Journal of Science Vol.10 August 2020 94

New occurrence of Ostracodes used as indications of paleoecology and
age for Scots Bay Formation, Bay of Fundy, Canada

Hassan S. Hassan

Geology Department, Faculty of Science, Misurata University
Hassan@Sci.misuraru.edu.ly

Submission data : 28.6.2020 Acceptance data 26.7.2020 Date of electronic publishing1.8.2020
https://www.misuratau.edu.ly/journal/sci/upload/file/R-1267-ISSUE-10%20PAGES%2095-100

Abstract: Fossils in the Jurassic Scots Bay Formation are rare but silicified, species
include ostracodes, small gastropods, small clams, fragments of charophyte stems, and
freshwater stromatolites. The silicified ostracodes and algae are found in thin to thick
beds of mixed carbonate and siliciclastic units deposited in erosional paleotopographic
lows on the top of the Early Jurassic North Mountain Basalt (NMB).

Ostracodes are the most common type of fossil in the Scots Bay Formation, in this
study nearly 800 specimens have been extracted. These ostracodes are moderately to
well preserved, thin-shelled, and occur as whole silicified carapaces, separated valves,
and internal molds. Three ostracodes genera have been identified: Darwinula, Timiri-
asevia, and Metacypris. Determining the exact age for this Formation has been a mat-
ter of mild dispute. The

recorded new occurrence of these ostracodes assemblage will help to revise age and
provide enough knowledge about paleoecology of Scots Bay Formation

Keywords: Assignment problem, Fuzzy numbers, Robust ranking function, Hungar-
ian method.

Introduction which siliciclastics dominate, including

The Triassic-Jurassic Fundy Group rocks feldspathic

are exposed along the south and north _
shores of the Bay of Fundy (Fig. 1). It .
consists of four nonmarine formations
which, in ascending order, are the
Wolfville, Blomidon, North Mountain
Basalt, and the Scots Bay formations. At
the top of the Fundy Group, the Scots
Bay Formation along the south shore is
believed to be time-equivalent to the
McCoy Brook Formation along the north
shore [21]. The little studied Scots Bay
Formation is unique because it is a chert-
bearing mixed carbonate and siliciclastic
units.

In outcrop, the Scots Bay Formation
reaches a maximum thickness of about 7
meters, being exposed in small coves
from east of Baxters Harbour to west of
Scots Bay, Nova Scotia The Scots Bay
Formation is composed of different types
of lithofacies of
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Figure 1. Location map of the study area.
A, the Bay of Fundy in northern Nova Sco-
tia and the main outcrops of Scots Bay For-
mation in the Scots Bay area. B, Strati-
graphic section of the study area.
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sandstones, conglomeratic sandstones,
silty sandstones (Fig. 2). The carbonate
rocks consist of calcareous sandstones,
packstones, wackestones, and bioclastic
limestones. Chert beds and jasperoid
nodules are common ([17].

The Scots Bay Formation is character-
ized by small assemblage of silicified
freshwater lacustrine ostracodes, mi-
cromollusks, algae, stromatolites, rare
dinsour footprints, plant fragments and
rare fish [4, 16,17]

Because there is a paucity of studies of
Late Triassic-Early Jurassic nonmarine
fossils available worldwide, there is in-
sufficient knowledge about their biostra-
tigraphy, paleoecology and evolution.
This information is necessary to under-
stand and interpret the depositional envi-
ronments, age and paleoecology of the
Scots Bay Formation as well as other
Fundy Group formations along eastern
North American margin.

Over 800 specimens of small Ostra-
codes were collected and prepared for
identification and analysis during the
study of my master degree at Acadia
University in Nova Scotia, Canada. Os-
tracodes are the most common faunal el-
ement in the Scots Bay Formation, they
are mostly silicified and common in bio-
clastic limestones at Woodworth Cove,
Central Broad Cove and East Broad
Cove (Fig 1). Three genera are identified
and reported as new occurrence and pub-
lished for first time in the Scots Bay For-
mation, these are Timiriasevia, Dar-
winula and Metacypris [17].

In this paper, the new identified Ostra-
code have been utilized for the study of
the paleoecology of the Early Jurassic
Scots Bay Formation.
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Figure 2, Stratigraphic section of the Scots
Bay Formation with major characteristic
features of the environmetnal facies

The Scots Bay Formation is at a crucial
level just above the Triassic-Jurassic
boundary over which there is currently a
debate regarding the kind of late Triassic
extinction event(s)[22]. Because there are
very few well preserved early Jurassic
freshwater fossil assemblages known
worldwide, a thorough study of the Ostra-
codes of the Scots Bay Formation should
be significant regionally along the east-
ern North America continent and possibly
more broadly to correlations with north-
west Africa [23] and elsewhere. The oc-
currence of these Ostracodes may led to
better understanding of the genera age
range for the Scots bay Formation.

Paleoecology
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The study of the environmental require-
ments and water chemistry of ostracodes
began early this century, so that paleoen-
vironmental reconstruction can be made
from fossils ostracode assemblages. Os-
tracodes have been found almost in all
environments: marine, rivers, lakes,
springs, estuaries and brackish lagoons.
The ecarliest known freshwater ostra-
codes inhabited shallow ponds, coal-
forming swamps, and streams of Early
Pennsylvanian time. Some ostracodes
are most common in fresh water such as
Darwinulidae, most of the Cypridae and
a few Cytheridae. Carapace thickness in-
dicated the alkalinity or acidity of the
water. For example, Candona is intoler-
ant of acid waters [1]. Carbonel [3] re-
ported that the abundance and diversity
of ostracodes can reflect a good food
supply, low energy levels and an ade-
quate oxygen supply. It should be noted
that the Scots Bay Ostracodes are very si-
licified which made it impossible to ex-
amine and run isotopes analysis on their
carapace.

Based on geochemistry studies for Scots
Bay rocks, Thompson [26] concluded
that the climate of Scots Bay lake was
warm and humid with seasonal variation
in precipitation. In this warm subtropical
environment, ostracodes, microgastrop-
oda and algae thieved in shallow well
oxygenated waters of Scots Bay in east-
ern Canada.

Limestones and carbonate deposits in gen-
eral are well-known in slightly alkaline en-
vironments and are more appropriate for
ostracode faunas. The ostracode assem-
blages in the Scots Bay Formation have
been found more in carbonate rocks rather
than in the clastic rocks. Today, and prob-
ably since Jurassic, cyprid, Darwinulid,
and limnocytherid ostracodes occur in all
aqueous environments except those of low
pH and very high alkalinity water [26].
They are found from deepest lakes to the
shallowest temporary puddles. According

to [20] Darwinula is essentially a freshwa-
ter form and occasionally is also encoun-
tered in oligomesohaline waters. Dar-
winula represents the largest part of the
Scots Bay Ostracodes assemblage (Plate
1). It is smooth-shelled and mainly rep-
resented by isolated valves. However, the
presence of freshwater fossils in limestone
and silty sandy limestone and the absence
of evaporite minerals are indicate aerobic
freshwater condition for Scots Bay lake.
The new occurrences of Timiriasevia and
Metacypris (Plate 2) which have been
found in Scots Bay Formation. are thought
to be in brackish or freshwater strata. The
salinity and temperature of the lake evi-
dently did not reach extreme values even
when lake levels fell as evidenced by the
horizons of mudcracks. The high amount
of closed carapaces that occur in the bio-
clastic limestone bed at Central Broad
Cove may also indicate weak current activ-
ity. On the other hand, the large amount of
the single valves that occur in the sandy
limestone at Woodworth Cove may indi-
cate relatively high current activity.

AGE OF THE SCOTS BAY
FORMATION

The age interpretation of Scots Bay For-
mation has changed from Cretaceous to
Triassic to Early Jurassic during this cen-
tury. It has been matter of minor contro-
versy to determine the precise age for this
formation. Haycock [13] suggested a Cre-
taceous age, but later he found a head of a
fish that was identified as a Triassic genus.
Power [25] suggested a Triassic age for
Scots Bay Formation based on the Triassic
fish found [10,] suggested an Early Juras-
sic age. Cameron (1986) noted that the
Scots Bay fauna resembles, at the generic
level, the freshwater invertebrate faunas of
the Late Jurassic Morrison Formation of
North America and Purbeck Beds of Eu-
rope.



97 Fuzzy Assignment problems

The stratigraphic position of the Scots Bay
Formation on the top of the stratigraphic
sequence in Bay of Fundy makes its age
determination problematical. Knowing
just the age of underlying North Mountain
Basalt just provide a lower age limit.
Hayatsu [19] dated the age of the underly-
ing North Mountain Basalt (NMB) at 191
+ 2 Ma, which is Late-Early Jurassic. Dep-
osition of the Scots Bay Formation oc-
curred some time later, at the end of early
Jurassic or early Middle Jurassic.
Ostracodes finds by [16] and published
herein may hold the greatest promise for
pinning down the exact age of the Scots
Bay Formation.  Darwinula lissica is
known from Early Jurassic freshwater
deposits, such as Bristol Horizon (Rhae-
tic assemblage) and Coal-bearing strata
of south China. Darwinula  Saryt-
irmenensis has been reported from the
Middle Jurassic Kota Limestone of India
also Late Early Jurassic of South China.
Metacypris has been previously reported
from younger Jurassic occurrences else-
where in the world. The presence of dar-
winulid ostracodes may suggest that dep-
osition of Scots Bay Formation started at
the Early Jurassic time. This support its
correlation by [10]. with the Early Juras-
sic McCoy Brook Formation along the
north shore of the Bay of Fundy.

However, the Early to Middle Jurassic
age uncertainty using biostratigraphic
techniques may be resolved by further
work on other elements of the Scots Bay
fauna. The time range of several of these
ostracode genera may extend back to
Early Jurassic, but there are very few
well-studied Early Jurassic freshwater
microfossil assemblages known through-
out the world for comparisons with the
Scots Bay fauna. The genus Timiriasevia
was originally reported from the Middle
Jurassic of the former U.S.S.R. and from
Bathonian (Middle Jurassic) beds of the
Paris Basin.

It appears that there are more evidance
that indicate that the age of Scots Bay
Formation should be extended to Middle
Jurassic. These include ostracode assem-
blage (Timiriasevia sp.) of Scots Bay
Formation which is very similar to the
ostracode assemblage of the Middle Ju-
rassic-age Kota Limestone in India.
Moreover, The evidence of weathering
and erosion [16] on the irregular surface
(nonconformity top of NMB, dated 191
+ 2 Ma) of which the sediments of Scots
Bay Formation were deposited may sug-
gest time gap (hiatus) between the two
formations.

CONCLUSION

The Scots Bay Formation was deposited by
a lake system that was generally shallow.
Fossils in the Scots Bay Formation are rare
and mostly silicified. They include a rel-
atively low diversity of ostracodes, small
gastropods, small clams. Ostracodes re-
ported for the first time include Darwinula
sarytirmenensis, D. aff. liassica, D. acadi-
aensis n. sp., Darwinula n. sp., Metacypris
ridgensis n. sp., and Timiriasevia aff. digi-
talis.  The presence of this ostracode as-
sembly indicates freshwater lacustrine en-
vironment. The darwinulid ostracodes sug-
gest an Early Jurassic age for the Scots Bay
Formation. This suggests its age according
to its stratigraphic position and dinosaur
footprints which suggest its correlation
with the Early Jurassic McCoy Brook For-
mation along the north shore of the Bay of
Fundy. However, the recent recorded oc-
currence of ostracodes in Scots Bay For-
mation shows considerable similarities to
other ostracode assemblage reported in
Middle Jurassic-age formations elsewhere.
Also, the presence of late early Jurassic
nonconformity between Scots Bay For-
mation and underlain NMB Formation
may indicate time gap (hiatus) between the
two formations.

Explanation of plate 1
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Darwinula aff. liassica
Fig. 1- Oblique view (X 77)
Fig. 2- Ventral view (X 66)

Darwinula sarytirmenensis
Fig. 3- Oblique view (X 43)
Fig. 4- Oblique view (X 60)
Fig. 7- Dorsal view (X 56)
Darwinula n. acadiaensis

Fig. 5- Lateral view, arrow indicates ad-
ductor muscle scar on internal silica mold
(X77)
Fig. 6- Lateral view of juvenile carapace
(X 60)

Darwinula n. sp.
Fig. 8- Lateral view (X 105)

Plate 1

Explanation of plate 2
Metacypris ridgensis n. sp.

Fig. 1- Oblique view (X 100)
Fig. 2- Dorsal view (X 51)

Fig. 3- Internal view of single valve
(X 74)

Fig. 4- Oblique view of juvenile in-
ternal mold (X 74)

Timiriasevia aft. digitalis.

Fig. 5- Dorsal view of male carapace
(X 74)

Fig. 6- Ventral view of male cara-
pace (X 63)

Fig. 7- Dorsal view of female cara-
pace (X 70)

Fig. 8- Ventral view of female cara-
pace of internal mold (X 102)

Plate 2
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