Assembling a teaching collection at COA: outcrop, hand-sample, and
thin-section analysis of rocks from Mt. Desert Island
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Building a Collection:

1. Field Work:
Landscape (km) and outcrop
(m) scale descriptions

Goals and Methods:
During the past two years, COA students and community members have been building a geological
teaching collection at COA. Currently, a number of COA classes use the collection, which resides in
the Dorr Museum Classroom. In the future we hope this collection will be accessible and useful to
interested community members and island visitors.

3. Lab Work:
Thin-Section (mm) scale
description with a petrographic microscope

Main Goals:

Tyler and Miranda using the petrographic microscopes
Sam measuring frac- Jane and Tian mapping a dike
on Cadillac Mountain
ture orientations

Students describing an
outcrop

Involve COA students and community members in the on-going project

2. Lab Work:
Hand-sample scale
(cm) description
with a hand lens

Methods:
Describe the rocks of MDI on various scales: Landscape, Outcrop, Hand-sample, Thin-section scales
with both a petrographic microscope and scanning electron microscope (SEM)
Sampled the main rock-types of the island in accessible and permitted locations

Jane and Miranda describing and cataloging the hand samples
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oldest rock on MDI, is
characterized by the foliation (wavy appearance) on every scale.
Notice this foliation in
each of the images: Outcrop, Hand-sample, and
Thin Section (left and
below).
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Main Minerals in
the Cadillac Granite:
K-Spar = Potassium
Feldspar
Qtz = Quartz
Hbd = Hornblende
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Using the SEM we imaged
large grains of quartz, potassium feldspar, and hornblende as well as some
trace minerals. The energy
spectra helps us determine
which mineral we are scanning (below).
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Somesville Granite (~420Ma)
Halls Quarry

Hand-Sample Scale

This granite, the most abundant rock on
the island, is characterized by its deep pink
color and presence of the black mineral
hornblende (rather than biotite as in the
Somesville Granite). Hornblende is distinguished by its 2 cleavage planes at 120°
apart (see petrographic scope image).
Using the SEM we found trace magnetite
and zircon in this granite.
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The SEM data shows an abundance of quartz, muscovite,
chloritized biotite, and some trace sulﬁde and phosphate minerals (above). The energy spectra for each grain helps us determine which mineral we are scanning (below).
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A large grain of pyrite is oxidized to hematite around the
grain rim.
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Cadillac Mountain Granite (~420Ma)
COA Cox “Protectorate”

Thin-Section Scale: Scanning
Electron Microscope
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Tyler and Marty at the SEM

Miranda at the SEM

Counts

Ellsworth Schist (~500Ma)
Hadley Point Beach
This greenschist, the

4. Lab Work:
Thin-Section (μm)
scale description
with a scanning
electron microscope (UMO)

Counts

Build a dataset for future study on COA and friends’ properties (Peggy Rockefeller Farm, Cox
“Protectorate,” Willowind, Four Footed Farm)

Bar Harbor Formation (~465Ma)
Shore Path, Bar Harbor

Open pit of Halls Quarry in Somesville. This
salmon-colored biotite-rich Somesville Granite
has clear horizontal fractures making it easier to
quarry than non-fractured granite (Photo: Alyssa
Cogen)
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Outcrop Scale:

This ﬁne-medium grained granite
can be salmon to light gray in color
with quartz, potassium felsdpar,
plagioclase feldspar, and biotite
mica making up the main minerals.
It is distinguished from the Cadillac
Moutnain Granite by the presence
of biotite instead of hornblende.
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Hand-sample Scale:

Outcrop Scale:

The Bar Harbor Formation, a lowgrade metasedimentary rock, dips
slightly NE along most of the
Shore Path.

This hornfels is ﬁne grained
with alternating layers of silt,
mud, and trace ash. The rock is
slightly fractured and oxidized.
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Granite (~370 Ma)
Seawall Beach
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This SEM image (right) shows a representative
section of the granite including biotite (Bio) displaying 1-direction of cleavage, potassium feldspar (K-spar) with a perthitic texture, plagioclase
felspar (Plag) with 2-directions of cleavage, amorphous quartz (Qtz), and trace ilmenite, an iron
oxide mineral (Ilm).
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Quartz Muscovite

Thin-section Scale:

Photomicrograph from the petrographic microscope in plain polarized light
(A) and crossed polarized light (B). We can see distinct sub-rounded grains
of quartz and feldspar as well as distinct layers. With the scanning electron
microscope (C), we ﬁnd many diﬀerent trace minerals based on their emission spectra.

Acknowledgements

1 cm

Outcrop Scale:

Seawall Beach, looking northeast. The granite is smooth and
hummocky due to the mechanical rock weathering from
pounding boulders and wave
action (Photo: Alisa Nye).

Hand-sample Scale:

This ﬁne-grained light pink
granite has a sugary texture.
The main minerals in this
rock are quartz, potassium
felsdpar, plagioclase feldspar, and biotite mica.

Hand-lens Scale:

Trace crystals of amazonite, a potassium feldspar,
makes this granite unique
on the island. Pits have
formed where biotite
grains have weathered out
(Photo: Alisa Nye).

Presented here
Part of the collection, not presented here

Duane Braun, local geologist, USGS certiﬁed mapper - ﬁeld site
access and outcrop interpretation
Pancho Cole, David Folger - access to bedrock at Willowind Therapeutic Riding Center
Steve Haynes - Granite Industry Historical Society Museum Director
- quarry tour, museum tour, granite comparison
Gordon Longsworth - GIS Lab Manager, COA
Jay McNally and Family - access to bedrock at Four Footed Farm
Martin Yates, UMO Scanning Electron Microscope Laboratory Manager - taught students to collect data using the SEM and mineral interpretation

