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Vertical facies relationships within the time range of Bed 13 cannot be
distinguished in 'Bed 14 based on conodont data or lithologies. Lithologies as old
as Tremadoc or even upper Cambrian have been found among the older foreign

-clasts. : .

10.3.2. Lateral facies relationships
’ f

All of the foreizn -<contemporaneous htbologies show intergradational
relationships except for tae rare lumpy mudstones, which were derived from a
facies belt of their own. The calcirudites occasionally co-occur }nterbeddgﬁ with
massive wackestones and grainstones. The remaining three lithologies
(wackestones, boundstoneé and grginstones) can be found together within the

»

same boulder. ’ Y

10.3.3. Role of organisms

Algae

The abundance and variety of algae in.the clasts indicates that they represent

an important component of the shell margin facies where ‘they cobviously found
favourable growth counditions during Bed 13-time. The dominant genera are
(/irvanella, Epiphylon, Renalcis and Ha!y'sis. The large boundstone clasts where
they occur in growth p\osition. were lithified before transport occured. The algae
were apparently capable with help of early cementation (indicated by nature of

some cements) to form large buildups.

r

Sponges

Abundant sponges occur in some of the boundstones preserved in life position.
Some are similar in shape to the archaeoscyphid sponges found in Bed 10 but
represent a different specjes. A variety of morphologies occurs (i.e. cup-shaped,

rod-shaped and sheet-like onnges) which aided in formation of the buildups.




Tubular organisms

In some of the large boulders at Lower Head these enigmatic organisms form

intertwining networks intercalated with algal dominated sectors, They connpnsé

30-40%% of the framework builders in these rocks and were quite important as

“lonstituents of the buildups. No sign of compaction of their tubes is visible and
they probably possessed calcmed stable walls capable of mthslandmg prnxsure
4

and probably {orming small *reels®. .

Pulchrilamina-like organism

These large -heads with" lamellar layeged walls are numerically not impnnzmt

components of the buildup facies.

“Arthropods
" :
Trilobites are abundant inhabitants of the algal mounds. Like.conodonts from

the large boulders at Lower Head trilobites are similar to taxa found in the deep

subtidal deposits of the Middle Table Head Formation. Trilobite assemblages are

typical for platform edge =nd deeper water environments (Appendix 10).

Brgchiognds

" Like species and genera from clasts in Bed 12 the brach{opo(is in. Bed 14 are

indicative of the Orthidietla Zone and typical of the deep subtidal environment.

Molluses

Macluritid gastropods are abundant components of the boundstones in Bl‘(l 14.

Coiled and orthocone nautiloids are also ubiquitous.




10.3.4. Synthesis and model

The relative lowering of sea level that began in uppei_' Bed 11-time (equivalent to
: lower'.»\guathurpal,Fm.—) continued during deposition of Bed 13 and.is expressed in

the peritidal cycles of the Aguathuna Formation on the shelf.

~e

I‘he shielf edge built out seaw Sl'db continuing 2 trond begun in upper Bed 1l-
time -in response to the relatne sea level fall (Fig. 10-4). hrgo boulders of
. boundstone exposed in Bed 14 at Lower Head illustrate the remains of an shelf
edge "at Teast tens of meters in height. The shell edge was constructed of early
lithified alval-sponve—'tubuﬁe' reefs (B.3), shell-edge sands (B.5) and. skclehl
muds (B. 2). Greatest abundance of the reef facw: at Lower Head suggests t\nt*"
boulders here are derived from the largest blllldups wh;ch declined in size and
volume further south (i.e. Cow Head Pemnsula) Slopc sediments found in the
Lobster Cove allochthonous terraine are mterpretcd as lateral equivalents of the
Cow Head Group and show no major conglomerates with clasts of reefal facies or
other evidence of large u‘ps‘l'ope buildups suggesting, that the reefs, indeed,
represent a local facnes possibly restricted to a promontorv {James et al, in press).
At the toe of the escarpment peri-platform talu.s accumulated, preserved in clasts
of coarse caleirudite (B.4). Further down slope ben—platform anzes with accasional
" conglomerate lenses accumulated (B.§). The lower slope (Bed 13) 15 composed in
the lower part dominantly of calearenite, in the upper part of parted and ribbon
limestone, The abundance of hme s:mds 'mcl mega con«lomeraws on the lower

Glope is typical for b\ pass 5lopes (Read, 1982): Scarcity of coarse debris on the

UK)B!}‘ slope supports the mterpretahon that the margin was a bypass rather than

a cretionary slope. The hmestone dominated facies is distally replaced by red

and green shales. '




. g .89
{
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. Figure 10-4: Reconstruction of the shelf margin : , B
during Bed 13-time
' . 1
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Chapter 11 |
SUMMARY AND CONCLUSIONS

11.1. Summary

H

11.1.1. Introduction and geological setting

Rocks of the nylG répresent a fragmént of the continental slope of the Cambro-
Ordovician lapetus Ocean. This allochthonous sequence has been transported
westwards some 200km to. lie directly on equivalent autochthonous carbonate
phtform strata. The bedded slope sequence of domlnantly limestone and shale is
) punctu'xlcd by thrce megaconglomerate horizons (beds 10, 12, 14) in the Arenig
Apart of the succession. The clasts and bou!ders found in these conglomerates are
derived-from d1ﬂ’erent sources but mostly from the shelfbreak and upper slope
‘which 'is not preserv ed elsewhere. The megaco?glomerates are found in the
limestone d-ominat.ed section of the CHG-and were investigated aAt Lower Head,
Cow Head Peninsula and on Stearing Island. These deposits are regarded as
‘proximal slope sediments in contrast to the shale dor_ninated sections to the south-
cast (S{. Pauls Inlet, Martin Point, Western Brook Pond, Green Point) which are

regarded as their distal equivalents (James anq Stevens, 1986).

11.1.2. Conodont taxonomy

Over 12000 conodonts were recovered from 256 samples taken from clasts and
matrix of the ffiree megaconglomerate horizons. Taxonomie study of selected
species which were found to provide new information to Lower Ordovigian
conodont paleontology was employed. One new genus (Tezania) was deflined a;s a

replacement for the oldet name Microzarkodina?. Several new species were
i
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recogmzed (e.g. Teranit heligma) and a few were‘redeﬁned (e.g. Oistodus
elongalus Lmdstrom) Taxondmic treatment proceeded all other conodont studies

and enabled a clearer recognition of the distribution of the species found as well

as correlation to other localities. .

11.1.3. Conodont biostratigraphy

The. conodonts recovered from shelfedge derived lithologies enabled correlation
mth faunas from the shell and lower slope. Lower slope successions have been
m\estlgated in terms of graptohtes (\\ illiams and Stevens in press}, conodonts
(Johnston, 1987) and trilobites (Kindle and Whittington, 1858). Shelf strata of the
St George Group were studied By Knight and James (in press), Stou'ée, (lgs2; '
conodonts}, Stouge and Bbyee {1983; conodonts and trilobites) and Williams et al.
(1987, giaptoli'tes.and trilobites) among others. Comparison of all data suggest

that the lower part of Bed 8 with Paroistodus proteus correlates to the upper

Boat Harbour Formation (below the pebble béd), a short interval near the middle

. of Bed 9 with Acodus deltatus to the uppermost Boat Har"ﬁour Formation and the

rest of Bed 9 and Bed 10 bearing Prioniodus (Prioniodus} elegam 1o the lower

‘and middle Catoche Formation (Fauna E). Lower Bed 11 belongs -to- the

Baltoscandlan Oepikodus qme Zone and probably “correlates to the upper middle

and uppel; Catoche Formation {Fauna E). The upper part of Bed 11, Bed 12 and

‘lower DBed 13 are difficult to correlate to Baltoscandia because of the lack of

North Atlantic zone Jossils. The fauna is instead dominated by [Periodon

aculeatus The interval r;ro.bab'l) ihcludes the Baltoniodus navis - Paroistodus

~ originalis zones and is equivalent to the upper Catoche and lower Aguathuna

" formations on the shelf. The middle and upper part of Bed 13 and Bed 11 are

still dommated by P. aculeatus but the presence of other taxa suggests correlation

with the. Microzarkodina flabellum and possibly the lower FEoplacognathus? .

- rariqbft®™Zone in} Baltoscandm ~
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11.1.4. Conodont palececolegy

-

Four different corndont biofacies can ‘be recognized from clasts in the -three

m‘egaconglomerates.‘ Rare old clasts in Bed 10 yield Paroistodus numarcualus
E and D"repanoiﬂadus inconstans and are “assigned to a Drepanoistodus -
Paroistodus Biofacies. Most of the remaining clasts yield a fauna dominated by
P_%ipniodus {(FP.) mardinah’s' n.sp. together with the distincive form Tezanig sp.
aff. 7. adenlata (Z\icfl‘aw.:,ish) and is named the Prioniodus - Terania Biofacies. . -
Bed 12 also yields an older and a younger biofacies: The ‘fauna. in the older clasts
~is dominated by Prioniodus (Oepikodus) evae and Periodon  flabellum
(!rwmodus - Periodon Biofacies); the younger fauna yields at;ixndant P.
aculeatus accdmpdnied by Terania heligma .n.sp. (Periodon - Terania Biofacies).
Clasts in Bed 14 compriée the Periodon - Parapanderodus "Biofacies after the

domin'mt, species P. aculcatua and the characteristic form P. arcuzatus Stouge.

Comparison of the shelfedge/upper slope faunas to those fdhnd on the lower
slope cho“ed that both enwronmentc are similar with respect to the dommatmrr

spectes bhut differ in accessory faunal elements.’ An exception is the Praomodus -

"*Terama Biofactes of Bed IG.W“hTCh'_IS__‘thhI}’ endemic—Shel—faunas—are very
distinct from slope faunas with regard to the dominating species but share some of o e
. the accessory elements. Migrations of faunas from slope to shelf and vice versa
are probably related to scalevel changes on the shelf. This can be demonstrated
by the amount of Mideontinent (=<hclf—)rqpecies'ver<us North Atlantic (=slope-)
'epcnoq in the shelfledge derned clasts, Regressions are reflected in a higher
f proporhon of Midcontinent species at the shelfbreak {Prioniodus - Terania and
Ie r:qdon - Pa rapargderodus Blol'acms), transgressions result in a larger component

of North Atlantic species (brioniodus - Periodon Biofacies).

&

v !
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11.1.5. Conglomerate sedimentology : ' -

T

The. carbonate (;la.;ts in the megaconglomerath were studied by visual
e‘(ammatlon and descnptlon of the various lithologies and by pomtcounhng the
different types,recognized usmg a 10em spaced gnd About 500 thin section
: samples were taken and studled petrogrs,phlcallv with a microscope. The clasts

and boulders in'the. conglomerates were subdivided accordmg to their origin and -

age into (A sthologics, (B} foreign lithologies and (C) oldcr clasts. Local’
lithologies ‘afe interpreted as being derived from within or close to the depositi;m al

t of the bedded. lower slope sediments of the C.ll(} ‘and are
pcnecoh mpbraneous_ to the immediately underlying bed; forei(gn' 'litho'logies are

~also penecontenmporancous to the underlying bed, but come from outside of the -
doposit'ioﬁal enviroximcn@, mostly from the ﬁp;er slope and shelfbreak. rarely from

the shelf; older clasts comprise local as well as foreign lithologies, but are" older

than the immediately underlying be&dod strata. - Study of the clasts in distal as '»
-~ well as proximal A'r;‘:jig conglomerates shows that both contain similar types of

clasts but different ratios of foreig_n and local clasts énd matrix. Foreign clasts are

‘concentrated in pro'(imal conglomek‘atés local clasts in distal conglomerates. The

lateral change in.-elast composmon suggcqts that either the' debris flows are
dll‘ferent or the same flow changed its compo:mon pn ‘its way downslope. The
presence of similar old forgign hthologles if/proumal as v.ell as dmtal

convlomerates suggests, however, that both drdw from the same source and are

.

depps;its of the same flow (except for Bed 10 which-appears to be the result of a
series of smaller events). Oldmeftly deformed clasts found in 'Bed 14 suggest that ‘
older megaconglomerates “cw incorporated into this younger debris flow. .

‘\ertlcally the mega,convlomerale horizons increase in thlckncss and size of clasts. |




'11.1.6. Clast lithofacies

In the oldest of the three Arenig megﬁcgdglomerates, Bed 10, five different types

of local cldts can be distinguished. These are: parted and ribbon limestone,
calcarenite, conglomerate, dolostone and chert. These are similar in compbsition
_to sediment of the underlying Bed 9. For‘eign penecontemporaneous clasts are
subdivided into six different lithologies: massive (unbedded) wackestone"alg';l
spunge boundstone, bedded grainstone, ¢alcirudite, lumpy wackestone and
mudstone. The lumpy wackestone lithologies are rare and rebresent the oldest
facies as indicated by conodont data. Clasts oI' massive wackestone are most
abundant: They are composed of muds and peloids derived from the al;ga.
Glirvanella together with other microbioclastic debris (e.g. sponge spicules, shell
fragments of trilobites, brachiopﬁds, cephalopods. and minor echinoderms). Clasts
are intersected by sediment-filled fractures and silica-linea, fib.rous calcite-filled
"voids. The sedimenté are interpreted as upper slope and shelfedge mud deposits or
mounds stabilized by algal growth. Organic buildup facies ius represented by
boundstones formed by Girvanella-stromatolites and clusters together with
archaeoscyphid )and other lithistid .and hexactinellid sponges.. Calcirudites
represent mound t:glus sediments. The rare bgdded grainstones are interpreted as
intermound and iﬁS\lnnd flank sediment. Lumpy mudstones finally represent a peri-
pla'tf(_)rm ooze deposited on the deep upper slope. Old clasts are rare in Bed 10

and are represented by Epiphyton boundstone. oolite and calcarenite clasts.

- Local cla§§s in Bed 12 are similar in composition to those in Bed 10. Foreign

‘pohccontemporanecus clasts were subdivided intp .{even‘different litboldg'ieS' B.1

Massive wackestone intercalated with massive to bedded muddy gramst,one This -

facies*is usually mtensnely reworked and shows dlscontmmty surfaces. Tt is
mterpreted as representmg shelfedge sands and’ upper slope muds. Among the
- boundstones, {B.2) two dilferent types are distinguished: an older light grey
boundstone dominated by the ‘algae Rena_lc_is, Epiphyton and Girvanells, and a
younger brown boundstone with a similar algal ﬂofa, but in addition, sponges and

enigmatic organisms which are similar to those in boundstones of Bed 14.
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Calcirudites (B.3) are rarer in Bed 12 than they are in Bed 10, but caleirudites of
Bed 12-ageare a distinctive lithology and are common in Bed 14. They are also
interpreted as talus sediments and/or [foreslope breccias. Lumpy dolomitic
wa.ckestone§ {B.4) are equivalent in age to lower Bed 11 and are composed of'-
skeletal mud intércalatéd with dolomitic argillaccous p:;rting material. This facies
is ‘inte_rpreted as an ﬁpper slope deposit. In contrast bedded mudstones to
wackestones (B.5) correlate to upper Bed 11. They are rubbly. to bedded
mudétdnes, "packstpncs, and wackestones with locally preserved fenestrae, .
énastomosing tubes and spongiomorph fabric. Théy are interpreted as shallow
water deposits. Clasts with shelf-derived conod'é)nt faunas are rare in Bed 12 :ind
“are grainétqnes (B.6). Lumpy mudstones are similar to those in Bed 10 and are
interpreted'as peri-platform ooze. OIld clasts argﬂ_n_@ar to those found in Bed 10
but with _tbe addition of clasts of Bed Q-ags the latter. bcing a wackcsto_no Witl‘l

discontinuity surfaces (C.1) and a calcirudite (C.4).

Bed 14 differs from the older megaconglomerates in yielding more' old elasts
which - are sor;1etimes difficult to distinuish from the penccontemporaneous
' lithologies. Lower slope lithologies include soft deformed clasts of ribbon limestone
{A.1), calcarenite (:\.2),‘—_:5n‘glomerate (A3), do]omité (A4} and Chert -(;"\.5).
Foreign clasts-are dominantly bouﬁdstohé composed of Epiphyton and Girvanella
ac.companied by othgr élgae, enigmatic tubular organisms and ,sponges- (B.5).
They probably‘formed reefl-like buildups along the shelfedge and were lithithiffed
- carly. The boundstones are associated with packstone and wackestone (B3),
‘abundant grainsto;e (B.4) and coarse calcirudite (B.2) with angular early lithified
lithoclasts. Rare are shelf-derived grainstones with a conodont._fauna correlative to .
the upper Aguathuna Formation (B.i) and rafts of peri-platform ooze (B.Sj. Old. \
- clast #ré common in Bed 14 and they comprise foreign and local lithologies as rerld
as upper'Cambrian in age. Shelf derived old clasts are more common in Bed 14

. ¥ —
than in the older megaconglomerates:
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11.2. Conclusions

Conclusions on evolution of the shelf margin can-be drawn from the combining

condont biofacies and carbonate lithofacies data.

11.2.1. Bed 10

The shelf margin as it existed during Bed 9-time is interpreted to have been
rimmed by mud mounds formed by accumulations of the alga Girvanella and
lithistid sponges. 'fﬁg mdunds were situated in moderately deep water within the
photic zone (indicated by algal growth) but not siéniﬁcantly influenced by wave
action {indicated by lack of energy indicators such .as grainstones) (Fig. 11-1)
Lithification of the mounds \Es sufficienlty delayed to allow intensive
bioturbation and formation of flanking calcirudites with soft-deformed lithoclasts
but was early enough to allow transport of large undeformed angular clasts with ~

caleite-filled stroi‘natactpid voids in the Befi 10 debris flows. The mounds attained »

some reliel above the sea floor as indicated by the presence of abundant coarse

talus sediments (calcirudites)._ The mounds at the shelfedge are inhabited by a
conodont fauna that is quiet distinct from those of the lower slope and the shelf
with respect to the dominating species. It is termed the Prioniodus - Tezania
Biofacies and is 1_‘gharacterii’ed by éndemic species (Prioniedus margz’na‘la‘s and
Terania sp. alf. T. adentata) together with North Atlantic forms and a relatively

large number of Midcontinent species.
Downslope the mound facies graded into peri-platform ooze which is commonly

devoid of conodonts.. Clasts of this facies are rare, but their usually soft deforfned

‘nature suggests that they disintegrated during transport. Local clasts rewprked

from the lower -slope are relatively abundant in proximal facies of Bed 10

(compared to later megaconglomerates). Sedi’mentati'on on the lower slope (Bed 9}
was characterized by sediment derived from the marginal buildups. This is
indicated by the abundance of algal-derived éedimentary particles such as algal

peloids, l’uhps, rafts, filaments and muds (Coniglio 'and James, 1985). Slope
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instability is indicated by the preseuce of welded conglomerates on Stearmg Island
and abundant -mipor conglomerates near the top of Bed 9. Thc:e cloaely spaced
debns flows are referred to as the Bed 10 complex (James and Stev ens, 1986) Ol -
clasts are rare in these conglomerates suggesting that no deep erosion occurred,

(observed down-cutting is minor)’,nor were major fault scarps present.

The adjacent penecon(emporaneous shelfl succession is-represented-by the lower-
middle Catoche Formation, a sequence of domipantly subtidal carbonates. - The
abundance of ‘muddy sediments in the middlé Catoche Formation suggests that
low energy conditions prevailed on the shelf, either because of relatively deob
water or because a:rimmed shelf margin developed durmg this time which
protected the shell interior from wave actlon‘gbe lack of exchangc between open
“ocean conodont faunas and those of the shelf platform indicates, however, that
the water was not deep-gr cold enough to allow for migrations of North Atlantic
elements onto the p!atfofm. Furthermore thgjumbcr of Midcontinent species at
the s:helf edge ig fairly high (compared to later tir;ms) suggesting that conditions
were favourable for these shallow water elements. The presence of a rimmed
platform as suggested by James et al, {in press) is indicated by the faunal evidence
with .sharp distinction of shelf-, mound- and low;r slope faunas. The {;mturc of
the mud mounds, however, suggests that they were deposited in fairly deep water
~and -tbat they did not have a wave resistant indurated surface. Sediments
‘indicating wave action such as grainstones which are found in younger. sholl’odgr‘
facies are scarce in Bed 10. It is therefore questionable wether or not the mounds
were capable of forming ‘a significant rim at -the shelfedge. ~ Probably a
combination of deep shelfmargin buildups and deep water on the shelf accounts

“for the low energy conditions on the shelf.

[




11.2.2. Bed 12- .

The lithological and faunal composmon of she*lfedve and upper slope denved

clasts changes drastrcally with Lhe onset of Bed- ll deposmon Slow and
.condensed deposmon begmnmg already durmg upper Bed 9~t1me IS mdlcated by. .

the presence of old clasts \nth dlscontmmty surfaces yleldrng Pr:omodus (£

elegans in Bed 12. This trend is also visible | In the srhcrhcatron of the surfaces of -

Bed 10 and deposmon of black shale and phophonte in lower Bed 11. The slowed
deposition may be ~tf1e result of termmatnon of the burldup facies at the shelf
margin which contnbuted large amounts of sedrment to the lower slope It is -
probably the response to deepening of the water at the shelfedge which led to
drowning of the algal mounds and their retreatwshelfwards (Figr ll-l). Th('e.'nc_)w‘
open margin became tlre site of deposition of muddy sheI.f edge sands interbedded
with burrowed muds recordmg fluctuating energy conditions. Muddy grainstones
grade mto graigstones mterbedded with lumpy wackestone and fipally into lumpy .
wackestone and mudstone downslope. The Prioniodus - Texania Biofacies of Bed
10 s replaced by a fauna clearly dominated by North Atlantic species, notably’
Prioniodus (Oepikodus) evae.-This period of time probably correlates to the upper
Catoche Formation on.the shell, an interval of sedimentation that records th‘ev
change from deepest submergence to gradual shallowing towards the top of the _

formation.

The clast lithologies and conodont faunas indicate that _Lhe‘for_mation of mud.
mounds at the sheifedge had almost completely ceased and lumpy wackestones
Ehen characterized much of the upper slope. Buildup féci@ on aAmin.or scale exist
and conrtain .a larger variety of different algae (i.e. Renaleis, Epiphyton) in
additidbn to those from Bed 10 {Girvanella); the stromatactoid l fabrics

characteristic of the Bed 10 mud mounds decrease greatly in abundance.

Over the course of Bed 11 depoSition the Prioniodus - Periodon Biofacies is
replaced by a younger Pertodon - Te:amn Biofacies, probably the expression of

shallowing recorded in the lower Aguathuna Formatron This fauna is dominated

~
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by Pcnodon atulcalua but contams 2 relatwely Iarge number QT Mldﬁantmenl

L».raunal elements which probably moved toward. the shelfedge mdxcaung a biofacies E L.
shift. occurrmg with the regresslon Shallowmg is also expressed in th; re-
_ _establlshment of shelfedge buildups during upper Bed 11-time récorded in
- boundstone ¢lasts of Bed 12: This younger buildup facies has similarities to that
of Bed 14 with _;), iligh di;'ers_ity orl" ﬂdifferer_lt lalgae,' sponges and enigmatic

organisms such as i’ufchri'larr;ina-like',heads and serpulid tubules. .
f SN

. 3 . : . . .
The Bed 12 debris-flow is a major event that may be the result of progradation

of the piatform edge durmg upper Bed 11-time l'ollowmg the backsleppmg of the
margin during lower Bed 11-time. The number of old clasts is ot significantly

increased in this flow and tectomc activity such as faulting as a trigger for the.
' event is not indicated. Bed 12 is a widespread horizon with distinctive clast
lithologies which are présent in proximal as well as distal sections. It probably

represents a single event rather than a series of: [lows as the Bed 10 complex. 7

‘ .

. 11.2.3. Bed 14

L

Clasts‘ol' éed 14 yield conodonts and other fossils which correlate in age. to most .
of the Aguathuna Formation and to Bed 13. Abundance of boundstone boulders
in this megaconglomerate records the establishment'of large scale maryginal
build\;ps (Fig. 11-1). The large size and angularity of the clasts suggests that they ‘
were lithifi‘led' earlyb axid formed wave-resistant reef—]ike mounds They are
composed of Girvanella and Epiphyton accompamed by other algae, various

sponge genera and enigmatie tubular orgamsms A pew conodont. biofacies, the

Periodon - Parepanderodus ~Blofac1es is established, a fauna dominated by

Periodon aculeatus together with many Midcontinent species which are, howevcr.
different from those in Bed 12. They resemble in many respects younger féﬁnas
found in the middle Table Head Group, an interval of deepening on the shelf.
This similarity demoustrates»the response of conodont faunas to enwmnmentalg\l
changes, particularly water depth and emphasizes the necessity to evaluate other

parameters (e.g. sedimentology, waterdepth, paleogéographical situation) in




Figure 11-1: Diagram illustrating the
evolution of the shelf margin and
" the succession of biofacies. The
cutrve at left shows the response of
Midcontinent and North Atlantic
species to shallowing (r) and
- deepening {t) of the water at the

shelfedge
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addition to species composition for correlative purposes.v A single clasrt found in
Bed 14 yields a contemporaneous conodont fauna from the uppet Aguathuna
T " Formation with hyaline species which have not been found in the shelfedge
buildups. Their presence provides an lower age-limit for Bed 14: it must be at
least as old as the upper Aguathuna Formation in order to incorporate these

- -

clasts.

Bed 14 is distinguished by a large number of older clasts (as old as upper
('ambrian) and of huge boulders. This suggests that the event r,eggrds failure of an
entire sezment of the margin possibly in response to faulting on the platform
recorded in the upper Aguathuna Formation iKnight and James, in press). Bed 14
at Lower Head East is an olistostrome which was transported to its pr(;s;j:nt
location from fur}hor upslope (Coniglio, 1085) and supports the interpretation of
Bed 11 as rofiocfing a tectonic event possibly related to the synsedimentary
faulting recorded in the upper Aguathuna Formation. The large size of the clasts
contained in this olistostrome suggests, that a conglomerate facies even more

" proximal than that of Cow Head and Stearing Island was present further upslope.

[t is apparently not preserved in the [lumber Arm Allochthon.

Several conclusions emerged concerning the carbonate lithofacies and conodont
_ hiofacies of shelfedge deposits: 1. Conodont faunas inhabiting the shelfedge at N
this segment of the I\;»rlh American margin are in general of Slurth Atlantic
aspeet and show closer kinship to the North Atlantic Provinee than to the .

Midcontinent Province.

2. Comparison of lower slope and sholfmlge/uppcr slope faunas shows that

different conodont biofacies exist which can be distinguished by the character of

the accesssory species rather than by the dominating forms which commonly
aceount for 70-00°G of the total fauffi®.  The composition of these biofacies

corresponds to the sea level history of the area.

3. Buildup facies are generally found to be barren of conodonts or to have low
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yields. An exception are the algal mounds preserved in Bed 10 which contained an
abundant endemic fauna (Prioniodus - Texania Biolacies) while younger faunas of
beds 12 and ‘14 generally contain a mixture of species known either from the shelf
or the slope. The establishment of endemic faunas scems to require special
environmental parameéters which were obviously only found in the mud mounds of

Bed 10 and not in the later buildups. N

1. The clast lithologies of the three megaconglomerates record the existence of

marginal buildups and their development from deepwater algal-sponge mounds
with stromatactoid fabric in the Lower Ordovician to more complex Girvanells -
 Epiphyton mounds in the lower Middle Ordovician. Bed 12 Iitholoéios record
termination of the older algal-sponge mounds and re-establishment t;f the younger

buildup facies found in Bed 1.

s, Sbelfcd;;e buildups of Lower and lower Middle Ordovician ‘age are unlike
other buildups described from carbonate sequences of similar age on the shelf

platform.

6. Combined evidence from conodont and sedimentary data derived from this
study and comparison with other related studies of the area reported in the
literature suggésts that changes of shelfedge carbonate “lh()f.’l(‘.ill'ﬁ and conodont
.biol’ncios represent a response of the cnyifnnment to sea level changes on the shell

platform and the resulting consequences.

Several aspects and questions remain unresolved and should be addressed in -

further studies. These include:

1. Was the shelfedge subaerially-ﬁxposed? Several boulders in le' 12 and 1t
show structures which may be the result of subaerial exposure and study of their
diagenesis supported by isotope data might provide an answer.

e
2. The correlation of the shelf and slope is still insecure mainly because of lack

-
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of data from the shelf sequence. Study of conodonts from the St. George Group
by 7. Jiis currently under way and will allow better understanding of the faunal

dynamies.

3. The graptolite data from the shelf do not entirely support the
chmwntologlca] evidence. This may be result of lack of understandmg of the
precise range of the graptolite zones involved. In St. Pauls Inlet the occurrence of
the Telragraptus ak:harensis Zone above a conglomerate horizon {Bed 10?)

containing Prioniodus (P.) elegans coincides with the co-occurrence of P. elegans

and P. (0.) evae. This,‘ together with the indication of slowed or condensed

sedimentation in lower Bed 11 raises the question whether or not this graptolite
zone ranged up into the lower Bed 11 and was subsequently emded (together with
the bevelled clasts I'ound at the S|hcmed top of Bed 10 on Cow Head Peninsula).
For correlative purposes the ranges ‘of graptolite zones in shelf and slope sequences

and their possible migrational patterns should be addressed. .

4. The unique carbonate buildups deserve further study, particularly the
enigmatie tubules and the algal flora in Bed 14. No similar rocks are described to
date in the litémture'\‘vith ‘the exception of a few clasts of the Mystic

conglomerate (Guibault et al., 1976).
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COMPOSITION OF CONODONT MATRIX AND CONODONT OVERGROWTH ON

SPECIMEN OF PERIODON FLABELLUMI.
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APPENDIX 8

. PREVIOUS WORK ON COW HEAD CONGLOMERATES .
AUTHOR REMARKS ON COW HEAD CONGLOMERATES

Richardson, in First report of the unusually largs and abundant

Logan, 1863, ' boulder beds in strata of the Cow Head region.

PP. 291-292 He moted that *it is difficult to decids whether
these are sediments deposited in the beds or
enclosed transported masses, not withstanding that
they are divided into beds with psriing; of black
shale.*® Found fossile in both, conglomerates
and bedded strata vhich were subsequently
deacribed by Billiage (1885).

Raymond, 192§ Dated fossils -from boulders which Schuchert and
' Dunbar had collected as squivalent to Table
Head faunas. ' ’

Schuchert and Observed that the "phencomenal breccias® contain

Dunbar, 1934 angular boulders of different kinde of limeestone
and dolomite of Upper Cambrian, Lower and early
Middle Ordovician age partly preserved in form of
"large rolled, jagged blocks® and "slab like
masges”. State that "in any one locality most of
the blocks are of a eingle formation® and that
clasts of crystalline séurces and older rockas are
lacking. Interpreted shale and limestone beds as
-large blocks. Concluded that conglomeratss are
tectonic in origin formed either as talus and
land slides derived from a fault scarp or
breccia iz froat of movipg thrust sheets.

Johneon, 1941 Reported that "several horizoans of breccia or
intraformational conglomerates as well as the
spectacular Cow Head breccia® are intercalated
with Lower to Middle Ordovician limestone-shale-
sandstone sequences in argqa between St. Pauls
Inlet and Western Brook Pond. He is also credited
with the idea of the allochthonous nature of the
CHG.

-

Oxley, 1953 ~ Recognized difficulty in corruiating conglomerate
horizons from place to place. Accepted tectonic
origin of Cowv Head conglomerates and suggests




that *thrust breccias® ehould ‘be treated as
tectonic phencmena not as “"sedimentary rock

units®. -

Examined sequence in Portland Creek area:
stated that bouldere in conglomerates are
dominantly derived from one rock unit with
very few from over- and uaderlying
formations. Found that southern shore of
Cow Head Peninsula is composed dominantly
of "Lower Ordovician dolomite blocks® and -
that “-oa Cow Head to Daniels Habour the
*breccia is mainly composed of Table Heads
limestone.® (Statement’ refars in

part to Cape Cormorant Fm.). Suggests
that earthquake shocks affecting semi-
consolidated mud induced formation of
some of the coaglomerates bu% agreed
generally with tectonic erigin.

Kindle and Conducted a dstalled paleontological study of the

Whittington, 1958 CHG at Cow Hgad, Lower Head and nearby localities
and subdivided sequence informally into 14 units.
Megaconglomerate horizons of Arenig age comprise
beds 10, 12 and 14. Repeated that boulders withinm
a single conglomerate are all of almost similar
age and also equivalent to immediately underlying
bedded sequence. Observed angular to subangular
blocks set in muddy to rarely sandy matrix and
report the presence of eoft deformed blocks of
interbedded limestones and shale and rars lumps
of chert, shale and sandstone. Found that 1 in 30
boulders fossilifercus and collected abundant
trilobites and brachiopods from these. Concluded
that source of conglomerates was region of
limestons deposition contributing oolites.
‘calcarenites, calcisiltites, thin- and thickbedded
porcellaneous limestone and unbedded masses of
light coloured biohermal (?) limestone.
Concluded that conglomerates are
intraformational and were brought into place as
landalides down submarine slopes.

Baird, 1960 Distinguished four types of breccia:
1. Chaotic megabreccia,
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2. shingle breccia,

3. erratic boulder breccia,

4. common limestone breccia.

Reports on nature of fragments and points out that
within each conglomerate clasts come largely from
same source, but that "different deds draw from
different sources." Notes, howsver, that some
breccias are made of ®varisty of limestones® such
as a conglomerate he observed at.St Pauls Inlet
from which he describes lithogrsphic simestone,
dolomitic limestone, cherty limestone breccia,
argillite, crossbedded arenaceous limestone and
chert. From Lowar Head he mentions ®well rounded
fragments of black highly petroliferous '
argillaceous limestone®, chert and boulders of
limestone breccia. Also noticed presence of well
rounded frosted quartz grains in Cambriaa
conglomerates (=Bed 8).

Rodgers and Neale, Considered CHG allochthonous because of great
1963 : facies contrast to platform carbonates.
Concluded that source of conglomeratas was to
the wast bacause coarsest megaconglomerates
‘are confined to west.

Rodgers, 1968 Suggested that conglomerates were deposited in
deeper water seaward from shallow carbonate
platform margin and that shelfedge coincidés with
edge of cratonic basement.

Compared setting with Bahama
Bank margin and elope.

Whittington and Attributed wide variety of different faunas
Kindle, 1989 they found in conglomerates and bedded sequence
. to different life positions on and above the
elope before slumping and turbidity currents
united the animal remains. Foupd trilobites
of shallow water aspect together with Levis
typs faunas typical for carbonate mounds and
buildups of skallow and intermediate depth
and Atlantic Province genera which lived in
" deep water.

Fahraeus, 1970 Rocognizad Lower and H1dd1¢ Ordovician conocdont
' faunas from the CO' Head and Table Head groupe.

n
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Agreed with correlations suggested by Kindle aad
Whittington (1968). : ‘ )

Stevens, 1970  Proposed that breccias were derived from "the
overstespensd oceanward edge of a carbonate baank
that provided detritus from the Middle Cambrian
to the Middle Ordovician.® Rationalized Humber Arm .
Super Group according to model of continestal
margic and its destruction.

Hubert, Suchecki  Considered Cow Head breccia as deposits of gravity

and Callakan, 1977 controlled viscous mass flows which travelled
downelope from narrow carbonate platforms..
Contributed grainstone caps on breccias to
existence of bottom currents. Recognized that in
most conglomerates clasts are similar to lime-
stones interbedded with the breccias and that the
shallow water derived clasts were lithified ﬁ}ior
to incorporporation im the flow. Assume a peri-
tidal origin for limestones with-*birds-eye®
structure and postulats that °many of the Cambrian
and Ordovician shallow water limestone boulders
are solution collapss breccia formed by
karstification®. Moldic porisity as a result of
(vadose) soletion of aragonitic foseils and coids
is also implied.

5

Fahraeus and First description of conodonz faunas including

Nowlan, 1978 ~ 'few samples from clasts in conglomerates.
Correlate faunas with Balto-Scandia.

James, Stevens and Sﬁggustod that megabreccia deposition coincides
Fortey, 1979 with changes’ in shelf sedimentation an/or
‘ regressions.

Fortey and Emphasized value of Cow Head fossils from mixed
Skevington, 1980 environments for international correlatien.

James, 1981 Interpreted large boulders in megaconglomerates as
redeposited fragments of algal buildups fringing -a
carbonate platform margin and points out that

 these marginal bioherms represent rarely
preserved facies which is usually destroyed in
orogenic events or by erosion. Meations
similarity to boulders from Levis Fm. (Quebec) and
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other localities around North American craton.
Notes mixing of contemporaneous and younger clasts
in chaotic proximal facies.

Hiscott and James, Distinguished 5 facies of conglomerats:

1985 ) : Facies A: Grainy cobble %o pebble conglomerates;
Facies B: oligomict limestone plata conglomerate:
Facies C: limestone chip conglomerate:
Facies D: exotic boulder conglomor;to;
Facias E: chaotic negaconglomoratn
Interprete megaconglomerates as emplacements of
debris flows and calculate a paleoslope gradisnt

between 1° and 15°. Ascribe increasing
size of flows to progressive steepening of the
carbonate platform margin.

Williax:z, James Produced modern map of the CHG, recognized E-¥

and Stevens, 1985  thrust repeated belts, proximal-distal facies,
attempted firast stratigraphic names, timing of
deformation and structural analyeis.

James and Stevens, Recogmized proximal to distal facies belts with

1988 progressively finergrained conglomerates and
increagse of ehale basinvards (SE). Mega-
conglomerates are interpreted as most
proximal facies. Described and measured
CH rocks in detail and investigated
sedimentology and paleontology. Compiled
extensive faunal lists on trilobite and
brachiopod faunas including faunas from
boulders. Established formal stratigraphic
nomenclature.

Ross and James, Reported on brachiopods from boulders of the
1987 Ordovician part of the CHG -and concluded that
' they are entirely older than those from the
Table Head Group.

Rigby. 1986 Observed archaeoscyphid sponges in Bed 10 and
other anthaspidellid sponges in beds 10, 12 and
14. ' "
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LOWER Pﬁd;EK)ZCH(I(3CVN(}L()NHEFLKTTEPU\CIES CH?'IT{E APPALACHIANS

STUDY AND LOCALITY

ST. LAWRENCE VALLEY
NAPPES

Cap-Des Rosiere Fm.
Lower Ordovician
Quebec, Gaspe Peninsula
Aalto, 1972

Grosses Roches
Hendry, 1973, 1976,
1979

Cap Enrage Fm.
Cambro-Ordovician
Gaspe, Quebec

Hubert et al., 1970,
Davies and Walker, 1874
Lajoie et al., 1974
Johnson and Walker, '79
Hein and Walker, 1982

Levie Fm.
Cambro-Ordovician
Quebec

Breakey, 1974

Landing and Benus, 1985
Paquetts, 1986

Mystic Fm.

Lower to Middle Ord.
Berry, 1968

Barnes and Poplaweki,

'DEPOSIT AND INTERPRETATION

Flysch pebble conglomerate.

Clasts: 98% carbonate, 2% shale;
Matrix: suspension sattling of sand;
deposited on eubmarine slope adjacent
to unstable margin.

Interpretation: stratified gravel flow.

’Compound conglomerates and turbidites.

Clasts: up to 1m in size;

Matrix: sandstone;

Interpretation: deposition from gravity .
controlled slides or flows caused by
progressive liquefaction. :

Conglomerate derived from carbonate shelf
to X¥ (similar to those at Levis-Lauzon,
L’Islet Wharf, Grosses Roches).

Clasts: 50% limestone, 20% sandstone,
30% other lithologiee (gramitoid rock
fragments, chert),

liméstone boulders up to 2.5m across.
Interprétation: submarine chanmel complex.
channel 300m deep, 10km wide.

Lenticular channel fill deposits, conglomerate
sheets. megablock conglomerates.

Clasts: derived from Greaville craton,
carbonate platform, platform margin and elope.
No evidence of meteoric diagenesis.
Interpretation: proximal and distal turbidites
and debris flows deposited om lower Paleozoic
Appalachian continental margin.

Cne or two conglamorato.hqrizonl within
Philipsburg thrust slice. )
Claste: limestone blocks up to 3.5m accross

-

from edge of continental platform,
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VERMONT

_St. Albans area
+ Cambro-0Ordovician
Shaw, 1958

‘Northern Champlain
Valley :
Treanton

Hawley, 1957

-l

TACONIC ALLOCHTHON

New York/Vermont
Lower-Middle Ord.
Deepkill Shale
Zen, 1967
Landing, 1978
Landing, 1986
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Intcrprotatibn: similar to boulder beds
of Levis Fm.

!

Mill River Conglomerate, Middle Cambrian and
Rockledgo Conglomerate, Middle Cambrian:
limestone conglomerate lenses in slate.
Clasts: bichermal limestone, i inch

to 100 feet boulders,

dark grey bedded limestone, dark gray massive
limestone, few dolomite clasts and shale
phenoclasts. '

Corlims Conglomerate, Middle Ordoviciadr or
alder: local conglomerate lsenses. .
Claste: pale blue biohermal limestons, pebbles
to 100 feét long boulders, average 1 ft.:
Matrix: blue limestone;

Interpretation: Bioberms developed during
transgression and were eroded during later

exposure.

Breccia of limestone blocks. :
Clasts: light grey calcilutite, fossiliferous

‘calcarenite, dark gray calcilutite,

dark gray argillaceous limestone, older
clasts; up to 2-2.5 fest acroes.
Matrix: calcareous shale;
Interpretation: submarine slides, possibly large
mass movements off{ submarine fault scarp
indicated by pressnce of old clasts.

Small conglomerate lenses:

Clasts: limestone, chert. shale, dolomite
abundant rounded quartz grains (in)radasinal
clasts). Matrix: calcareous, carbonaceous.
abundant rounded quartz grainms.
Interpretation. Probably debris flow deposits
on distal part of continental slope.

Cambrian rocks of Taconic sequesce are




'HAMBURG XLIPPE

Cambro-Ordovician
SE Pennsylvania
Greenwich Slice
Epstein ‘et al. 1972
Lash and Drake, 1984

Late Cambrian- early
Ordovician

Richmond Slice
Virginville Fm.

Lash and Drake, 1984

Cambro-Ordovician
Conestoga Valley:
Lower Ordovician
Wrightsville Mbr.
Gohn, 1978

MARYLAND

Cambro-Ordovician
Frederick Vallaey
Reizbkardt, 1974

- Clasts:

‘interpreted as deposites of channels and

associated deep sea fan (Keith and Friedman,

T191Y).

Rocks of Middle Ordovician flyschoid
Windsor Township Fm. with local conglomerate
beds. I ; , ..
shale, mudstone, siltstome,
limestone, graywacke. 3m large boulders

‘reported, dominastly Lower Ordevician iz

age.

Matrix: pale green mudstons, Middle Ordovician
Interpretation:: intrabasinal slump depasits;
whole sequence submarine channel-fan deposits
on SE-dipping slope.

Onyx Cave Mbr. Iith polymict carbomate clast
conglomerate.

Claets: lime mudstone,
limestone, pelcidal wackestone,
dolostons, up to 25cm long. v
Matrix: weallrounded, sometimes frosted quartz
grains + peloids or mudstone matrix.
Ipterpretation: proximal to distal slope
sequence deposived on ‘NW- tacxng paleoalope -
shed from microcontinent in SE

calcarsnite, quartzoud
calcisiltite

Proximal northern and distal southern facies,
with lithoclastic limestone.

Clasts: 1m , lightcoloured limestones and
marblas. Extradasinal c¢laste less abundant
than intrabasinal clapte.

Interpretation: Rocks on N-side of valley:
proximal canyon and inner fan,

S-side: distal, inner to mid-fan deposits.

-

Prograding platform margin, mostly Cambr‘an
in age., with megaclastic limestone in
Adazstown Mdr.

Clasts: micritic and peloidil limeatono
oolits, dolomite, E-60cm long claste.




. OUACHITA MOUNTAINS

Oklahoma, Arkansas

Stone and Sterling,

'1962; King, 1975
" Repetski and
Ethington, 1977

MARATHON REGION

Lower Ordevician
Marathon Limestcne
Young, 1970

King, 1937

Middle Ordovician
Woods Hollow.Shale
Wilson, 1954

‘ Matrix:

_piseolitic. limestone,
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Matrix: dolomitic. microspar or eparry
calcite cement, micrite 'ith Ilonting
quartz grains.

Interpretation’ tectonic and dopoaitional
breccias. Lov angla slope and prograding

* platform edge with older despyater Frederick

limestone and younger shallow water Grove
limestone. ‘

Exotic bouldery debris in Blakoly Sandstone,
(Lower Ordovician).

Clasts: crystalline rocks, meta-arkose -
boulders (Th-rich), feldspathic quartzose
boulders.

Matrix: clay

Phospliatic conglomerates in Womble Shale
(Lower-Middle Qrdivician)

Clasts: gray shale, brown siltetone, chert.
shale ranging from slltutono to
g§andstone. !
Interpretation:

| 7\
Three boulder beds prooeLt.
Clasts: mostly of shfllow water orfgin.
1. Sandstone, trachyte, cherf, limeptone
dolomite, siliceous dolomite. (up tp 3m).
2. Mottled dolomite, doleomitic siliceous
dolomite, chert, limatone, arkose, subarkose
(up to 125 x 150m). )
3. Subarkose, dol. sil. limestons, dolomite,
trachyte, chert.
Interpretation: Steep shelf margin,
channsls 2m deep, 10m wide.

Depoeits thinning from NW to SE.

" Mainly fipe grained with lenses of breccia.
Clasts: mottled limestone. fine inincd
sandy limestone with some calcirudite,
brown weathering medium grained limastonse,

claste darivod from shelfbreak:
deposited in deeper water.



537

Y

© limestone coquins and dolomite. Moat clasts

late Cambrian and Tremadoc in ags.
Matrix: Middle Ordovician shale.
Interpretation: derived from up faulted

‘Middle Ordovician fault scarp. .

‘
A
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Boirie and Souquet, 1982
Debroas, Lagier and ’
Souquet, 1983

France, NW Pyrenses
Turonian-Conacian
Mendibelza Fm. °

Cook et al., 1872
Pray et al, 1967
_Canada, Alberta,
Jasper Ntl. Park
Upper Devonian
Mount Hawk and
Perdrix formations

Cook, 1965 .

Cook st al., 1972
U.§.A., Nevada, .
Robertes Mtns., Hot Creek
Range, )

Lower Missisaippian,

- Lake Valley

Davies, 1977

Canada, Arctic Archipelago
Sverdrup Basin,

Middle Pennsylvanian to

"+ Lower Permian
° Hare Fjord Fm:

Ence, 1977

N.E. Mexigo,
Golden Lane
Lower Cretateous
Tamabra Limestone

Hoffman, 1968 —
RV.T.,

" Interpretat

¢

ANCIENT EXAMPLES OF MEGACONGLOMERATES. ‘
- AUTHORS AND LOCALITIES  CHARACTERISTICS AND INTERPRETATION

Structure: Carbonate megaconglomerata
with distal facies.

Thickness: over 100m

Transport. ﬂom or more into basin.
ion: Canyon fill and fan
deposite at base of fault scarps
along Iberian platferm margia.
Record seismic activity.

Structure:Megabreccia sheetg and |
channels

Thickness: 3-20m thick; .
Transport: up to 16 km into basin.
Interpretation: debris flow.

Structure: allodapic limestone and fine-.
.drained conglomerate.

Thickness: -
Transport: -
Interpretation: debrie flow,

Structure. debris sheets
Thickness: 30m
Transport: Bkm into basin
Interpretation: debris flowas

Stru'ct.ur_o: beds and channels,
Thickness: -~

" Traneport: 2-15km into basia.

Source: rudist reais.
Interpretation: debris flow

Structure: breccia with clasts up to bm.
Thickness: - '

shell debris
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Great Slave Lake Trapsport: 5-1Bkm into basan.
Lower Proterozoic, Source: carbonate shelf. -
Pekanatui Formation Interpretation: debris flow

Mount joy aid Playford, 1972 Structure: channels and sheets of breccia.

Weat Australia, Thickuess: -

Canning Baein, Transport: up to 4xm into basin and

Upper Devonian, interreef areas.

Napier Virgin Hille Interpretation: debries flows, rolled blocks,
o " reef talus.

Conaghan et al., 1978 ~ Structure: megabreccias

Australia, New' S. Wales Thicknesa: -

Orange, Wellington, Transport: 10°s of km

Middle Devonian Interpretation: debris flow

Nubrigyn Fa. ' ’

Pray and Stehli, 1962  Structure: channels with shallow to U-shaped '

U.S.A., Vest Texas, pides, 1-30m deep.

Delaware, Thickoese{ up to 10m.

Middle Permian, ’ ' Transport: several Xm into basio..

Bone Spring : Source: reef flank.
: Interpretation: debris flov.
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RECENT DEBRIS FLOW DEPOSITS

STUDY AND LOCALITY
Mullins, et al., 1986

West Florida,

carbonate platform margin.

Crevello and Schlager,.
- 1980.

Exuma Scund, Bahamas

Bleifnik et al., 1983
Blake-Bahama Basin

Scientific Parvy, 1985.
Bahamas Archipelago

Paull and Dillen, 1980

Blake Escarpment,
weat Florida.

DEPOSIT AND INTERPRETATION

Large ascale truncation surface, slide

. Bcar

Size: 120 km scross. 30 Xm wide;
javolved strata: 300-350m lats
Paleogene and sarly Neogene strata;

“Age: collapes .in Middle Miocene.

Trigger: rapid sediment accumulation )
during relative sea-level high.

Interpretation: large scale platform
margin collapse.

‘Large debris sheet (20-30km wide) .

'Size: 6400 kmZ

Transport: 100km in sheet form, then
channeling occurred.

Age: Quaternary

Trigger: undetermined ‘
Anterpretation: debris flow

Debris flowe and turbidites grading into
each other; imtraclastic chalk unit.
Size: 300xm across basin, constrained by
~ chanels.
Clasts: 4-Bcm in eize, derived from
shallow and deep water sources.
in S and E!
Age: Miocene
Trigger: tectonic activity along Great
Abaco Fracture zone, sediment
L overloading, sea level changes.

Report 30m thick Miocene debris flow
deposits in Straits of Florida and on
pouthern Blake Plateau (Abacoe Episode)

*Bench® at foot of Blake Escarpment
Size: 2000kn’ of material idvolved.
Age: major erosion in post-Miocene-
Trigger: deep current steepansd and
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*

possibly oversteepened vall;
initiated collapse and
turbidity currents.
Interpretation: Escarpment walls
erosional in origin,
land-ward retreat of 5-156 km.
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Macrofossils reported from clasts in beds 10, 12 and 14. Compiled from James and °
Stevens {1986) and Ross and James {in press).

Faunas from claste in Bed 10

TRILOBITES
' Cow Head Peninsula.

Punka sp.

Uromyostrom 8p.

Gog 8p. nov.

Trinodus sp.

agaphid pygidium

cf .- Protopresbynileus sp.
? Peligurus sp. '
Ampyr ap. .
raphiophorid trilobite
cf. Ectenonotus sp. .
~ remopleuridid trilobite
Bolbocephalus sp.
illaenid trilobite
Benthamaspis sp.

cf Psalakilus ap.
Goniophrys s3.

harpid trilobite
pliomerid trilobite

Stearing Island.
Leiostegium ap.
Symphisurina ep.

. -
SPONGES o
Cow Head Peninsuia.
Archaeoscyphia ep.

Faunas from clasts in Bed 12.

TRILOBITES




‘ Cow Hu& Peninsula.

Nileus: sp.

. Telephina sp.

Kawina cf. vulcanua
illaenid trilobite
agnostid trilobits
Trinodus sp.
Lonchodomas sp.
Strototopis sp.
Sphaerocoryphe sp.
Symphysurina sp.
Petigurus ep.
Oopsiles cf. hibernicus
Gog catilus’

" Hlaenus sp.

. Stearing Ieland

Benthamaspzs dlmmutua
[soteloides. sp.

Calochia sp.

Benlhamaspis sp.
Strolaclinus ep. ~ i
. Sycophantia sp. ‘ -
o nemoplcurid trilobite

' ome clast with:

Clarolinites genacinala.
Oopsiles hibernicus

Niobe ornala

BRACHIOPODS {
. -/ o
Cow Head Peninsula

Orthidiella et. O. eostellata

" Pleurorthis sp. (aff. sp. 1 Coopor')'-

Pleurorthia? atf. P. imbecilis
.. Pleurorthis Jascicastellata

- Onthidium sp. .

. Archaeorthis sp. :
Idiostrophia valdari x
Leplella sordida o

- Orthidium. fimbriatum

* Pleurorthis sp. 1.

543
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Camerella tumida
Orthis hyppolile
Camerella calci fera
Camerella breviplicata

SPONGES

~ Anthaspidella sp.
Archaeoscyphia 8p.
Psarodictyum sp.
GASTROPODS

Maclurites 8p.

Faunas from clasts in Bed 14

TRILOBITES
Cow Head Peninsula.

_Nileus sp.

Presbynileus sp.

Remopleurides sp. .

illaerid trilobite ' :

Bathyurellus sp. ‘

Ampyr ep. © : :
Raymondaspis 8p. : : ‘
"bharpid trilobite

ceraurid trilobite

Ectenolus cf. wesloni

lllaenus ct. tumidifrons

*Cheirurus * proli ficus

*Lichas* jukesi

3’ faunas at Jim's Cove:
1. Lower Head Boulder Fauna (Whittington, 1963).
2. Upper Cassinian (Gog) Fauna Fortey. 1975)".
3. Valhallan Fauna (Fortey, 1975, 1980).

St.earing) Island

Valballan Fauna (Fortey, 1980)

Lower Hcad
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phi-boulder: Caroliniles sp.
pliomerid pygidium
lmbda—bouldor Parabolinella sp.

BRACH]_CCIPDDS
Cow Head Peninsula

Pelroria sp.
Orthambonites sp.
Orthidiella 8p.

Lower Head

alpha-boulder: Whittington, 1963

phi-bouldor Orthidiella op.
Orthidium sp.
Petroria sp.
Parambonites sp.

s~




CONODONTS FRAOM PENECONTEMPORANEOUS CLASJ'S IN BED 10
AND FROM CLASTS OF BED 9-AGE FOUND IN BEDS 12 \
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