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A New Look at the Geologic History of Great Duck Island and Mount Desert Rock Through High Resolution Aerial Imagery,
Geologic Mapping, Geochemistry, and Geochronology
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R aised bou lder beaches are fou nd throu g hou t the island and reflect hig her
sea levels post LGM . M odern bou lder beaches bou nd many of the eastern
and western sides of the island. T he low area in the north central portion of
the island is a wetland bou nd on both sides by bou lder beaches.

Great Duck Island: Geomorphic Map

Granite dominates the sou thern half of the island. F ing ers of felsites as
well as blocks of altered metasedimentary rocks are fou nd in contact
with both the g ranite and rhyolite. R hyolite blocks within the g ranite
su g g ests the g ranite is you ng er. T he contact between the g ranite and
rhyolite is g radational throu g h the central portion of the island, which is
also the site of many basaltic dikes and fractu re zones.

Great Duck Island Geochemical and Geochronological Data
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Mount Desert Rock: Drone Image

U AS  derived orthomosaic. S titched tog ether from 180 imag es. H illshade model derived from U AS  created DEM

H ig htide

j

An example of the
marker u sed to
g eoreference the
imag es. Each marker
is a one foot diameter
circle divided into fou r
qu adrants. It is applied
to the bedrock with
su rveyor paint and
labeled with a
corresponding  nu mber.

Text

Keepers H ou se and Lig ht H ou se
of M ou nt Desert R ock. N ote the
"onion exfoliation" of the g ranite.

Phaneritic.
Q u artz (Q T Z) (30%): S howing  u ndu lose
extinction. Anhedral. 0.5-1mm in diameter.
Plag ioclase and Potassiu m F eldspar (KS P)
(67%): M ostly potassiu m feldspar. S howing
exolu tion and twinning  in the plag ioclase
feldspar.
Biotite (2%): Being  replaced by iron oxides.
Very altered. Anhedral.
Iron O xides (<1%): H ematite (H M T ) and
M ag netite. H ematite is distribu ted along
fractu res. Less than 0.1mm in diameter.

Phaneritic
Q u artz (Q T Z) (30%): Generally anhedral.
Geater than 1 mm in diameter. S ometimes
u ndu lose.
Plag ioclase F eldspar (30-35%): Generally
anhedral. Larg er than 1 mm in diameter. Very
weathered.
Potassiu m F eldspar (36%): Generally anhedral.
Larg er than 1 mm in diamter. Very weathered.
Biotite(BT E) (2-5%): T races of apatite and
titanite in biotite g rains. 0.1 mm in diameter.
Anhedral
T itanite (T N T ) (1-2%): Eu hedral, .01-.03 mm in
diameter

Mount Desert Rock GraniteGreat Duck Island Granite
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GDI and M DR  share a chemical
sig natu re with other reg ional
ig neou s rocks. H owever, as the
ag e of the rock decreases, so do
trace element concentrations.

Bedrock fractu res on M DR  and GDI follow the reg ional fractu re trends of abou t 90 and 180 with minor N W  and N E trends (Eng elder, 1989).
T his pattern is observed on M ou nt Desert Island. N earby S wans Island has dominant N W  and N E trends with E-W  minor trends. (e.g .
Greg ory, 2014).
U -Pb zircon ag es were measu red u sing  LA-ICPM S  (Laser Ablation Indu ctively Cou pled M ass S pectrometry) on 50 g rains per sample.
M aterial was collected for 30 seconds via a 26mm spot size, with wash ou t times of approximately 20 seconds. Data were redu ced in Iolite,
and 238U /206Pb ag es here are reported here.

GDI is dominated by two rock types: pink g ranite in the sou th and rhyolite in the north. N ew preliminary 238U /206Pb zircon ag e of the
g ranite is 313.3 +/- 3.0M a, which is sig nificantly you ng er than other reg ional ig neou s rocks (~370-420 M a). T he rhyolite and g ranite have
similar chemical sig natu res.
Larg e basaltic dikes are primarily fou nd within the g ranite. Dikes on the island g enerally trend east-west and many are located in the central
portion of the island which has a hig her fractu re density than  the north and sou th. S ome partially melted blocks of metasedimentary rocks
are also fou nd within the fractu red contact zone in the central portion of the island.

Previou sly u nmapped, M DR  is a fine-g rained g ray g ranite that is cu t by many thin felsic dikes. O u r new preliminary 238U /206Pb zircon ag e
of the g ranite is 296.5 +/- 2.9 M a, the you ng est in this reg ion of the central M aine coast.

Discussion

Great Duck Island

Mount Desert Rock

Fractures & Dikes

F ield mapped fractu res are displayed
in black and dikes are displayed in
brown.

R emotely mapped fractu res from aerial
and hillshade imag ery are displayed in
red (major fractu res) and orang e (minor
fractu res). F ractu res measu red in the
field are displayed in black. F ractu res
on Great Du ck Island strong ly trend
east-west with a su bset trending  north-
sou th. T he major trend matches the
orientation of reg ional fractu re patterns
on nearby islands.
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Great Duck Island: Geologic Map
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Beaches
GDI Bou lder Beaches

A'

A

T opog raphic profile (A-A' on Gemorphic M ap)
of the sou thwest corner of Great Du ck Island
revealing  raised bou lder beaches. T he hig h
point near A is the modern bou lder berm (in
yellow on Geomorphic M ap).

Spencer Gray III (1), Sarah R. Hall (1), Melanie J. Michalak
(2), and David G. Bailey (3)

Colleg e of the Atlantic’s two island research stations, Great Du ck Island and
M ou nt Desert R ock, are integ ral parts of stu dent research prog rams at the
Colleg e. H owever, pu blished g eolog ic data are lacking  for both islands.
T he g oal of this project was to condu ct field and remote mapping  of the two
islands to produ ce baseline g eolog ic and g eomorphic maps as well as to
obtain g eochemical and g eochronolog ical data.
T hese data will serve as a preliminary resou rce for fu tu re g eog raphical,
biolog ical, ecolog ical, g eolog ical, and historical research on the islands and
su rrou nding  reg ion.
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Trace Element Abundances
Great Du ck Island and M ou nt
Desert R ock are both A-T ype
Granites (Pearce et al, 1984;
F rost et al, 2001). A-type
g ranites are formed within plate
reg ions associated with alkalic
volcanoes. Althou g h GDI (~313
M a) and M DR  (~296 M a) are
sig nificantly you ng er than other
reg ional ig neou s rocks (~370-
420 M a), they have similar
chemical characteristics.
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MDR Granite
238U/206Pb age:
296.5 +/- 2.9 Ma

GDI Granite
238U/206Pb age:
313.3 +/- 3.0 Ma

F ractu res: W hen plotted tog ether
the relationship between field
measu red and remotely
measu red fractu res is clear.

12' wide basaltic dike cu t by
felsic dike with peg matitic

0.1 mm
Granite contains
distinctive eu hedral titanite
visible in thin section.

Text

Contact between Great Du ck Island g ranite and felsite. T he g ranite is to the rig ht
and the felsite to the left. T he g ranite is phaneritic with mostly potassiu m feldspar
and qu artz. Biotite is the dominant mafic mineral. Intersecting  fractu res have
resu lted in the produ ction of very ang u lar g ranite blocks along  m u ch of the coast.
T he felsite is aphanitic and composed of qu artz and potassiu m feldpsar with very
small amou nts of biotite.

Field Site 2

An example of the felsic
dikes that are fou nd on the
island. S imilar composition
as the g ranite.

GDF au lts
GDI Dikes
GDContact

GDI Bedrock
Type

F elsites
Granite
R hyolite


