows 1mportant changes ‘in the dlstrlbutlon of the

_Huntlnq Formatlon (flg. 8).

Previous Research

" Rocks of‘the ASton and Hunting Formations.were first
recorded at Aston Bay by Blackadar (1n Gill 1957) but re-
malned unnamed until Fortler et al. (1959) produced a pre-
liminary map. Blackadar and Fraser (1960)‘gave approx%mate
'thicknesses for the two_formationsfwhich'were iater‘described
by Blackadar (in Fortier et al. 1963). Blackadar'and i

Christie (1963) added ‘details of lithology and map

R
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: dlstrlbutlon and reported the\gfescnce of basic 1ntrusions
which they- compared to the 'Dlabase Serles' of the Arctlc
described by Fortler (1957) ‘and. to dlabase 1ntru51ons on"

Baffln Island Furthermore, Blackadar and Chrlstle (1963)

d1v1ded the Huntlng Formatlon 1nto two unlts, the lower unlt»‘

| having a banded appearance.'

' aFdrther Qork'on Somerset Island by University éf Ottawa
‘-expedltlons (Dlneley 1965a b, l966a ,b) included strati-
‘.graphlc and sedlmentologlcal descrlptlons of both the Aston
'and Huntlng Formatlons based on fleld work by M.F. Tuke
-(Tuke, Dlneley and Rust 1966). Brown, Dalzlel and Rust
(1969) revlewed ‘the geologlcal development of the Boothla'

Arch and ‘briefly dlscussed the Aston and Huntlng Formations, -

Stratigraphic Successicn

From'the,restudy of-the,area three distinct members
are now recognised and these have a total'thickness of

3,800-4,500ft. (1159-1373m.). They are (in descénding

order) as follows:

nember “'litholbgyn : .. ‘f A calculated thlckness‘
3. " variable dolostone;' . 1, 600ft (488m.L
2 " dolostone-chert - 1,700-2,250¢t.
| | alternations - "(5197686m.) |
1 sandy and dolomitic ~ 500-600ft. |
rocks - o - (153-183m.).. =

'The,Aston/HunﬁIhg contact’was'examined'at localities 1
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and 2 (flg. 8) of whlch locallty 1 is locallty D- of Tuke et't
‘al. (1966, fig. 3). At 1ocal.1.ty la 20£t, (6. 1m.) tmck
conglomerate rests upon a’ ma351ve, plnk quartz sandstone of

o

the Aston Formation ard grades upwards into a sandy dolo-l
stone. Although the contact between the conglomerate and «/,
sandstone was not: v151b1e at: locallty 2’ (flg 8) the con- /
| rglomerate was present The.conglomerate may lie discon—ﬂ”'“
formably upon the Aston Formatlon but no deflnlte ev1dence
of a stratﬁgraphlc gap was recognlsed Itu/s proposed that
.the base of the conglomerate be the lower boundary of the
Hunting Formation.
Member 1 |
‘ The basal beds at both 1oca11t1es 1 and 2 (fig. 8)
show the follow1ng sequence {in descendlng order)
' iv) interbedded grey dolostone and flss;le-dolostone}
iii) interbedded grey doiostone.and laminated silty dolo-
stone, o
(iii and iv have an estimated combined'thickness of 460ft.,
140m.), 7
ii) interbedded purpie siltstone and thinly bedded sandstone
with sandf dolostone (20-25ft., 6.1-7.6m.),
_i}'quartz pebble'congiomerate (26ft., 6.1m.).
‘The fqﬁa££; pebble conglomerate is thinly to mediumly
oedded (Ingram's classification of stratigraphic units.1954)
with planar, essentlally horlzontal ggds usually separated

by very thin shaly partlngs.‘ The quartz pebbles range in

-




. diametef of -the longest axes f:bm.meﬁ‘td 10mm. and are sub-
rounded to rounded with moderate sphericity.. Weathered
fragments of orthoclase felspar, which rarely exceed 6mm. in

- length, make up approximately 10% of the rock. The pebbles

are eet in a matrix of silt-sized to coarse sand—sized=Quar£;-
graine end.are cemented by secondaﬁy;dclomite. A greeniéﬁ
colour is 1mparted to the rock by the presence.of a mica-
eous mlneral, probably chlorlte. ’
. The conglomerate grades upwardsjinto ieéefbedded.purpie
sandy siltstone, sandStone ahd sandy dolostone (Pl. iS, fig.
1). The:purple colour of:the eilﬁstone‘is a weathering
. feature, the.roeklis green wheh fresh. Both the eiltstone
and sandstone have either very low-angle, plenar cfoss-beds
'-ior ripple cross-lahihatidns. The dolestone includes alter4
nating siityAdolostone; 1amieateq dolostone and thin 5eds of
intraformational breccia. “All the rdek types commoﬁly shbﬁ
contorted and‘convolute beddihg, rThe quarﬁz greins ih'these 
':roeks-are generally angular t0‘éubroﬁnded,;nd show undulatoey
extinction.i Frag@enteepf biptiﬁe'a:e‘presentiin the eand-y'
:'stone‘éndrsiltstoﬁe'aﬁé are primary in'pfigin; R L \
Thé above beds are gradationally succeeded by inter-
_ bedded dolostone and qilty_dolostone'Which are only locally .
' purple in cblour:' Higher in the Sequence the content of
detfital sedimeht,deé#eases censiderably'and dolostone and

 fissile dolostone predomlnate. Planar—laminafions and ripple

cross- lamlnatlons are typlcal sedlmentary structures in the
/
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-

.smlty beds and cryptalgalamlnate stromatolltes (Altken 1967)

-

:JH

.are .common. in some of the dolostone. Convolute-and contort—‘

ed beddlng is present but 1s less 1ntense than in the lower
beds. ’
Member 2

Member 2 COHSlStS of alternatlng beds of blue—grey to
grey lamlnated dolostone and darker beds of lamlnated chert

. and cherty dolostone. This alternatlon of rock types is

- .

often reflected in the t0pography{ as a banding recognisable
Qn the.aerial photographs.' Sedimentary ‘structures are
rcon51stent in both rock types and 1nc1ude subparallel to
parallel sedlmentary lamlnatlons_whlch are commonly oonvo—
luted and contorted.

Rocks of memberrz occur mainly west-ogrthe Huntind'
River except for oneVSmall.exposure by a_river_meander.to.
thefeast at looality‘B (fig,a ). ~In this exPOSurejalterf
nating chertyibedsland dolostone considered to be‘near_the
top of member'Z.are overlain byrrocks otrmember'B;

Member 3 7 | |
Member 3 contalns ‘a varlety of dolostone types and a

E-l

few sandstone and shale beds. The- succe5510n characterlstxc-

"!-

ally shows irregularly aIternatlng beds'of brlghtrred to.‘ril-
‘purple—red*dolostone and steel—grey to, blue-grey dolostone;

The shale is bright red to buff coloured and is exposed
on: the western slopes of the Huntlng Rlver valley opposite

the camp—51te (1oca11ty c, fig.8.). A 51m11ar and -probably
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equlvalent red shale is’ exposed 1n the successxon on the'
eastern valley slopes adjacent to and 3ust to the south of
the camp-srte._ Black shales mentloned by Tuke ét al. (1966
p.704).werepfonnd only above the upperrboundary of the
Hunting'Formatioh., . T |

. ‘ - |
Stromatolrtmc dolostone, ihtraformational dolostone N

_breccia, massrve dolostone and planar- and cross- lamlnated

dolostone are the dominant rock types of member 3. Detrital

- baregey
L~

'components include srlt-51zed to sand-51zed quartz gralns
and some arglllaceous materlal. _The detrital material
. occurs locally, as sandstone bodies but more commonly is . =~/

disseminated throughout intraformational brecoiarend orossj ,
. ‘ . . ~ . 8 o ’
'~ ‘laminated sandy dolostone. Chert nodules and irregular

’

bodies of replacement chert are-present‘but not as extenSA‘f_

i

1vely as the chert found in member 2. - ' _'/

"~

Membef 3 as deflned here, 1ncludes members 3 and 4 /

t

-(1n part) of Tuke et al (1966, pp.703~704). The rock ,/
types, the succe551on and the distinct red and grey colorm‘
ation east and west of the Hunting Rlver suggest that/the
\succe551ons are stratlgraphlcally equlvalent and-that

member 3 is repeated ‘east of theﬁmorthasouth fault along

the Huntlng Rlver. - ' : f

’ Unconformably overlylng and blanketlng several dlffer—'
ent sedlmentary fac;es of member 3 (see above rock descrlp—
tlonsa is a nature, weakly cemented grey to whlte sandstone .

(Pl. 15, flg. 2). Trough and festoon cross beddlhg are
. . Y

7
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- commonlln thas sandstone which-is- prohabiy the "I...'réféf
Awhlte-sandstone;...f of Tuke et al. (“E c1t., P- 709),~

‘North of. locality 4 (flg 3 ) the overlylng rocks are

‘apparently conformable, as srmllar dlps and strikes occur

on either side of the whlte sandstone. However, - south of

L e

'._;\-"';-.

‘ locality 4 ‘the overlylnq beds are seen to truncate'the.
IHuntlng Formatlon (Pl 15," flg' 2). A verywaporonimate
calculatlon from aerlal photographs 1nd1cates that 200-
300ft. (61- 92m.) of strata are truncated in a horlzontal.
distance of 4,000ft. (1, 220m.) south of ioo'allty 4. Also
at locality 4, sections on elther side of the river areai“
different‘and a minor east-west dlp—sllp'fault 1s suspect;. A
~ed but no trace of such a fa;lt can be seen in the well -
exposed overlying rocks. In addltlon, a. dyke at locallty
14‘(fig,8 ) pouldunot‘be'traoed into the overlylng rooks,
wagthough of course it may die out before'reaohinu the.f
-unconformity.. ‘ ‘ ; |
An attempt“to.extehd the reuisedﬁgeology-ofpthe‘ﬁunting
‘Formation?northwestwards by ﬁeans'of aerial'photographic_
lnterpretatlon proved dlfflcult. The’reSults of&this .
attempt are shown in figure 26. Although the dlstilbutlon |
of the Huntlng Formatlon is generally 51mllar fo that
1llustrated by Tuke EE al. (op. Clt ) there ‘ire several

differences which need - to be‘checked by a ground survey."m .

Furthermore, faulting and diabase 'intrusions are much more

extensive than recognised by Tuke: et al. -(op. cit.).



‘differe very iittle from that of Tuke et al.“(IPGGYﬁ

- from their modern counterparts in hav1ng a greater pro- a

p

- L *e'fI", -;21§; SR

Lloyd and Glnsburg 1969).‘ The’ dep051ts represent envlro'—
ments ranglng from supratldal to shallow subtldal and dififer
portlon of terrestrlally-derlved_materlal..'
?he_haeal conglcmerate°overlying the sandstone of

the Aston'Formation may indicate a phaee of activity‘of_the
Boothia Arch if_the conglomerate provesFto be of more than
local distribution; ‘it-ie~considered that the'conglomerate
was deposited'at or’near a beach.. The sandstone;LEiltgtone
and sandY'dolostone of'the.baeal beds "are commoniy-rippled
and ‘were probably dep051ted in ‘the 1ntert1dal or. shallow.
subtldal zones. The provenance of these detrlta{ sedlments

was the metamorphic terramn of the Boothla-Arch although
S a

"the Aston Formatlon may have prOV1ded some of the matermal,

‘!.\

As dep051t10n contlnued detrltal sedlmentatlon dlmln—-' .-

=1shed and carbonate sedlmentatlon became domlnant durlng

o’

the de9051t10n of the upper part of member 1 and prevalled'
throughout the deposhtlon of member 2 and 3. Thus the

Boothia Arch had a very brlef and minor period of act1V1ty

durlng the dep051t10n of the early part of thé Hunting
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Formatlon. o S S e

j; The detrltal materlal foundrln member 3 is 51gn1f1cantly

r

: dlfferent from that of the basal beds.- It is mostly rounded

I

 “silt-sized to ‘medium sand-sized quartz grains probably’ 1ntra-'

basrnal in character or possrbly reworked from’ the Aston-u‘

""‘"Qn--—pl-
Formatlon.
{

: In snmmary the sedimentary history of the Hunting Foer

ahiah possé@ly began with a minor transgression which intro~;

\.

duced prlncapally terrestrlally-derlved sedlments.- Subse-
qS;ntlyg detrltal sedlmentatlon dlmlnlshed and carbonate '
- dep051tlon became domlnant in a shallow subtldal env1ronment

(uPper part of member 1 and all of member 2) ... During. thef

deposrtlon of member 3 an exten51ve tldal flat complex

coz

' developed with dep051tlon 1n supratldaljo shallow subtidal
-environmentsi The presence of stromatolltes, espec1ally

. in member 3, would tend to conflrm thls rnterpretatlon (Logan
et al. 1964). = T 0 ' '

! The end of Huntlng sedlmentatlon was marked by Sllght

upllft, regression and mlnor erosion-before the overlylng

sedlmentary_rocks were dep051ted qnconfofmably on top.

a

-

;.J Age and Correlatlon L

y The early reports of the Hunting !ormation-all gave-its

fage.as Proterozorczbut Tuke et al. (196|) suggested that on

S

the féldence then avallable it mlght equally well correlate T

w1tq‘Middie Cambrlan strata on the: Boothla Penlnsula. In the

llght of new 1nformatlon, 1n partlcular the presence of an \/fé‘ﬁ
{




b .
' unconformltv ‘at the top of the Huntlng Formation, the age:{u”

of thls formatlon needs reasse551ng. ;

Throughout the Arctlc Lowlands Pa1e0201c strata rest
'4 unconformably upon Proter0201c sedlmentary or metamorphlc

rocks. .This is true.of the sedlmEntary ‘rocks adjacent to

-8

_the»Minto,and Welllngton Arches (Thorstelnsson and- Tozer

1962), the.C0ppermine'Arch lYorath, Balkwill and Klassen.
1969), the'MelvilleASouthampton Belt, Baffin Island‘(Lemon_

3

and Blackadar L&ﬁB Dlneley 1971, P. 42}) and the Bache
Penlnsula (Kerr 1967) Lower Cambrlan fOSSllS have been

" identif;ed in the rocks above the unconformlty at some of -
| thesejlocalities.' It seems unllkely that such a w1despread'

.-event should have by- passed the Beothia Arch and the un-

'conformlty at_the t0p of ‘the Huntlng Formation 1s.therefore
equated with the regjional unconformity at the base of the

b “ ¢ ™ ’ '. '. ’
_Paleozoic strata. o ‘ o . K o~

S

The Hunting FOrmation-containsrdiabase dykes and sills, (\h

more abundantly than was previously suspected, and these -
"almost certaihly'belong‘to the group of'intrusions that are

_.w1despread and abundant in the Proterozomc rocks of the

‘ Church111 Province. Mclenn (ln Douglas 1970 p 89) recog

dnlsed two perlods .of 1ntru51on, one at 1100 to 1200m. Y- “an
a second at 600 to’750m Y. ‘A dlabase sample collected from

a 5111 w1th1n the Aston, Formatlon "and stratlgraphlcally close

-..

to the AstonrHuntlng Formatlons boundary (local;ty I -flg. 8)

‘ was dated by Dr. W. Fahrlg (Geolog1ca1 survey of Canada, pers.

’comm 1972) u51ng the K—Ar method on a mlxture of” blotlte w1th -

. . ' T, . .
. : ) ~ G~
' o . co. t

*
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5% hornblende and a trace of chlorlte. .The age,"i'b(ﬁ!.i 25mm§:
is well w1th1n the age range of the younger 1ntru51ons.
"Addltlonal aampiEE‘from a dyke andéslll w1th1n the Huntlng
AFormatlon (locallty 4, fig. .8) have béen- submltted for
.datlng. O? nearby Baffln Island north—easterly trendlng

.

dyk vhave been dated ad 1100 to 1200m.y. (McGlynn op. c1t )
?ﬁ The Huntlng Formatlon is dev01d of useful stratlgraphlc -
‘fOSSllS although Hoffman (1971, p .42, PlaqlA) descrlbed-and 7

1llustrated a trace f05511 collected by Tuke et al. (_E c1t., ;

localit: n':ered the trace fossil to

of Tuke et al. is thought to be rn strata of the Lang River
Formatlon. The 11thology of the trace f05511 spec1men is
'very similar’to the basai sandy -dolostone beds.of the‘Lang
'River Formation'and not at all comparable to thebHunting
Formatlon rocks near to the collectlng site hhlch are well
1ndurated blue—grey dolostones apparently dev01d of sandy
materlal.

From the fore901ng dlscusslon it seems llkely that the;xt
15? of the Huntlng Formatlon is Proter0201c and the formation
kmay be correlated with other. Proter0201c sedlmentary rocks

throughout the Arctlc Lowlands.

i




APPENDIX 2 CRETACEQUS OUTLIER AT CRESWELL BAY

—_—

o ‘ . .. . "Location —

s ‘ o

Figure 6 indicates the position of‘a faultedfbutlier;“
of Cretaceous beds in the Creswell Bay area. These beds
are exposed in a 30 50ft. (lO—l?m,) hlgh cllfg'on the-south-
ern, undercut bank of a rlver meandertﬁdAccess to the out- |
crop is relatlvely easy after the snow melts;u

THe beds dlp 15° to the west and consist‘of about 50ft.
(i?m.) of black calcareous shale. Both the top and bottom
of the sequence are hidden elther by drift or rlver gravel
Adjacent to the shale beds are dolostones of the qllurlan- .
Allen Bay Formatlon, also dlpplng lS° west and consequently
their stratigraphic separatlon 1slnot 1mmed1ately apparent:'
.However,'field relations.and‘the included fauna indicate
that the sha}e is ainedge or iensiwithin.a major east-‘

west fault zone. -

L

Rock Types and Fnvironment of Deposition

‘Most of the exposure.is of a fissile, black shale.
ﬁithrn the top 10ft. {3.4m.) there are also’ very thin'beds-

of black limestone. These limestone beds contain abundant

fragments of hony fish-stales,‘large contcrted rnocéram;s

shell fragments and abundant m1cr0f0551ls. The:shale

n'

contalns a few shell 1mpressmon§ of 1nart1culate brachipods
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o?jﬁbssibly Biﬁalves.; n
- Plénar—lsminatioﬁs‘with low-angle trupcations_sndsldcal
riépie iamihationsfare the main sedimgntar?-sé;uétures-ih
the.iimestone beds. The.ffagméntéd_pature of most of the
lffsh séales }ndicates:mechanicalldamage,during Frénsportation.
. The micrdfossils were kind;y identified by W.SJTHOpkins_

* (unpublished Geoioéical.Survey of Canada report K~02-WSH- ™
1972) who commented: "The sample is composéd almost complete%y"):
df‘algal a%d‘fUngal remains, as well as a fair number of

.uphyt0plankton.r‘Pollen-and spores of higher plants ére\véry

‘- rare and not partlcularly dlagnostlc...... This rather odd

assemblage suqaests a marine dep051tlonal environment,
possmbly anaeroblc. The black colour of the shale and 1ime~
stone can be attrlbuted to a hlgh content of organlc carbon
which could also possibly 1ndlcate anaerobic. condltlons.

Any environmental interp:etation_qf:these sedimentary -

‘ . . Lo . :
r?cks is. limited byi?he lqpal pature of ths_e;posureJ Howtpfﬁg;?f;f
‘édér, these beds appeaf to have been deposited in a near-
;sﬁdre,ensironment;J The high dfganig content an@ fhe'low
energyusédimentary struftﬁres,could pbssibly indisatg a .1' -

lagoonal environment.

Fossils

The following microflora was identified by W.S: Hopkins:

v

Deflan a cf. dakotaensis”§tanleyﬂ
. g’ ! ' ‘"
Deflandrea Spp. -

-

a7 .

) R T -
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"

. Gleicheniidites 'sp. o

2225~

fﬁterospefmoPsis‘Sp..ﬁ1
'Hicfhyséfidiumlsp; .
Myﬁomycotaégpofés‘
Fungéi spo;éévf- h
_-‘Algal'spores
-'?Sclagiﬁellales
-'Lycoéﬁdium Sp.

Leptolepidd P.

Laevigatosporites. sSp.

Sphagnum antiguasporites Wilson

¥

Uitrisporites SP..
Cicatricosisporites sp.
 Pfnus sSp.

Podocarpus sp. )

Tsugaepollépites mesozoicus Couper“

cf. Laricoidites Sp[f

. PTaxodiacea~Cupressaceae

?Tripoipites sp.

The following animal fossils are present:

e -

Inoceramus SpP.
?inarticulate brachiopods

bony fish scales.

¥

Age and Correlation

““The miéféfossiis:of the Cfeswéll Bay,

o

outlier are

Webster
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;Senonlan WUpper Cretaceous) in age. Time equivaIent'strata.;
are found in the Kanguk Formatlon of Axel Helberg, Ellef

' ngnes and Graham - Islands (Fortler et al 1963, PP- 91, 411,

”142 568) The Kanguk Formatlon consmSts of marine shale
-and subordlnate sandstone and 51ltstone but w1thout llme-

stone, other ‘than some calcareous concretions. -

~

On Somerset Island‘Cretaceous-Tertiar% rocks are preSent:

at- Stanwell ~Fletcher Lake (the Idlorak Formatlon, Dlneley
and Rust 1968) and Cunnlnoham Inlet (Hopklns lQ?&ﬁ f Both
,of these outcrops are of detrltal rocks and the falorak N ;
" Formation- was 1nterpreted as a prograding delta sequence.

[

These beds are probably equlvalent to ‘the w1despread contl;f

N

nental deposxts of the Eureka,Sound-Formatlon-(Thorstelnsson,f

in Douglas 1970, p 584 Fortler et al. 1963, pp 92~-93}.

- It appears that ‘the -beds at Creswell Bay are the first
- reported Senonian marine strata in thehArctlc 1slands,south
- of LancasterASound. | | |

s v

~.Discussion

The:severalfoutorogs-now'considered to be of Cretaeeous
and Tertiary age indicate:the éxtent to which these rocks
‘may-have once'covered Somerset Island —At Creswell‘Bay the
.*{ault z0ne in which the shale 1s 1ncorporated has not been
\i}ected to much lateral movement and the shale was probably

Y dep051ted 1n the area of present occurrence.

It seems probable that other Cretaceous and Tertlary

]

-



'fsediﬁeatary roéks may be presenﬁ on’Somerset Island,
.espec1ally in the faulted areas of northern Somerset‘Island
’The ‘map. produced by Blackadar and Chrlstle (1963 map 37
1963) mlsldentlfled the Stanwell Fletcher Lake. Cretaceous-'
'_‘Tertlary rocks as Paleozoic in age.  ‘Two faulted outllers
to the south of Stanwell Fletcher Lake which were also
‘Aldentlfled as Pa1e0201c may, with fu:ther 1nvestlgatlon,

Lo . -

nrove to be part of the Idlorak Formation.

.42
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' 'Flgure

1

The Lang Rlver Formatlon at local;ty B, 34.

Prlnce of Wales Island The flgure at

Ithe base of the Cllff is standlng aqalnst

’Rlpple~lam1nateq sandy dolostone near.~e7~' 40

a thrombolzte bed whlch is- V151ble hlghér

up the slope as a dlstlnct dark bed.

the base of the Lang Rlver Formatlbn at R .
) 1pca11ty x,'Somerseg Islapd.'."; n_'\\;;‘“ oL
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Flgure
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3:

a'ﬁﬁ; Spec1men A29

#'Island.

Pollshed surface of a red—stalned lntraform-
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PLATE 3 . \

Rlpple-lamlnated sandy dolostone from the

Lang'Rlveﬁ Formatlon of localltny, Somerset

Scale-lcm. .

4_,.

at10na1 conglomerate from.the’ Lang Rlver

Formatlon of 1oca11ty Z, Somerset Island

r
Scale=lcm. {‘3 e
P

Thln sectlon of an 1ntraclast1c dolostone from “ggut
the Allen Bay Pormatlon of locallty A, Prlnce

of Wales Island Dolomltlsatlon and recrystal-f

v, b

1lsat10n has destroyed much of the orlglnal -

texture but the central dark object may be a

N

hys

.
remnan; of-an orlglnal grapestone clast.“
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'-*‘,‘ " PLATE 4
rThln sectlon of a lamlnated dolostone from .60

the Rllen Bay Formatlon of 1oca11ty A, Prmnce

of - Wales Island. The laminae ln the upper
]

-part of the sectlon are dlsrupted.
s

'x6. Spec1men A30.

..}Pollshed surface of a thlckly lamlnated to o 40

-

rvery thlnly bedded dolostone from the Lang
Rlver Formatlon of locallty 2, Somerset Island&’

Scale=lcm. .

- Thin section of a%laminated saﬁdy‘doiostene"f 40

froé\the Lang Rlver Formatlon of 1oca11ty A,j
] r‘-“-'--—--—o

-Prlnce of Wales Island Dlsruptéd 1am1nae and,

' Cross lamlnae are present in the central part

,'of the sectlon. The\;rregular structares in
the_thick'laﬁiné of téeésection'may;be shrink-
-‘.ége‘crecks; .

= %3-( ;Speqirén'A15. ffl" . o ,*tViﬁ- .

e, N . . ) L ‘e
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_Figure .-_',' 'hh j o h‘_‘h_ o f“ﬁf  i{ Pagéf;
1 Thin section'of a'pellet'dolostone-ffoﬁ'the".- 43.”.
| Lang Rlver Formatlon of locallty X, Somerset ‘h-l'l
Island. | B | |

. .,x4. Spec1men x26. . ‘ . )

-2 Thln sectlon of a thrombollte from the Lang : ‘53'.

E Rlver Formatlon of 1ocality B Prlnce of . ‘

Wales Island.' The darker areas are 1rreqularly
lamlnated the lamlnae are deflned by black N

Organlc materlal ' The llghter clots are com-'”

- posed of dolomlte and gralns of quartz.w Quartz

N

gralns are dlffused thouqhout the whale rock

LEx

J

B B darker clots. -ﬂ;f i "H;“i‘

but are more qpncentrated and coarser 1n the

"x3, Spec1men B16

3 Thin section of a sandstone from the cycixthems .56.
at locallty A, Prlnce of Wales Island Lang ‘i:;“il
.Rlver Formatlon.‘ Y - o

x2.75. . 'Specimen A3,
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Thin section of well-defined dolomitic ~ . = 44.

-... colites (?oncolites) from the Lana River -

5 Formatioh'bf l§ralityA,{Rrinqé”of'wﬁieé'_ :
'Island. The white:parfiplés'gré'qéartz_; S ;;;f'/
_ grains. o | 7,
X3 Specimen A35.. - 'f o i|?‘ o
Thin sectlon of poorly preserved dolomthcl m.;r !13~

lpolltes from the Lang Rlver Formatlon of

‘locallty Xa Somerset Island The whitefu5

.’

*partlcles are quartz qralns.ﬂ'

x4 . / Specxm n X126 ﬁ-ff IR  1p‘rjf@f~3
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Flgure . fﬁ7° Tl-gmi¢q ..‘gls:a.i;gl}EFerf_sl,. o l;ftpagq;;
-H;TE l;iT_Intraformatlonal brecc1a bed between thlnly gff.'if.?
‘g-,.‘_:,-;.-a:fa-lamlnated dolostone beds from the Lanq Rlver?:”.‘

"feFormatlon of - locallty B, Prince of Wales f,}

_msland. Top to the rlght. .”u-'., , ::¥

”2,'?Pollshed surface of an 1ntraformatlonal e;f'.:s-§7;ﬂ,
: Y 4 .

T f:f-‘“fbrecc1a from the Lang Rlver Fo'

'tlon of 'lfll;l:-;s l
hflocallty B, Prlnce of Wales Island flt-,‘;“ '4,7?‘~'l
:lSCale*lcm_”-‘""- : ",_,. _ e .
‘3" Thin section of an intrg ormatlonal breccia :;Qféjfﬁll
| ‘ffom the Lang'klver Formatlon of locallty R
. = | - :A Prlnce of Wales Island. The top one"ﬁfl;};ﬁfffb”
| thxrﬁ of the sectlon contalns\aolomltlc |

peilet l"traClaSts'fki ‘,gi;+;;¢ 5,’”

x2.5,‘ ' Spec1men A20. o ff_“
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o . praTE 8 C
Flgore -:?}i".- P ;.tl B ',-' -7+, Page
1 POllShed surface of a §andy bloqenlc lntra-" .{9"-
r fclastlc dolostone bed from the Lang Rlver | o s‘{
‘ 'Formatlon of locallty Z Somerset Island !
) .‘- ; .; ‘J{l.The black Spots are quartz gralns.
. -~ﬁ*-Scale—lcm. :, | \ t. ' f = f.r<. ,‘A,M_q%_‘;.-.
2 Thin sectlon of part of . the spec1men 111us- R 49}

trLted 1n flgure 1. The comoonents of the rock

L . 1nclude rounded grapestone 1ntrac1asts, pellets,ﬁ
'Quartz gralns and unldentlflable shellv mater1a1 [:.;.'<
" x3.5 ..'. : e S

3. Thln sectlon of a sandy blogenlc 1ntraclast1c 49

blocenlc dolostone with poorlv deflned 1ntra—‘

fclasts and»shelly debrls. Localltv Z Somerset

.Island Lang River Formatlon.‘ o f,' e n-pf’

A”'xj-’ Spec1men 214
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PLATE 9

\Flgure-. 1- o ) _ _f" R ,f]-._A_; . . . Page

1

‘Island._' fr - '_. - a;l o "_fo -

';from the Lang Rlver Formatlon of locality L
_ x Somerset Island . '

chale lcm. o :‘. ‘o  'lo;‘u~oL,l L

SH C/LLH stromatolltes from the Lanq Rlver .

) 51
"Formatlon of 1oca11ty B, Prlnce of Wales N ///..»;

. ]

Pollshed surface of SH-C s SH-V stromatol;tes 3o51
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Figure L o | - T o L ‘_‘Pag.e_ S
| 1. Gypeum/anhydrlte mlneral casts in thlnly _..i r_60
flamrnated dolostone from the Allen Bay N |

Formatlon of local;ty A, Prince of Wales

Island B '

LA .

P-4 : ‘5cale-1cm . . o
2 LLH"type stromatolltes from the Allen Bay Tr?ﬁf-éi‘
 {Format1on of 1oca11ty z Somerset Island i
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PLATE 11
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Figure - S b ma

’

1 Possxble leached birdseye structures in

\ | |
lamlnated dolostone from the All Bay-Formr

aglon of locallty x ggmers:t Island. . - TR f :”‘.' o

-....‘._“_‘

Scale_lcm K ';;(

2 Vermlcular and branchlng chert nodules on.a 'fBSg‘

‘beddlng plane in- the Lang Rlver Formatlon of '
 ‘10¢&11ty x Somerset Island. : i
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PLATE 12 . - .-
: ' D

b

.HPollshed surface of patterned dolostone

-

ﬁperpendlcular to the beddlng from the Young B
. Bay Formatlon of»locallty A, Prlncg of |

Wales Island. ' Specimen TB-9.

Patterned dolOstdﬁe. Thin séctidn'of”

specimen TB-9 1n both transmltted and partlally AR

‘reflected 11 ht’,

'&ﬁhe lang Rlver Formatlon of locallty Z, ;;“_Pa}¥

L'x3'._ t ' :. .{'[ f.- : -'HLL;:;:f  f3‘

?olished sn 'ace bf'patferredfdbidétbhe‘Fromif“;'

8 erset Island.. Spec1men 227.‘ 

Scale;lcm.a'Fa~ﬂ'ﬂ _f”i*; «f
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S nggszlaif :
 Figure - o L ; fPag"e

' 1" pofished surface of patt&rned dOlb%tone Ry 8s
.- o S . . \

v

1l
| perpgndicular to the bedding fdom the Young =

'Bay Formation of locality f, .P—rince' of -Walé{s‘

‘Island. Specimen TB-10.
I _Sc§1e=lcm. 3 . RS ‘ . o .

 Patterned dblo_stlo.ﬁe‘.' Thin section of L

- .'_:s'peciin'e‘n' TB_’-lO'in tfan_'snfitted.,l'iéht. Vague "t -

%‘ _z' SRR '_"g'h_osté_'_ Gf" the pattern ih;y Vbel f,«_:."eén;;' D e .
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‘PLATE 15

~ N

‘Figure NI o R S :

1 Member 1 of the Huntlng Formatlon (iocallty'
| 1 of. textlflg..s) Somerset Island ‘
‘Alternatlng beds of dark-coloured dolomltlc
511tstone oxr flne gralned sandstone and :
) .llghter sandy dolostOne.' | __d
;2-’ Unconformable contact between ‘the Huntlng

*

~and Larg Rlver Formatlons, locallty Y,

* /,/ '

' Somerset Island. The dark terraln 1n the

A\

e

Page '

o214

- 29

‘ 217

background ‘is the outcrop of the Aston FOrm- e

ation and ﬁurther towards the- horlzon, the

! e
gnaph facxng southwest* /The Huntlng Rlver

ols 51tuated ln tif/;ower rlght corner. _',;nﬁ
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PLATE 16 .
Figﬁre :
1 C&teniéeré‘nfsp.é. Polished'surfacefshowing
._' transverse sectlons of coealllte ranks. K
Holotyge 216/3 o R
° ‘Sca1e4&cm... ‘
2 Catenzpora n sp.2. Enlargement oﬁ part of

'figure l showxng autocorallltes and three

imegacorallltes 1n transverse sectlon.‘

Y

.
.
A/HH'

A - “

‘x4.5 'egl. Lo ,le?;?|__'f_gp‘;~ S

. Page

176
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PLATE 17

| . L . 'Page
1 Paleéphgllumn.spgl.fTrahéveéséﬂthihlsectioﬂ. 145

'Interérowing with‘Manippfa_ép. | o
~ Holotype CBz/32.'* L .

xj.QSI

y,

2 Paleophyllum n.sp.l. Eﬂ}atgement of_fi§u£e 1; F 145

Holotype B2/32 . ' . .
x11l | ) | |

) ""-—‘_'u_-‘_“-‘n._ . . R
— SN o







PLATE I8

1 ‘ea;’Aulacere g,sp.l. ,Trahsverselthin'sectiOn.'
‘Holet§pe Z16/51. x 2.4
b, Aulacera n.sp.l. Detail of one of the

. corners. - Holotype 216/51. ' x 3.7 R

%

eﬁ Aulacqra n.sp. 1 : External-gurface‘view;Vuwf

“Holotype 216/51 x 0.65"
2 Aulacera ?n.sp. 2. Longltudlnal sectlon.‘:ﬁolbf'e
‘type 216/68 x 0. 5

3 New genus a n.sp. 2 ’ External v1ew w1th a'_

broken surface showlng the 1nterna1 structure.vfrn~

lfSyntype 216/55 xO 67

.x2 2 l,;;-e]x-

Sl" Act-.lnostroma sp 3. Transverse thJ.n sectlon.

Speclmen x144 : x;z 5 };377 L -frf-

6 Paleophyllum halys; to.ldes n. subsp A. ,' Transverse ) ".'

- thin- $ECtlon. Type spec1men x95.. R

T

132

.;;35“

4 ‘Calymene meekz . Ceghalon'.": 'Plé.si'oﬁypé 216/19. 204 :

119,
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. - PLATE 19.
Figure . - . rage
1 jNéw'genus‘ﬁ n.Spﬁl. External sufface view. 133

'Holotype 211/3. x 0.6

' -
e
S

_2-‘ a. New genus A n.épfz.'Eﬁte:néyjsurfaCe-ﬁieﬁ; 135
'SYnt‘YPt;.{ 2,16/54.;":(0.'6 o -
.3 b. Néw'geﬁQSSA‘ﬁ:sp.ZQ fPoliéhed‘transverset
| surface. Syntype 216/54. go;a
'3 clathrodictyon sp.3. Vertical thin section. , 119
- Specimen X49/9. x2.5. |
4 c;;;herictydn sp.1l. Verticai thin sectio;. 105
. Specimen 216/58. x3.0 - -_
R o St S .
5 'Acc;no's'tra@a sp.1. . Obli&ue'l' thii': I_section-, 119
| Spegimeh-X3g)5>:'x2.é§l" |  w: : |
6 'Agt&noégroma sp.l. deiQue-thin:séctibn;,1Spéé--:

| dmen X33/2. x3.67 - .. . ..o 7

7 Clathrodictyon sp. iﬁdetif,uéptiéal thinjsegtiqn;;; .
o ;Specimen-iGB;- x4.d?~  v b ;;f-_iiglrﬂ--lﬁs"."

i
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: o ..
/o = . ,
=



13

AT E

!
[




T -266- o .

1 ' clathrodictyon sp.2. ﬁVer al th1n sectlon. o119

SpecimenikZOi}ZB, x ”

S2 Actlnostroma sp 3 Vertical thin section. 119

Spec1men x173 x 2.3 o o ,f  _‘;Li

. —-_____,.-—-— R . -
3 yCystostroma ?n.sp . Vertical thzn se tlon.d _. 129

>
M -

3 Paratype x49/7. ;#_2f77"_f.f“ -” ;. 
4 { c1athrod1ctyon sp 1hdet. Vertlcal t/hin 105

-

section. Spec1men 217/14. x 2: 25 /

] Cgstoétroma ?n.sp. - Vertzcal th1n sectlon.-’ﬂf 129
H'oidtype X248/2. 'xz.a' , / e
6 Aulaceza ?n. sp 2. Transverse thln sect10n.-,¢, ;132:ﬂ-w

_quotype 216/68.m~x 2.7 / __1 ,=\\ :ﬂ.
V- ' , . X - - | . T " .(.\ :l “.“‘
. . * _,l . “ . '; ' . ‘- .‘: ..
. A .4 R : "‘..
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PLATE 21
Figure

/ﬁ?‘?m. Catenipora n.sp.l. Polished transverse

surface. Holotype-x204/8 X 1.2

/ .
2 ‘Catenlpora n., sp 1 Pollshed transverse
| surface 111ustrat1na thélautocorallltes and
two megacorallltés. 'X204/8. x 2.8
3 Actinostroma sp 25 _Qbiiqhethin»seption.".

Spec1men A40/5 ;kja;o

o
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"PLATE 22 -

Figure‘

.1

'Streptelasma Sp form 5.~ Poliahed transverse

Streptelasma sp form 6. Pollshed transverse

.st épt elasma sp{'form 3. Pollshed transverse o

Page .
202

surface of-the epheblc oortlon of the corallum._

- -

.'Specrmen 216/45;' X 1 o

Streptelasma Sp. form 3. Polxshed transverse

7 surface of the epheblc portlon of the corallum.

Spec1men 216/43 X 1 4

surface of the epheblc Dortlon of the corallum.
Spec1men 216/43A X 1 35 .
Streptelasma sp; form 4 Pollshed transverse

surface of the ephebtc portion of the corallum

”Spec1men X204/21.. x 1.4

i

: surface of the epheblc portion of the corallum.

Spec1men YBB X 1.3
Streptelasma sp. form 6. Pollshed transverse

surface of the epheblc portlon of the corallum

Spec1men x90 X 1.6

?Streptelasma sp. form 7. Calical view of the

corallum. Spec1men YIBG. X1, i:
Streptelasma sp form 4. Pollshed transverse

surface of the ephebic portlon of tha corallum.

Specimen x204/20 x1.4 .,

1y

202

202

202

. 202

. 202

202

202

(cont'd)
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.P.LA'I'E-_.ZZ (cont'd)

Streptelasma 'sp. form 6. Pollshed transverse 202

surface of the epheblc portlon of the corallum.

Spe01men Y?B " x 2.0 | |

streptelasma ‘ p.-form 2;;fSpecimen 216/41 _. "ZQ?'

a..Poiishe3 transverse surface of the epheblc |

. ﬁportlon of the corallum shQW1nq tﬁe columella.
xx]‘l |

b. Pollshed transverse surface of the epheblc

portlon of the corallum at a. p01nt sllchtlv

_above the columella.;-x 0.9

. Fo

-
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| ‘ PLATE 23
Fiqurefj“_ ‘l . A | L A .ﬁPage,
- 1 Lobocorallzum trllobatum .pollshed transverse : ?03

| surface~of the ephebic portion of  the corallum.

' P1951otype Y206., x1.25 |
2 Ealeophg_l.lum raduguini. Transve'r‘oll_é,'- thin section, 141 |
| Plesiotypé:xsé. ‘%2775. .;‘ | 1
3f  Gre#ingkia sp. ‘Spec1men 216/40. < ~r.ﬂ" | ".‘ﬂ105o
| Pollshed transverse surface of the epheblo |
portlon of the corallum. x.1,§ '
b Lateral v1ew f the corallum i Counter

o
septal pos;t on along the convex edge. xnﬂ;z

4 ?D;nophyllum sp. Polzshed tranSVerse surfacer‘-h;;g
| - of the epheblc portion of the corallum |
Spec1men Y247 X1.4 . :
- | 5 B.lgho-rma. sp. 1. Specifnen X7§ S 105
' a.’ Polished transverse surface of the epheblc e

port;on of the corallum X1.5

: b:.9Card1na1 view of the corallum. x 1.4:

¢.” Lateral view of the corallum.,'x'1,4
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" PLATE 24

Paleophyllum halys;taldes n. subsp B 'Oblféue

4
‘thin sectlon.. Type spec1men X204/17. x 2.8

Paleophyllum vaurealens:s. Transverse thin

.sectlon. Ple51otype x178 % 3.3

PaleOphyllum vaurealensus..'transve:se thin

sectlon.‘ P1e51otvpe x184 xll 0

PaleoPhyllum af‘ raduguzn; Transverse thln

isecthn. Hypotype 829/6. :x 2 67

—PaleOphyllum raduguin;. Transverse thln

sect;on.‘ P1e51otype CBZ/lB nx-2.67 o

A ’ '.
e E
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Pa@e'
138 .

143
143

142
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PLATE- 25

.. Figure

1 Paleophyllum aff. thomi Transverse thln sectlon.
. ;Hypotype 216/313. x'j,o ' ﬁ
2 _'Sarcinula sp. Transverse thln section.

' Spec1men 216/37 X 2 3 ‘ ‘.”

3 ”£Sarcinsls_sp. Pollshed lonq1tudinal surface.'
.Specimeri X171, x 1. 0 g ‘

4 ':Manipora'fiélﬂéni. Transverse thln sectlsn.
'1P1e31otype le/l't X 2 1.

b ‘5 .'lProtrochzscollthus kzaeri jTra'n.s"‘re]::';e'-t'hln

»

sectlon.. PIESlOtype x160 X 5.3
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! PLATE 26 h
"Figure Sl : -?“ | o o T  _' ,Page ‘
 1" .Catégipera ae§ﬁ§bi;is;-lﬁoliéhéd transvénsé : 165 -
| surface.'Plgsiotype B29/2. 'x 2.8 | | _
L2 icathipora aggiomeratiform?g.. Polished 1166 m R

transverse surfaée;.iplesiotype 216/11. _xl,l
3° Halysites éngrustaﬁ#lﬂ.éubsp.Af  P01ished :_  ;.180' S

transverse éurface}"Typeﬁépééimén X36. x1.7
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' S ~ PLATE 27.

| . o o . .

Figure - - c )

1 Catenipora deJ.J.ca tula . Polished tz’ansverse
/’surface. Pleslotype X157. _x1 3. |

2 Ca tenzl;ora cf del.zcatuda .. Pollshed trans-
| verse surfacg, Hypotype xiss.t x1 3

3,. C{fépiéofa gf.vdelicatula o Pollshed trans—

" vérse'surféce. Hypotvpe CBZ/13 ‘x1.3 .
4. VHan.tpora ami carum. Trj)nsver_se_ -thin 'lse'.ction..
s Ple51otype Y204/4 x2.1 "t‘

n

'Page_

168

(169
169 -
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" PLATE 28

| l Caten'ij-po.ra r.ubra.' Polished transverse .'1'7.2._
,-éﬁrfécé.‘ Ple51otvPe B29/11 | xl 1- ' 'ﬂlfaf

2. Catenlpora rubra.‘ Pollshed transversej' ‘-i€"ii?2ﬁ;

surface.* P1e51otYpe x204/5. .xO 75

3 Catenlpora delicatula.  " Polzshed trans-ufr ';iGB,”L O

'verse surface. Ples;otyoe 829/7 xl.3:»

4 fCatenlpora robusta Pollshed transverse 7*”,.  ;7ﬁ¢,.

.surface._ Ple51otype x51. ‘x2-2 f* ‘-7":: e 5‘?5'#?}“
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. PLATE 29 el ._" e
1 :ganipara amiéar&m. Tfolished'trahsverSg-..ff "r51821ﬁ,
usurféée} Domlnantiy monoserial form.
'-,p1esxotype x204/1. xo 75 - rgéﬂ'
| Scale=1¢m. ' ;! . R .

"2 g Hahipora 'am-i'carum..nz Pol:l.shed transverse‘ L - ‘.TI.B‘Z.
surﬁéce. Hultlserial form...P}esiptypg 21526; .
x1.25 _ - o j_*:gf‘ -ﬂfﬁ_ -
Srale=lc;ﬁ | _

3 ﬁariporﬁ aﬁirarﬁm.- Pollshed transverse Lo ©1 J'?;i
surfa;e F Hultlserlal form : Plesiotype 316}7
.Xl-l E : . _ N A
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PLATE 30

Figﬁré] .lPage

1 ?ﬁgnipbra'n sp.1l. Transverse thln section.; ff fié?
| Syntyp‘e‘ c31/11. x1 9 | L S
2 I?Hanzpora n.sp. l; Pollshed transverse T-TT.: 187
‘surface, : Syntyne CBl/ll . x1.2 _ "." | -ffnf‘A g:
3 Cg'ten.'ivpora ‘n.sp.3. _ Holotype x1‘7,'o. h‘ _ | L " .178 |
a. Polished-trans?érée guffa¢e; SCéle=i¢n.;xi;af " 'th
b. Transverse thin sect;gn. ¢1.85 h R
AR o S

4. Catenlpora n. sp 2 Transverse thln sectlon. *n"}ljﬁ

_-Holotype 216/3. “x1.8
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Figure

1

- X1.35
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'PLATE 31

.‘Pgée

~?ﬁanipora n.sp.l; Polished transverse ‘ ‘ j.;@j

surface.. Domlnantly monoserial form.

L

Syntype CB1/13 xl;l

: ?Manlpqra_n.sp.l{‘ Polished transvefséA R 187 -

surfaée. Mhlﬁiée;ial_fprm." Syntype CB1/14. SRR

~-

?Hanlpora n. sp 1 POllShed transverse i"' 187

surface.. Cerlold form._ Syntype CBl/lS
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_ PLATE 32 ‘
Flgure .
1 suconza sp.l. Internal mold. Specimen .
x222/7. xo 75 e
2““Schizopea sp. Internal mold._ Specimen X222/48
. Dr o Il' .. . v" .-" : Ik.‘ ot
- a. Aplcal view. - 21“8 o S
b, Umblllcal,v1ew."x1j9 |
3 SinPOPea sp. Internal mold.  Specimén 3222/4§;
K . '?Liospira sp, Interpal noid,:‘Spec;ﬁen'.f

10

11.

oX222/52. - {

a. Lateral view. 121L4\

97 -

‘Page
.97

97

. };;95‘f“r't

._“ A o - . B .. . v -l'.'
. [ . . . N N ' *

b, Apical-View.' x1,4

'?Dakeoceras sp- Slllleled. ﬁpeqimen a
'x223/9 xz 3
tFamlly Ellesmeroceratidae, genus unknown

1nternal mold. Specrmen x223/40. >C3.0-

7Ellesme:oceras sp .2, ‘Silified. Specimen .

| x223/55. x1.5 -
?Caseoceras'sp.—'Silicified.' Specimen X222/3.

‘xl 3

Ellesmeroceras sp 1. -Silicified. §becimén

'xzzz/z. x1.3

|

?Ouebecoceras sp. Silicified. Specimen X223/2

..Slphuncle v1ew.' xl 3

b. Lateral vxew. xl 3

97 -
97

97

97 .

Ellesmeroceras sp 1. ‘Sllicified Specxmen x223/41.

Latéral v1ew. 31.35 -

97
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PLATE. 313

L page

-A:menoceras sp.1. POllShed longltudxnal 190

surface of a partlally 3111c1f1ed

'51phuncle cut in a dorso-ventral dlrection.-‘

.Ventral surface surface to the 1eft Specxmen

}216/74.p x0 8

~ Armenoceras sp 1. POIlSth long;:udlnal : ';;, 150

'-surface of the 51phuncle cut 1n a d rso- roe

\s“" - b

'fventtAJ dlrectlon. Ventral surface to the

Jleft._ Spec1men xzo4/32 ' x0.9 f

a

-Armenoceras 5p 3 Pollshed longltu 1na1, ' .",l{92_-

usurface of the sxphuncle. Dlrect1 n oF cut

' probablgjdorso-ventral Spec1men 216/63 ‘fx017 _-

“.surface of the 51phuncle. Dlrectl'n of cut

.surface of a partlally 5111c1f1ed

_ probably dorso-ventral Spec1men Z 6/64 ‘kb;s

' A*menoce/;s Spu 6. Pollshed loncltu.lnal - 196

Armenoceras sp 7. Pollshed longlt dlnal b ,197 |

e

iphuncle.

Specimen X204/36. x0.6 . |
iﬂrmenoceras °sp 7 . Pollshed longitudinEI' 7;?8 '
surface of the siphuncle, Dlrectlon_qf cuﬁ- ': %: 

probably dbrso-ventral : Spec1men x221f ko;g'

' Armenoceras sp. S : Pollshed 1ong1tudiha1~ ‘\/’_1}95'

’ surface Of a, partlally sillc1f1ed 1Dhuncle.-

'Dlrectlon ofacut probably dorso~ve tral T T

"Specxmen—ﬁtﬁ7€ﬁﬁ'—x0 67 :,-' o ¥
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Lo MR PLATE 34 - ..-. - . =
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