Mineral Resources

Gold

Gold (Au) has been found through-
out the Exotic Terrane region as
well as the Appalachian/Pied-
mont. However, having an aver-
age abundance in the crust of only
0.004 parts per million, gold can
be profitably mined only where
hydrothermal solutions have con-
centrated it. Gold is not found in
high concentrations in the North-
east. Most often occurring in its
native state (not combined with
other elements), gold has been
found in stream sediments in very
small amounts.

pyrite: FeS

Manganese (Mn) is used in the
production of steel.
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Theformation of theigneousand metamorphic rocksthat dominatethe
Exotic Terraneregion provided the perfect conditionsfor spectacular concentra-
tionsof metdlicand non-metalicminerds. Thefirst chartered mining company in
the US started inthe Exotic Terraneregionin 1709 at the Simsbury Copper
Mine, Connecticut (now East Gransby, CT). Other very early mineswere
located inthe BlueHillsalong coastd Maine.

Metallic Minerals

Withthecollision of the Taconic volcanicidandsin the Ordovician,
Bdticaand Avaoniainthe Devonian, and thefind collisonwith Africaduringthe
Permian, thevariousdicesof the Exotic Terrane region have undergone signifi-
cant periods of compression, deformation, metamorphismand intrusion by
magmas. These dynamic geologic conditionsgaveriseto theformation of many
metallic minera s (often associated with igneous and metamorphic rocks). Gran-
itepegmatites, commoninthisarea, ofteninclude uranium, gold, antimony,
graphite, andiron. Gold, lead, silver and copper are associated with the meta-
morphic rocksin theregion and commonly found in association with one another.

Exceptiondly finequality crystalsof pyrite, ‘foolsgold,” arefoundin
Chester, Vermont. A very common and widespread mineral, pyriteformsin
igneous, metamorphic and sedimentary environmentsaswaell asthrough the
chemical alteration of other minerals. Other metalic mineralsand oresfoundin
the Exotic Terraneregioninclude molybdenum, cobalt, nicke, tin, and tungsten.

Thelargest manganese deposit onthe North American continent isfound
inMainein Silurian rocksof Aroostook County. Themildly metamorphosed
Silurian rockswere once sedimentsat the bottom of the I apetus Ocean. Con-
centrations of manganese commonly form on ocean bottomstoday.

Non-Metallic Minerals
The primary non-metallic minerasof theregion are metamorphic and
pegmatite mineras, which are so common in the Exotic Terrane areabecause of
thefoundation of igneousand metamorphic rock.
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in Metamorphic Rocks

The processof metamorphismrangesfrom|low grade (with only mild
increasesin pressure and temperature) to high grade (with severeincreasesin
pressure and temperature). Mildly deformed rocks may be subjected to very
low grades of metamorphism and outwardly exhibit little changein appearance.
Severely deformed rocks, on the other hand, have usually been subjected to
very high grades of metamorphism and appear distinctly different. Thehigher the
degree of metamorphism, the greater the changeistotheoriginal rock. The
changesinclude, to varying degrees, theaignment of mineralswithintherock,
recrystalization of minerds, and, inmany cases, thecrystalization of new
minerds.

Geologistshave determined that specific mineralswill form at specific
temperature and pressure conditionswhen agiven type of rock ismetamor-
phosed. Low-grade metamorphism of clay-rich rockssuch asshale, produce
theminera chlorite. Higher-gradeincreased metamorphism producesthe
minera skyaniteand sillimanite. Themineral sassociated with certain gradesof
metamorphism areknown asindex mineras, indicative of the combination of the
temperature and pressure conditionsarock hasundergone (Figure6.13).

METAMORPHIC | Clay-rich Limestone |Mafic ignheous
GRADE rocks rocks
low chlorite chlorite chlorite
* biotite garnet garnet
staurolite hornblende hornblende
high kyanite augite
sillimanite

resulting metamorphic minerals
Figure 6.13: Minerals formed through varying degrees of metamorphism in different types of rocks.

Thus, by examining theminerdsfound inthe Exotic Terraneregion, itis
clear that the rocks have been metamorphosed to varying degrees. Chloriteis
foundinnorthern Maine, indicating that therockswereonly mildly deformed
becausethey were not the center of the collision between continentsand have
fewer igneousintrusions. Eastern New Hampshire and southern Maine, how-
ever, clearly show evidence of high-grade metamorphism by the presence of
mineralssuch assllimaniteand kyanite.

Consdering the platetectonic history of the Exotic Terraneregion, the
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The Taconic, Acadian and
Alleghanian mountain-building
events repeatedly compressed and
deformed the rocks of the North-
east.

The grade of metamorphism gen-
erally decreases to the west, with
variation due in part to contact
metamorphism by intrusions of

magma.

see Minerals, p. 134
for more on garnet.

see Rocks, p.52
for more on
pegmatites.

Pegmatites often contain rarer
minerals such as lithium, beryl-
lium, uranium, lepidolite, spo-
dumene, apatite, and fluorite, in
addition to the more common
quartz, feldspar, and mica.

presence of high-grade metamorphismintherocksisno surprise. Therocks
with high-grade metamorphic mineralsindicatethe areaof greatest stressduring
the episodes of mountain building throughout the Paleozoic, aswell asareasthat
have beenintruded by magma.

Garnet, ametamorphic minera indicative of moderate metamorphism, is
found throughout the Exotic Terraneregion. Connecticut has spectacular garnets
inthe metamorphic rock, micaschist. Garnet isused asagemstoneand an
abrasivein sandpaper and polishing. Thesubstitution of different eementsinto
thecrystal structure produces several common types of garnets, all of which have
thesamebasic chemical composition: uvarovite, pyrope, andradite, almandite,
grossulariteand spesartite. Almanditeisparticularly commonin Connecticut.

Gemstones and Other Non-Metallic Minerals
The platetectonic history of the Exotic Terraneregion provided theright
conditionsto produce s ow-cooling magmasfar below the surface. Volatiles

escaping from those deep magma chambers, enriched in water and rare elements,
led to the creation of outstanding pegmatites: lithium pegmatitesin Massachusetts,
phosphate pegmatitesin New Hampshire; and thefamous gem-qudity tourma-
linesand beryl of Maine. Thefirst Mainetourmaline, and the start of gemstone
production inthe United States, wasmined at Mt. Mica, where crystalshave
beenfound aslargeas 39.4 cmlong, 17.8 cmwideand weighing 14.3kg. Many
mineralsin apegmatite are common and not gem quality, such asquartz, mica,
and feldspar. However, gemstonesfrequently arefound in associationwith
pegmatites. Other gemstonesfound inthe Exotic Terraneregioninclude garnet,
zircon, topaz, corundum, feldspar, and quartz varietiesincluding jasper, rock
crystal, amethyst, and smoky, roseand clear quartz.
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