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ABSTRACT

Nine faunal assemblages and a barren interval can be
recognized in the Ordovician and Silurian successions pene-
trated by a deep well in northern Manitoba. The nine
assemblages span the interval from late Caradoc to late
Llandovery or early Wenlock time but a hiatus is probably
present between the Ordovician and Silurian, corresponding
to an unconformity beneath the Severn River Formation in the
Hudson Bay Lowlands.
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Figure 1. Map showing location of the Sogepet-Aquitaine
Kaskattama Province No, 1 Well.



ORDOVICIAN AND SILURIAN BIOSTRATIGRAPHY OF THE SOGEPET-AQUITAINE
KASKATTAMA PROVINCE NO. 1 WELL, NORTHERN MANITOBA

INTRODUCTION

A deep well was drilled in the northern part of the Hudson Bay Lowlands in
1966 and 1967 (Fig. 1). The well penetrated to the Precambrian basement and core
was taken almost continuously from the top of the Silurian Attawapiskat Formation to
the Precambrian. The core was sampled for macrofossils and, after a preliminary
study (Nelson and Johnson, 1969; Johnson and Nelson, 1969), the macrofossils were
presented to the Geological Survey of Canada by the Aquitaine Company of Canada,
Limited, by arrangement with the Manitoba Department of Mines and Natural Resources.
Biostratigraphic study of these fossils has now been completed and the zonation
achieved is presented in advance of a more comprehensive study that will include data
from collections made from outcrops throughout the Hudson Bay Lowlands in
addition to the present subsurface material.
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LITHOSTRATIGRAPHIC UNITS

The study of Ordovician and Silurian outcrops throughout the Hudson Bay
Lowlands by Cumming and Norford in 1967, and the assessment of available subsurface
data, resulted in the selection of the following map-units (in descending order) that
were adopted by Norris, Sanford and Bostock (1967). None of the formations are new
and, although several other units have been proposed by various authors, they cannot
be mapped as readily over the whole area.

Kenogami River Formation Martison 1953

(lower, middle and upper members)
Attawapiskat Formation Savage and Van Tuyl, 1919
Ekwan River Formation Savage and Van Tuyl, 1919
Severn River Formation Savage and Van Tuyl, 1919
Churchill River Group Nelson, 1963
Bad Cache Rapids Group Nelson, 1963

Manuscript received: August 28, 1969
Address of author: Institute of Sedimentary and Petroleum Geology, Calgary, Alberta



-9 -

Several recent publications (Norris and Sanford, 1968, 1969; Norris,
Sanford and Bostock, 1967, Sanford, Norris and Bostock, 1968) have included
preliminary summaries of Ordovician and Silurian stratigraphy. None of the
manuscripts of these publications were reviewed by Norford and some of the
conclusions concerning Silurian rocks may be in error. For example, there is very
little faunal evidence for the Attawapiskat being the same age as the Guelph Formation
of southern Ontario. The Attawapiskat Formation may be, in part, the facies
equivalent of the lower part of the Kenogami River Formation rather than being wholly
older.

A thin, basal sandstone of the Bad Cache Rapids Group rests on the Pre-
cambrian, the rest of the Group consists of light grey-weathering, mottied limestones
and dolomitic limestones. Outcrops of the carbonate rocks of the Churchill River
Group are lithologically similar to those of the Bad Cache Rapids Group but most
outcrops weather mottled light grey and pale yellowish brown.

The basal beds of the Severn River Formation are pale greyish orange-
weathering, dolomitic limestones and dolomites. In the very few outcrops that show
the Ordovician-Silurian contact the Severn River rests with apparent conformity on
Ordovician rocks but, at Hawley Lake, on the Winisk River, and on the coast at
Churchill, the Severn River rests with profound unconformity on Precambrian rocks.
No Silurian rocks have yet been dated as older than Middle Llandovery and an
unconformity is assumed to be present beneath the Severn River Formation throughout
the Hudson Bay Lowlands.

The Severn River Formation is a heterogeneous assemblage of limestones,
dolomitic limestones and, in the subsurface, also anhydrite. Many of the limestones
are burrowed and mottled, some are layered and mounded by algae, others are flat-
pebble conglomerates. Biogenic limestones are present but not very common.
Limestones largely composed of ostracod fragments are typical of Severn River
lithology.

Outcrops of the Ekwan River Formation generally lack the algal layering
and mottling so common in the Severn River Formation. Biogenic calcarenites are
very common and locally biostromal beds are developed in the uppermost part of the
formation. Several rock types are common to the Severn River and Ekwan River
Formations and there is difficulty in some exposures in deciding to which formation
a particular outcrop should be assigned. Similar difficulty is encountered in the
Kaskattama Well where the boundary between the two formations is somewhere within
the interval 1,388 to 1,422 feet.

The Attawapiskat Formation is a swarm of limestone bioherms developed
on the flanks of the Cape Henrietta Maria Arch and westward in the subsurface into
Manitoba. The bioherms are .basically algal and stromatoporoid frameworks with
accessory corals, brachiopods, bryozoans and cephalopods, that occur mainly in
pockets within the reef framework. The frameworks are flanked by detrital limestones
with large depositional dips that flatten away from the bioherms. Thin-bedded dolomites
of the basal Kenogami River Formation are present laterally between some patch reef
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complexes on the Severn River and such beds are probably the lateral equivalents of
the reefs. An alternative explanation is that the Kenogami River Formation is entirely
younger than the Attawapiskat and was deposited on top of the limestone bioherms

that formed a surface of considerable local relief. On the Severn River, however,
beds of the lower member of the Kenogami River Formation appear to grade laterally
into reef-flank deposits and, on the Little Current River, the member rests directly
on the Ekwan River Formation. At the latter locality, the Attawapiskat Formation is
not developed and Attawapiskat time is probably represented by part of the lower
member of the Kenogami River Formation.

The Attawapiskat Formation is well developed in the Kaskattama Well and is
between 278 and 322 feet thick., Samples were not recovered between 1, 250 and 1, 294
feet and the Attawapiskat-Ekwan River contact is within this interval.

The Kenogami River Formation can be divided into three members. The
lower and upper members consist of thinly bedded dolomites and dolomitic lime-
stones that weather yellowish grey, greyish orange and very pale orange. They are
separated by a thick middle member composed of reddish brown and greenish grey,
silty and dolomitic mudstones with minor amounts of quartz siltstones and sandstones.
Interbedded anhydrite and gypsum are common in the Kaskattama Well but do not
outcrop. In the well, the position of the top of the Kenogami River Formation is
uncertain. A study of well cuttings and core indicates the top of the formation to be
at 411 feet, overlain by carbonate rocks that are lithologically different from
the nearest known outcrops of the upper member. However, those outcrops are on
the Albany River, about 500 miles southeast of the well and significant facies changes
could be expected within such a distance. The carbonate rocks could represent part
of the upper member. Nevertheless, they are more likely to be part of the Devonian
succession because tentaculitid fossils have been reported from the interval 398 to
399 feet and are thought to be similar to forms present higher in the well, in rocks of
probable Middle Devonian age (Nelson and Johnson, 1969, p. 443). The carbonate
rocks are probably part of the Devonian Stooping River Formation.

BIOSTRATIGRAPHIC UNITS

The rocks penetrated by the well are abundantly fossiliferous but the
random sampling supplied by the narrow core does not give material complete
enough to allow precise specific identifications of many taxa. Generic identifications
are possible for many fossils and the interval 411 to 2, 913 feet can bhe divided into
ten divisions (A-J) based primarily on generic assemblages. Figures 3 to 11 show
details of the occurrences of the taxa within the faunal divisions of the well.
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Division A (depth 2,590 to 2,913 feet), Thaerodonta is common in this
division which lacks Bighornia, Lobocorallium and Palaeofavosites. Correlation is
with the Bad Cache Rapids Group of the northern Manitoba outcrops. No faunal
differentiation between the equivalents of the Portage Chute and Surprise Creek
Formations can be achieved.

Division B (depth 2,299 to 2,589 feet). The base of the division is picked
at the lowest occurrence of Bighornia. Important genera include:

Bighornia Lobocorallium
Deiracorallium Palaeophyllum
Favistina Catenipora
Palaeofavosites Plaesiomys
Thaerodonta

The interval can be correlated with the Churchill River Group of the
outcrops of northern Manitoba. The present study does not allow faunal differentiation
between the correlates of the Caution Creek and Chasm Creek Formations described
by Nelson. However, the upper part (depths 2,299 to about 2, 381 feet) is somewhat
distinct from the remainder of Division B and includes Palaeofavosites cf. P.
okulitchi Stearn, Phaulactis stummi Nelson and a distinctive but unidentified genus of
strophomenid brachiopods. This upper part is equivalent to the upper part of the
Chasm Creek Formation, probably Member 3.

Division C (depth 2,190 to 2,293 feet). The upper part of this division is
sparsely fossiliferous; the highest diagnostic fossils are at 2,260 feet. The fauna is
characterized by:

Angopora cf. A. manitobensis Stearn
solitary corals with dissepiments

? Megamyonia cf. ? M. nitens (Billings)
absence of large pentamerid brachiopods
absence of Bighornia

Correlation is with the Stonewall Formation of southern Manitoba that is
probably of latest Ordovician age. The division appears to be younger than the
uppermost beds of the Churchill River Group as described from the outcrops of
northern Manitoba by Nelson (1963, 1964).

Division D (depth 2,002 to 2,185). The interval is characterized by the
distinctive brachiopod Virgiana decussata and is thought to be Middle Llandovery in
age (following Berry and Boucot, in press). Important taxa include:




Asthenophyllum sp. Alispira sp.

""Neozaphrentis" cf. N. hindi Stearn "Atrypa" aff. "A'" parksi Williams
Favosites sp. ""Camaroteochia" cf "C'". indianense
Palaeofavosites sp. (Hall)

Multisolenia confluens Stearn Virgiana decussata (Whiteaves)
Heliolites sp. Eophacops sp.

Correlation is with the Dyer Bay Member of the Cabot Head Formation
of southern Ontario, with the Lime Island Dolomite of northern Michigan, and with
the Fisher Branch Dolomite of southern Manitoba. A hiatus may be present in the
well between divisions D and C for there is no faunal evidence of any Lower Llandovery
rocks.

Division E (depth 1,695 to 1,995 feet). This is basically the zone of
Plectatrypa lowi and "Camarotoechia' winiskensis. Important elements of the fauna
include:

Synamplexoides sp. ? Meristina sp.

Favosites cf. F. favosus (Goldfuss) ? Fardenia sp.

Multisolenia sp. ? Howellella sp.

Propora sp. ""Camarotoechia" cf. "C"
Catenipora sp. winiskensis Whiteaves
Cystihalysites sp. Plectatrypa lowi (Whiteaves)
Eostropheodonta sp. Scutellum sp.

The interval possibly can be divided at 1,775 feet; below this horizon all
the halysitid corals are Catenipora, above they are all Cystihalysites, but this may
be a local phenomenon. The division is early Late Llandovery in age and can be
correlated with the Wabi Formation of Liake Timiskaming, with the Mindemoya
Formation of southern Ontario, with part of the Hendricks Dolomite of northern
Michigan, and with the Atikameg Dolomite of southern Manitoba .

Division F (depth 1,381 to 1,692 feet). The fauna of this interval includes:

Pteroleperiditia sp. ? Glassia cf. G. variabilis Whiteaves
Favosites cf. F. favosus (Goldfuss) Eospirifer sp.

Multisolenia sp. ? Atrypa sp.

Cystihalysites sp. aff. Rhynchotreta sp.

Synamplexoides sp. Howellella sp.

This is a Late Llandovery assemblage and the absence of Pentamerus
indicates an early Late Llandovery age. Pteroleperditia is found in the Hendricks
Dolomite of northern Michigan and Division F can be correlated with the upper part
of that formation, with the lower part of the Fossil Hill Formation of southern-
Ontario, with the Thornloe Formation of Lake Timiskaming, and possibly with the
East Arm Dolomite of southern Manitoba.
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Division G (depth 1,379 to 1,380 feet). This thin interval marks the
occurrence in the well of the large and distinctive ostracod Dihogmochilina latimarginata
(Jones) that is widespread in outcrops in the Hudson Bay Lowlands. It also separates
Late Llandovery faunas with ? Pentamerus from those of Division F that lack
Pentamerus. D. latimarginata was described from the East Arm Dolomite of
southern Manitoba, is known also from the lower part of the Cedar Lake Dolomite of
the same region, and from the Hendricks Dolomite of northern Michigan.

Division H (depth 1,298 to 1,378 feet). The assemblage includes a coral
fauna similar to the Late Llandovery coral faunas of British Columbia:

aff. Ptychophyllum sp. Cystihalysites sp.

Favosites sp. Cystihalysites aff. C. compactus

Coenites aff. C. laminatus (Hall) (Rominger)

? Pentamerus sp. Cystihalysites cf. C. magnitubus
(Buehler)

The pentamerid brachiopod is represented only by fragments but is
almost certainly Pentamerus, a genus characteristic of Late Llandovery time. The
age is Late Llandovery; correlation is with the upper part of the Cedar Lake
Dolomite of the outcrops of southern Manitoba, the Fossil Hill and Thornloe Formations

of southern Ontario and Lake Timiskaming, and the Schoolcraft Dolomite of northern
Michigan.

Division I (depth 1,072 to 1,250 feet). The major constituents of the fauna

are algae and stromatoporoids. Quantitatively minor items of the fauna that are
significant for correlation include:

Palaeocyclus sp. Heliolites sp.

Coenites aff. C. laminatus (Hall) Cystihalysites cf. C. magnitubus
Syringopora cf. S. verticillata Goldfuss (Buehler)

Favosites cf, F. favosus (Goldfuss) Solenohalysites sp.

Pentameroides cf. P. expansa (Whiteaves)

The coral fauna is typical of the uppermost Llandovery or lower Wenlock.
Hill (1959, p. 153) considered Palaeocyclus to be an index fossil for Late Llandovery
time. The only other reported occurrences of Solenohalysites are of Wenlock and
Ludlow ages and the genus, as yet, is not known from the widely distributed Late
Llandovery coral faunas of the Western Cordillera, The genus Pentameroides ranges
from uppermost Llandovery through the Wenlock and is present in the Reynales,
Fossil Hill, Thornloe, and Amabel Formations of Ontario and the Cordell Dolomite
of Michigan. The first appearance of the genus is later than that of Pentamerus (see
Division H) which also begins in Late Llandovery time. The age of Division I is

early Wenlock or latest Llandovery; correlation is with the Cordell Dolomite of
northern Michigan.
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Division J (depth 411 to 1, 071 feet) is a thick, unfossiliferous interval
that corresponds to the Kenogami River Formation. Based on its stratigraphic
position in the well, the age of Division J is somewhere within the span latest
Llandovery to Middle Devonian. Rare Silurian fossils are present in outcrops of the
lower member of the Kenogami River Formation and also have been reported
(cf. Glassia variabilis Whiteaves; Wilson, 1953, p. 63) from exposures now
assigned to the upper member. The age of the formation is not well established;
much of the Kenogami River Formation within the well is doubtless Silurian but the
upper part could be Devonijan.

The uppermost beds penetrated by the well contain a sparse brachiopod
fauna that has heen studied by A.E.H. Pedder. A Middle Devonian age is suggested
for the interval 67 to 102 feet, based on the presence of Productella cf. P. belanskii
Stainbrook and an undescribed species of Desquamatia. J. Le Fevre (in Nelson and
Johnson, 1969) has identified some conodonts, ostracods and tentaculitids from
horizons between depths 102 and 399 feet and suggested a late Early or early Middle
Devonian age for this interval.
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Figure 5. Lists of fossil occurrences, Division C, Kaskattama Well
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Figure 6.

Lists of fossil occurrences, Division D, Kaskattama Well
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Paiaeolavosites sp.
Multisolenma sp. X
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Figure 6. Continued
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-28

Footage

1750
1751
75

1755
1758
1759
1762
1764
1765
1766
1768

1769
1770
1772

1773
1774
1775

1777
1779
1780
1783
1784
1787
1788

1789
1790

GSC Fossil Locality Number

C-772

C-770

I c771

C.773

C-774
715

(

C-776
C-777
C-778
C-779
C-780
C-781

C-782
C-783
C-784
C 785

C-786
C-787

C-788
C-789
C-790
C-791
C-792

C-793
C-794

C-795

FAUNA

shell fragments and unidentified taxa

X
X
X
X
X
X
X
X

X
X

X
X

X
X

conodonts or scolecodonts

bryozoans

ostracods

clams

I

stromatoporoids

< _#4

X
x
X

Monograptus sp.

e

solitary coral

Asthenophylium sp

? Neozaphrentis sp.

Synamplexoides sp.

Favosites sp.

Favosites cf. F favosus (Goldfuss)

Palaeolfavosites sp

Muitisolema sp

Propora sp.

Catenipora sp.

Cystihalysites sp.

stropheodontid brachiopod

Eostropheodonta sp.

meristinid brachiopod

? Meristing sp

? Fardenia sp

? Howellella sp

Camarotoechia cf.C. winiskensis Whiteaves

Plectatrypa lowr (Whiteaves)

Encrinurus sp,

Scutellum sp.

.

GSC




-99-

Footage

1791

1792
1793
1795
1796
1799

1802
1803
1805
1808
1810

1812

1814

1816

1831
1833
1835

1836
1837
1838
1846
1848
1850
1852
1853

1854
1855

GSC Fossil Locality Number

C-795a

C-796
C-797
C-798
C-799
C-800
C-801

C-802
C-803
C-804
C-805
C-805a

C-806
C-807

C-809

C-808

| c-810 | 18
C-811
| C8lla

cglz

C-813
C-813a

C-814

C-815

C-816
Cc-817

FAUNA

shell fragments and unidentified taxa

X
X
x

x
X
x
X
X

X
X

X
X
x

X
x

conodonts or scolecodonts

-~ X

bryozoans

ostracods

clams

| stromatoporoids

Manograptus sp

solitary coral

Asthenophyllum sp

? Neozaphrentis sp.

Synamplexoides sp.

Favosites sp.

o (I -

Favosites cf. F javosus (Goldtuss)

Palaeofavosites sp.

pls

Multisolenia <p.

Propora sp

Catenipora sp

sp

Cystihalysi
stropheodontid brachiopod

——t

Eostropheodonta sp.

meristimid brachiopod

S S

? Meristina sp

? Fardenia sp

? Howellella sp

Camarotoechia cf. C winiskensis Whiteaves |

Piectatrypa low: (Whiteaves)

Encrinurus sp.

N

Scutellum sp

|

Figure 7.

Continued

GSC



_30_

—T—TT T T
I T [
_ C‘V\‘mmmy\‘—"mc f\c\'DV\wNEN\D'\O\DwV\'—‘GJ‘;‘Lﬂ
Potae ‘ml\DV\f\_V\'\OOCOG\/"rlmmmmm&DkD\D\Dr\l\l\wmmc‘c\
otag 8|23 |s|0|x[dB]|D( | |a|a|a|a|s|2 || ||a|2]a|a|S]|S
[ j | |
] T 1] T 1 T
=il sialolsin leis gl R o= mints ol s g lale o s
S 2 : I=]= i 4 @ |m ) I
GSC Fossil Locality Number I a;joglcc‘a.o a5 | o0 o | 09| e | & |00 |00 ed 00w |o0feo a0 00| |o0|d|a |
u‘uuo‘u;u‘ouu‘olouy_) old|ololafolo|o|oo|s|o|o]o
1 .

FAUNA |

shell fragments and unidentified taxa Ix]x[x[x]x]x[x

x
x
]
.

conodonts or scolecodonts

bryozoans

ostracods

-
x
X
X
X

clams

stromatoporoids

Monograptus sp. | ]

[

solitary coral ]

Asthenophylium sp

BE:
e M

? Neozaphrentis sp.

Synamplexoides sp.

S
4+

Favosites sp.

Favosites cf. F favosus (Goldfuss)

Palaeofavosites sp

Multisolenia sp

Propora sp

Catenipora sp. |

Cystihalysites sp.

stropheodontid brachiopod

Eostropheodonta sp.

meristinid brachiopod

Y [ -

? Meristina sp.

? Fardenia sp.

X
X
X

X

2 Howellella sp. ! |

“Camarotoechia” cf. C. winiskensis Whiteaves i

Plectatrypa low: (Whiteaves)

i

- T
Encrinurus sp. I |
Scutellum sp. [ ] |

TFigure 7. Continued




-31-

Footage

1381

1384
1385
1386
1436
1440
1441

1443
1444
1446
1447
1448
1449
1450
1451
1454
1455

1493
1494
1495
1496
1497
1498
1499
1500

1501
1502

TGSC Fossil Locality Number

C-669

C-670

C-671

C-672

C-673

C-673a
C-674

C-675

C-676

C-677

C-678
C-679

C-680

C-681

C-682

C-683

C-684

C-685

C-686

C-687

C-688

C-689

C-690

C-691
C-692

FAUNA

shell fragments and unidentified taxa

x
x
X

X
X

X

x
X
X
x
X

X

X

X
X
X
X
X

X

X
X
x

scolecodonts

bryozoans

ostracods

Pteroleperditia sp.

straight cephalopods

stromatoporoids

solitary coral

Synamplexoides sp.

undetermined tabulate coral

Favosites sp.

Favosites cf. F.favosus (Goldfuss)

Multisolenia sp.

P Cystihalysites sp.

7 Atrypa sp.

Eospirifer sp.

Glass:a variabilis Whiteaves

Hesperorthis sp.

Howeliella sp.

aff. Rhynchotreta sp.

strophonellid brachiopod

Encrinurus  sp.

Figure 8.

Lists of fossil occurrences, Division F, Kaskattama Well




-32-

Footage glglglziglz|zI2s 2 a|BI3Z(RI8 18|22 212125121818
ol L o el R e e R ER ) 0 R
Mg |V|VIN|[V|O|([O|mN|Mg|IVIV|INV OO |—=[N[MIF|O|O|N]O|O
GSC Fossil Locality Number |313|813/8(81312 8 &IRI8ISISI8IRIRISIFIF S IRIRIRS|R]R
Olo|ofo|ofdjo oo |ofd|o|ojo|o|o|o|d|o|o|o|d|ofo|d|o
FAUNA
shell fragments and unidentified taxa XX | X|[X XXX X XXX IX[X]X|X|X|X|X|X[X|X|[X|X[X|[X]|xX
scolecodonts
bryozoans
ostracods X
Pteroleperditia sp. x x
straight cephalopods X
stromatoporoids X|[X|X X|[X|X XIX[X|X|[X|X[{X|X|X X
solitary coral X X X X | X
Synamplexoides sp.
undetermined tabulate coral
Favosites sp. X X | X|X X ?|X
Favosites cf. F.favosus (Goldfuss)
Multisolenia sp. 1
Cystihalysites sp.
? Atrypa  sp. X|x
Eospirifer sp. X
Glassia variabilis Whiteaves
Hesperorthis sp. ?
Howeilella sp. X
aff. Rhynchotreta sp.
strophonellid brachiopod
Encrinurus sp. 4 B
GSC
Figure 8. Continued



-33-

Footage

1623

1624
1628
1634
1639
1643

1645

1656
1657
1658
1660
1662

1663
1664
1665
1667

1669
1670
1675
1676
1677

1680
1682
1689
1691

1692

GSC Fossil Locality Number

C-720
C-721

C-722

C-723

C-724
C-724a
C-725a

C-725
C-726
C-727
C-728
C-729

C-730
C-731

C-732

C-733

C-734

C-735

C-736

C-737

C-738

C-739

C-740

C-741
C-742

FAUNA

shell fragments and unidentified taxa

X

X
X
X
X

X

X
X
X
X

X

X

X

X
X
X
X
X
x

X
X

scolecodonts

bryozoans

ostracods

Pteroleperditia sp.

straight cephalopods

stromatoporoids

solitary coral

Synamplexoides sp.

undetermined tabulate coral

Favosites sp.

Favosites cf. F.favosus {(Goldfuss)

Muitisolenia sp.

Cystihalysites sp.

? Atrypa  Sp.

Eospiriter sp.

Glassia variabilis Whiteaves

Hesperorthis sp.

Howellella sp.

aff. Rhynchotreta sp.

strophonellid brachiopod

Encrinurus  sp.

Figure 8.

Continued

GSC



~34-

T1om BUIB)IBYSEBY ‘H UOISIAL(J ‘S80USIINDD0 [ISSO] JO S3SIT]

01 2andig

259
b3 “ds snyoukyiabalg i
X poO2eIISO
X podoiyoeiq pi1j|aAqiamos
X X ‘ds sniaweludd ¢
X (131yang) sngniubew D "y2 salshieynsi)
X (133 &) 0°0°))e A A0
X |x|x X |x|x &% ‘ds sausAeynsiy
X (l1eH) snieuiwe; D “}Jje sa)uao)d
X & o{x|x|é x| | X|é|x|é|é|%x ‘ds  sansoney
X X é X ds saioany
X ds wmnhydoyohlg jje
X[X| X |Xx X X X X X X X S| 102 Aieyijos
X|x{x| x |x|x|x|x x X X b X |[X|x|x X & x splosodojewons
X x x sue0azokiq
X|X|x| X |X|X|X X | X XX XX XXX XX X|X|X[X]X|X[XX[X]|xX|X X | X exe} paljnuapiun pue sjuswadel) |ays
YNNY4
ol @ 12(212(212(212]22|2[2] 212222222 2222222122222
FR| SO ) | O (N (AU O ) P O O VUL O O O O O O O R O U (RO R L Y O O O O O () O
T1oM BWBBYSBI] ‘D) UOISTAI( ‘S©0Ua1INd20 [ISSOJ JO SIS17 g 2an3l g

X

*ds sdooeydo3;

1102 31INQE] PAUILIBIAPUN

plosodojewons

ds saproxsidweuls

(sauor) eieuibiewnef eupysowboy!q

X

SpooeIIso

XX |X|[X|X]|X

X

BXe] PaljIuapiun pue siuawdes) |jays

YNNVY4

899-0

£99-0

Jaquinn Ay|e207 |Iss04 JSH

08€1

6LET

38e3004




-35-

T
Footage SIEIEIBIZI8I8IE|Z] 8 (B 8|BF)813)5 BIRIS)3)3 3\8)8F2)2)2/8/8
SIR|R|R[RIRI=SIR] = |= S22 2]5]=]2 23|25 = 3= = == == =2
— 2 0 Sl= wlwi~ ~ & < (w0
asc Fossil Locality Number | B(BIERIR\2 2R & RE & RaaRd & 85 8 BEESH838
OlO|0]|0|0|p|o|0]|o|o O O |O|p|e|o|o| O |[O|o|o]| O [O|ofd|slojo|o|d
FAUNA
shell fragments and unidentified taxa X[X[X|X|X|X|X|X X|X|X X X X |X X [X|X XX
algae ?[? x|x| ? [ ? Ll 217 ?
clams X
bryozoans
stromatoporoids X X[X| X x| x| |x X |[x|[x|x| x [x[x ?
solitary corals X X X X ? x
Palaeocycius sp.
Auiopora sp. 2
Coenites aff. C.iaminatus (Hall)
Favosites sp. 21 ? [ x 7.2 ? X X
Favosites cf. F. favosus (Goldfuss)
Syringopora cf. S verticiliata Goldfuss
Heliolites sp. X ?
Cystihalysites sp. ? ? X ? ?
Cy ites cf. C. {Buehler)
Solenohalysites sp. ?
pentamerid brachiopod
e P. (W )
spiriferid brachiopod
Cosmioiithus sp. ?
? Ajveolites sp.
GSC

Figure 11.
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