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INTRODUCTION

G. Stone (1899), in his study of glacial gravels, was the first to recognize the extensive “sand
plains” of SE Maine as marine deltas. H. Leavitt and E. Perkins, in their study of the glacial geology of all
of Maine (1935), reported the presence of the Pond Ridge moraine bank along with several extensive
deltaic sand and gravel deposits that they called “wash plains.” However, because of their limited field time
in SE Maine of a few weeks (Pers. Comm. J.M. Trefethen), they failed to recognize the extensiveness of
what is now informally called the emerged coastal moraine complex.

During the field scasons of 1965 and 1966, H.W. Bors (1967) initially defined components and .
age of the end moraine complex along the coast from Penobscot Bay eastward to the Eastport and the New
Brunswick/Maine border (Fig. 1). Work has continued by H.W. Borns, his students and other
professionals to further refine the distribution, chronology and processes involved in the deposition of the
complex and to assess its significance in understanding late glacial events in the circum North Atlantic
region.

© As presently understood, the coastal moraine complex actually is present along the entire Maine
coast and is composed predominantly of cross-cutting glacial-marine grounding-line moraines, scattered
ice-contact marine deltas, submarine kames, and glacial-marine muds (Thompson & Boms, 1985).

In eastern coastal Maine, the width of the complex varies from 10 to 30 miles. To the south, the
complex, its extent unknown, has been submerged by the Holocene sea level rise, and to the north the
moraine/delta complex is sharply replaced by eskers that extend up to 100 miles northward beginning on
the north side of the moraine complex. In general, the moraine segments of the complex range in size from
being 30-50' high, 500’ wide and several miles long to being 5-10° high, 100’ wide and 0.5 miles long.
They are composed predominately of stratified sands and gravels with lesser amounts of basal till. The till
is located primarily on the proximal side, and the submarine outwash is progressively intercollated with
fossiliferous marine mud in the distal direction. '

The recessional moraines, formed along the grounding line of the marine-based ice sheet
terminating in up to 250 of water, were deposited in a lobate cross-cutting fashion indicating a fluctuating
recessional margin. This lobated system of moraines is cross-cut along its full length, from the Cherryfield
area eastward to Lubec and into New Brunswick, by the Pinco Ridge moraine system (Fig. 1). This is
essentially a non lobated system of grounding-line moraine segments which, in contrast to those to the
south, are larger, bulkier, and more closely spaced forming a zone up to one mile wide that cross-cuts the
entire system to the south. The Pineo Ridge moraine system was deposited at the termination of a readvance
of unknown distance.

The age of the entire end moraine complex in southwestern Maine is constrained between about
14,000 and 13,200 yrs B.P. (uncorrected) and the readvance to the Pineo Ridge end moraine system is
terminated about 13,800 and 13,350 yrs B.P. (uncorrected). These events along the southeastern section of
the Laurentide ice sheet, the recession across the coastal zone, the readvance marked by the Pineo Ridge
~ moraine system, and the subsequent recession appear to be coincident with marked events in both the North
Atlantic and circum north Atlantic region and in the mid-continent of North America. (Note: We will
discuss the *C marine reservoir correction factor in the field).
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Figure 2. Section of Pineo Ridge delta. Schoodic Lake, Maine - USGS
Quadrangle 7.5 min map. Arrows show meltwater drainage
across the delta after the delta had started to emerge.
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Figure 6. Pineo Ridge moraine cross-cutting an older moraine. EPPING, Maine-
USGS Quadrangle 7.5 min. map.
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Figure 8A.
A schematic diagram showing the formation of a submarine Uroundma-lme

moraine in eastern coastal Viaine. Meltwater and sediment are discharging
from closely-spaced tunnels at the base of the ice margin. (H. Borns).
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12.530 :vIGO yrs. B.P.
(Stuiver and
Borns, 1975)

Location of
site

- approx. 40 cm. grass
3 Om
slump - oxidized, brown giaciornarine
clay
3.2 - : n
35 slump - olive-brown glaciomarine clay
Fm-d: olive-brown; some pink laminae. At 4.0 m
there is a fine sand layer approximately
20 cm thick.
4.7
50 Fl-d: blue-black and some olive brown.
3.1

Nucula expansa - 12,900 £.50 yrs. B.P.(O0S-2152)

Figure 3.21. Stratigraphy at the Machias Bay Quad site (Look’s Seafood Canenry).
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. Elevation (masl)  Stratigraphy Lithofacies
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Figure 17. Tumer Brook distal moraine site #1. A lodgement till with glacially shaped, faceted, and striated stones
rests on multiply striated bedrock, It is unconformably overlain by gravelly sandy subaqueous outwash. The
fossiliferous marine mud is massive and is truncated by crudely bedded sandy gravels, representing shoreface deposits.
(Dorion, in progress).
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Foramineferal abundance:

B Elphidium excavatum

forma clavatum 94%
3 Elphidium excavamum | 5o
forma excavatum 7
Cassidulina reniformae 2%
[ Cyclogyrasp. 1%
n=188 [N Haynesina orbiculare  1.5%

-

Molluscan 5180 results (After Kreutz, 1994):

4 [FESNEERERIN SR IAEENENEN! il iill
- iy
. ®
3 Qo @
- [ ]
3 L 4
50 -
13,810 +/- 90 wmm _ 2 H )
Nucula tenis ® Fm@),(s) |8 ] o
expansa ?’ﬁ* A
AA-7461 (=J
W — e ol
S i
@__ e 1 =0
0 “|"|Porilandia arctica
3.0 — g 4 |Nucula tenuis expansa
P . Yoldia myalis
-1 TUIT IRV AT JRENiar I nibngrnrsl lllll
6 S5 4 03 A2 -1 0 1 2
20 13
§12C (oloo)
Ostracode abundance:
1.0
13,650 +/- 55 mm. _
Macoma caicarea Cytheromorpha |\
0S§-1314 macchesneyi
MHW
n=13

Figure 18.Turner Brook distal moraine site. The fossiliferous marine mud is interbedded with sandy outwash,
sediment gravity flow deposits, and diamicton. - & 180 data after Kreutz (1994). (Dorion, in progress)
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Fig.3.18
surface
slump ~ T‘
silt-clay matrix
=~ color grey
clasts: (see Fig. 3.9)
n=237
56% striated
21% bullet shape
- 1.6
193 Same as above
- except only a few
L. 2.1 large clasts
—r Marine fauna is
abundant
2.8M

Macoma calcarea - 14,000 = 85 yrs. B.P. (OS-2154)

Figun: 3.18. Stratigraphy at Dennison Point. The faunal anaiysis rm:sented in the text
is from the same stratigraphic locadion as the AMS date. See table 3.1 for definitions

of lithofacies codes.
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Elevation

14C dates  (masl) Stratigraphy Lithofacies Palecenvironmental Data
4m Ostracode abundance:
Cytheromorpha macchesneyi 509
B Cytheropteron elaeni 29
[8 Jonesia simplex 9
Cytheropteron suzdalskyi 6
& [1 Acanthocythereis dunelmensis 5
=110
3
Molluscan & 130 results (After Kreutz, 1994)
O R A0 AN TN N T N0 O0% VO A T OE 00 00 0 0 I
- e e
13,800 + 80 T
Nuculg tenuis i |
expansa o .
0S-2075 ) o9 o L
2 -y s
L &
- . o
L1
. ] L
1 5
¢ ceEmeo -
13,150+ 140 '
Hiatella arctica 2000 -
{dwarfs) : "
AA-8213 i
LIRS LRI LI B Ui LI
13.350 £ 50 Dmm 0 1 2 3 4 5
Hiatella arctica 18A (0 .
(dwarfs) 5130 (%/00) n=63
0OS-7135 ‘Quoddy Formation
' Striae trend 136°
MHW
Figure 11. Carrying Place Bluffs exposure in Lubec, Maine. Striated bedrock is mantled by lodgement till. Grounding line

deposits directiy overlie till as a dropstone rich silty fine sand with a unigue assemblage of dwarfed Hiarella arctica articulated

molluscs. 2.5 m of laminated mud drapes the underlying units and is truncated by shoreface pebbly sands, deposited durmg

regression of the sea. $130 analyses after Kreutz (1994).
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Elevation Suatigraphy Lithofacies 14C and Marine Fauna

12,300 +- 160
GSC-795

Gadd (1973)
Motluscs reporied:
Hiaella arctica
Macoma calcarea
Serripes groenlandicus
Myamncaa
Balanus p.
Myytitus edidis
Linatia sp.
Neptunea sp,
Buccinuen p.

13,700+ 70
Nucula tenuis expansa

Elphidium excavatum
forma clavatum
Buccella fridgida
Cytheropteron suzdalskyi

16— Covered

14 -
Figure 11. Stratigraphic section from Sand Point,
New Brunswick. Exposure is 26 m high and is
fossiliferous in the Fm unit. Macro- and micro-fauna
M are representative of ice-proximal assemblages.
IZm Compare to Gadd (1973) off-lap assemblage.
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690 680 670

New Brunswick

Sheldon Poini

Toddy Pond

® S
D Late-Glacial Terrestrial

Submerged - 15.0ka to 12.0ka
The "De Geer Sea”

Modern Gulf of Maine

68¢ 670

Figure 1. Location map of field sites and transects. The De Geer Sea is shown at its hypothesized maximuem extent
approximately 13.100 C yrs. B.P. by which dme the ice sheet margin erminated entirely temestrially and above the
marine limit. '*C ages from each site are compiled in Table 1.




' 12.5 [ T T O S N T T | . T T T W T R T T
13.0 —
5 - : :
> T : -
& 7 -
2 135 . __
14.0— A -
- - Northwest -
§ gl‘}:s 1 H L4 1] l —;1— ; L] ;I L 51 1 ‘ lg T L i ] L] L] ; l L4 L L
ggg-zoxmg 6i i 20 i 40 ; 0 £ 80 100 Km
a : O
& . g2 g % s i : 5
£ g8 a & asgs & 2
g g g £ 33 3 E=Z 93 3 3
e : = - O
E zs i 8% F ¥R £ £
z s = 35 3 <2 £ 3
2 il s & s 5 0
= g = : : : 2 m
= 2 5 i £
= S o =] H
= g : 2
(=T B
2
= i
- : } . -
E N End Moraine Esker-Fed Inland Marine  SeaLevel Fall
& Zone Delta Zone Limit
€ Dennison Point
@ Turner Brook
@ Carrying Place Bluff
@ Sprague Neck
@ Marks Lake
@ Lily Lake
@ Patrick Lake
© Sand Point, N.B.
@ Pocomoonshine Lake
Figure 34. Graph of time versus distance
from eastern Maine for the southeast margin of
the LIS. Ages of significant geomorphic features
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Figure 5. Map showing elevations of surveyed glaciomarine deltas in Maine
and New Brunswick (Thompson et al., 1989).
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