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A RAISED FLUVIOMARINE OUTWASH TERRACE, NORTH SHORE J

OF THE MINAS BASIN, NOvA SCOTIA?
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Puerto Rico Nuclear Center, Mayaguez, Puerto Rico, and Department ™~
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ABSTRACT =3
A

; and openwork gravels of the glaciolittora] lithosome. These were deposited in a wave-agitated environment

Spencer and Five Islands, river valleys are filled with 3 glaciodeltaic lithosome, Bottomset clay deposits and "B
¢ sand and gravel foreset and topset deposits contain ice-contact features and, rarely, casts and molds of
Portlandia glch'alz's. Th.e glaciodeltaic Iithosmpe is disconformably overlain by a sheet of kettled glaciofluvia] ~

them as far as the Cobequid scarp. When the rate of uplift exceeded eustatic sea-leve] rise, the deltas emerged W\
nd underwent first dissection, then huria] under south-spreading alluvia] fans based at the foot of the
obequid scarp. Deposition was complete by Valders time of the classical sequence, since ice-wedge casts =

INTRODUCTION ing Cobequid Hills (fig. 2), borders the are
A discontinuous gravel and sand tetrace  to the north, It is an upfaulted block of
on the north shore of the Minas Basin, Nova lower Paleozoic low-grade metamorphic 2
! Scotia (fig. 1) has long been thought to con- rocks of the Cobequid Complex (Weeks,
| sist of proglacial deltas. J. W. Goldthwait 1948) and the Chignecto granite (Jacobson, N
(1924) has suggested that the landward 1955). The upper surface may be a dissected -~
| margin of the terrace represents the maxi-  peneplain lying at about 300 m. above sea N
. mum extent of postglacial marine overlap.  level. Two major wind gaps, the Parrshoro < 53
. Detailed observations indicate that these gap and the Folly Lake gap, divide the \‘
~ deposits do comprise a record of late Plejs. Cobequids into three stgments. The gaps T
tocene sea-level fluctuations, However, both  are at least partly of glacial origin, The
| glaciomarine and glaciofluvial lithosomes ~south face of the Cobequids is precipitous,
. occur in the terrace, and the two must be cut by steep gorges, and is remarkably

. distinguished before the maximum post-  straight for long distances (Pl 1,4). Tt is the o
- glacial marine overlap can be determined. scarp of the Cobequid fault, one of the major \\:l
. This paper establishes the terrace as a  structural features of the Maritime Appa- N
- formal chostra.tigraphic entity, indicates lachians, o
~ criteria for distinguishing between marine Two other provinces form an interlocking P
- and fluvial lithosomes in order to determine pattern in a strip of land between the Cobe- P
' the extent of marine overlap, and considers  quids and the Minas Basin. An irregular
the late Pleistocene history of the region, sedimentary upland consists of folded Car- \
+ The north shore of the Minas Basin is  poniferous clastic rocks, and gently tilted ™

- divided into three geomorphic provinces for
the purposes of this report. An igneous and
Metamorphic highland, the east-west trend-

Triassic clastic rocks and basalts (figs. 2, 9).
Consequent and subsequent valleys in the
sedimentary upland contain remnants of
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DEPUSLITIONAL ENVIKONMBENLS
OF THE TERRACE
GENERAL

The terrace is divided into compartments
corresponding to the major valleys of the
sedimentary upland. In addition, careful
study of numerous exposures in the sea
bluffs at Five Islands, Port Greville, and
Advocate Harbor (fig. 1) shows that there
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bedded in the sand and clay bodies (10-30
cm. median thickness [Ingram, 1954]) to
medium bedded in the sand and gravel
bodies (10-30 cm. median thickness) (see
fig. 3 and pls. 1,B, and 3). Bedding shows
continuity for up to 100 m.

Medium- to large-scale, high angle, pla-
nar cross-stratification (McKee and Weir,
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T16. 2.—Geomorphic provinces of the Lower Minas Basin

is also a vertical division into lower glacio-
deltaic and glaciolittoral lithosomes, and an
upper glaciofluvial lithosome. The term
“hluff”’ is used in this report for cliffs com-
posed of unconsolidated material.

GLACIODELTAIC LITHOSOME

Between Spencer’s Island and Five Is-
lands (fig. 1), the lower portion of the ter-
race commonly consists of masses of sand,
gravel, sandy gravel, or red clay resting on
red, clayey till. Its most important primary

1953) or a cross-stratification (Allen, 1963)
is abundant. Lobate, interfingering clay,
sand, and gravel bodies often have the
characteristic tripartite structure of the
Gilbert-type delta (Gilbert, 1890) (see pl.
1,C). At the Lower Five Islands sea blufls
and in the sea bluffs east of Port Greville,
topset gravels (locally, sands) can be seen
to roll over into and interfinger with thin-
bedded foreset sands and pebbly sands
which are inclined at 20-30 degrees. At
Port Greville, foreset sand and gravel beds



it into very thinly bedded, lami-
massive, silty, red clays. At Port
two to three deltaic lobes are
ne above the other. Locally chaotic
hese lobes appear to be ice-contact
tructures.
ory structures in the deltaic litho-
ude rhythmic alternations of grad-
and clay, slump zones, convolute
and asymmetric ripples with wave-
1ip to 50 cm. (pl. 2,4). At Five
molds of the euryhaline pelecypod
a glacialis (Gray) were found
966, p. 55). ~
wreal and stratigraphic position,
nd lithology of this unit clearly
that it was deposited as a series of
] marine outwash deltas in the
f the north shore valleys. The well-
lopset-foreset-bottomset structure

of the deltas shows that the 14-m. tide
range of the present basin was greatly re-
duced at the time of deposition. Modern
deltas of the Minas region (pl. 2,B) undergo
dissection at each low tide, and consist
only of very gently dipping topset beds,
spread in some cases over half a kilometer
of tide flat.

The extreme modern tide range is a con-
sequence of the dimensions of the Bay of
Fundy, which satisfy the conditions for
resonant amplification of the tidal wave’s
semidiurnal component. The bay averages
37 m. deep, and its critical length for reso-
nance is 296 km., which closely agrees with
its measured length of 300 km. The natural
period of oscillation of the bay is about 6.29
hours, which almost exactly fulfils the con-
ditions for semidiurnal resonance (King,
1963, p. 175). Calculations suggest that

T T
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T16. 3.—Cumulative curves of strata thickness from the glaciodeltaic lithosome

PLATE 1

utwash terrace and Cobequid scarp at Kirkhill, Parrshorn; B, stratified coarse gravels of the
al lithosome, Bog Brook, Advocate Harbor; C, topset and foreset beds in the glaciodeltaic litho-
Thaven, under Cape Blomidon. (Photo by D. Stanley.)
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1 Nas not been higher than at present glaclomarine lthosomes have an initial dip, , P
ice kettle development (Borns, 1966, p. the contact is an angular unconformity, and {
). Aerial photographs of the Parrsboro it is probably a disconformity at most other
ca reveal a relict pattern of braided chan- points, The relief on this surface is 6 m.
Is radiating from the Parrsboro gap (fig. Although it is difficult to be certain, this _ |
, indicating that sea level has not been disconformity may be the same one ob-
xher than this surface since it formed. served in sub-bottom profiles of the Mina;
The contact between the glaciofluvial Basin (fig. 12).

hosome and the underlying glaciomarine The braided upper surface of this litho-
hosomes is sharp, being some millimeters  some, its kettles, and cut-and-fill stratifica-
ick (pl. 3). Where the underlying tion indicate a glaciofluvial origin.
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F16. 5.—Surficial geology of Advocate Harbor area

PLATE 3

Left: Glaciodeltaic foresets and topsets of the Advocate Harbor Member disconformably overlain by the
1U’s Rest glaciofluvial gravels. Right: Tracing of the photograph. A, soil zone; B, Saint’s Rest Member;
opset gravel, Advocate Harbor Member; D, foreset sand, Advocate Harbor Member.
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RAISED FLUVIOMARINE OUTWASH TERRACE

CRITERIA FOR DISTINGUISHING BETWEEN
MARINE AND FLUVIAL LITHOSOMES
GENERAL STATEMENT

Identification of marine and fluvial litho-
somes is essential if conclusions are to be
drawn concerning the extent of marine over-
lap and crustal emergence. If all outwash
surfaces in the Minas Basin region are as-
sumed to represent marine surfaces when in

0 300
B |
METERS

699

fact fluvial surfaces are present, errors of up
to 25 m. will occur. Criteria have been
developed which serve to distinguish be-
tween marine and fluvial lithosomes at
those exposures on the north shore of the
Minas Basin where both lithosomes are
present and well exposed. Firm identifica-
tion is not possible at some other less well-
exposed outcrops, These criteria arc based

BEDROCK UPLAND
[l PLEISTOCENE TERRACE
S HOLOCENE TERRACES

L] waTER
~--—_RIVER CUT SCARP

Yivi

CROP MARKS

TF16. 6.—Surficial geologv of Parrshora area.
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OUTWASH TERRACE

4 SEDIMENTARY
g UPLAND
IGNEQUS AND
METAMORPHIC HIGHL,
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MINAS PASSAGE
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™~ PALEOCURRENT
DIRECTION
o | ® 174(+) DEPTH (MINIMUM)
45 15 - ’\,o TC BEDROCK, FEET
0]
) ~ CONTCURS IN FEET
) I o
©4°30 6415
Fic. 11.—Tsopach map and current directions of proglacial streams, Minas Basin. Isopach data from Huntec Limited of Toronto; released by the Atlantic 1
opment Board of Canada. g
g
-
o
wn-

F16. 12.—Sub-bottom profile made with a Huntec mark 2A Hydrosonde system. A, water-sediment interface; B, disconformity within Five Islands Form:
possibly that separating members; C, sediment bedrock interface; D, multiple of water-sediment interface.
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