Mineral Resources

Mineral Resources of the Northeastern US:
a brief review

A minera isanaturaly occurring solid with adefinite chemical compos-
tion and crystalline structurethat isformed through inorganic processes. Minerds
areliterally thefoundationsof our everyday world. Not only do mineralsmake
up therockswe see around usin the Northeast, they areused in nearly every
aspect of our lives. Thewidevariety of mineralsfound in therocksof theNorth-
east, areused inindustry, construction, machinery, technol ogy, food, makeup,
jewelry, and even the paper on which these
wordsare printed.

Luster refersto the appearance of the

Minerals provide the building
blocks for rocks. For example, gran-
ite, an igneous rock, is typically
made up of crystals of the miner-
als feldspar, quartz, mica and am-
phibole. Sandstone may be made
of cemented grains of feldspar,
quartz and mica. The minerals
and the connections among the
crystals define the color and resis-
tance to weathering of a rock.

Elements:
the building blocks of minerals

Elements are the building blocks of minerals. The mineral quartz, for example,

minerd surfaceinreflected light. Metalic
minerashavealuster likean aluminum panor

is made of the elements silicon and oxygen. Most minerals present in nature are
not composed of a single element, though there are exceptions such as gold (Au).

Eight elements make up (by weight) 99% of the Earth’s crust, with oxygen being

adull metd likearusty nail. Metalicminerals
arevital to themachinery and technology of

by far the most abundant (46.4%). The remaining elements in the Earth’s crust
occur in very small amounts, some in concentrations of only a fraction of one

percent (Figure 6.1). Since silicon (Si) and oxygen (O) are by far the most

modern civilization. Geologistsseek out ores
that contain S gnificantly moremetd thanis
normal inthecrust. Many metalic minerds
occur inextremely small amountsinthecrust.

and is found all over the Northeast.
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abundant elements in the crust by mass, it makes sense that quartz (5iO2,
silicon dioxide or silica) is one of the most common minerals in the Earth’s crust

Figure 6.1: Mineral
percentage by mass
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example, chal copyrite, which contains copper, iron and
sulfur, isreferred to asan ore when the copper can be profit-
ably extracted fromtheiron and sulfur.

Non-metallic mineralsdo not havetheflash of ametal,
though they may havethe brilliance of adiamond or the silky appearance of
gypsum. Generdly muchlighter incolor than metalic minerals, non-metdlic
mineralscantransmit light, at least through piecesor edges.

What distinguishesaregular mineral fromagem? Beauty, durability and
rarity of theminera qudify it asagemstone. Beauty refersto theluster, color,
transparency and brilliance of theminera, though to somedegreeit isdependent
ontheskillfulnessof thecut. Maost gems, including tourmaline, topaz and corun-
dum, aredurable becausethey arehard (scratch-resistant). OntheMohs Scale

chalcopyrite: CuFeS,
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Mohs Scale of Hardness
In 1824, the Austrian mineralogist, F.
Mohs, selected ten minerals to which
all other minerals could be compared to
determine relative hardness. The scale
became known as Mohs scale of hard-
ness, and is very useful as a means for
identifying minerals or quickly deter-
mining hardness. A piece of glass hasa
hardness of approximately 5 on the scale;
your fingernail is just over 2; and a pock-
etknife blade is just over 5.

calcite: CaCO,

of Hardness, themagjority of gemstonesaregreater than 7.

12 TG’*;;sum Hardnessisimportant becauseit hel psusunderstand
3 Calcite why somerocksare more or lessresi stant to weathering and
. i':::z: erosion. Quartz (7 onMohsscale) isarelatively hard min-
6 Feldspar erd, but calcite (3 on Mohsscale) issignificantly softer.

75 % ”:;:Z Therefore, it should be no surprisethat aquartz sandstoneis
190 ‘;T;;f,‘i,‘; m | dgnificantly moreresstant to erosion and westhering than a

limestone, the primary congtituent of whichistheminera
cacite. Quartzisavery commonminera inthe Earth’scrust
and very resistant dueto itshardnessand relativeinsol ubility. Thus, quartzgrains
arethedominant minera innearly al sands.

A gem’svaueisalso dependent ontherarity of theminerd. Withlimited
supply (commercialy or in nature), theva ue of agemincreasessignificantly, such
aswithrubiesor diamonds. Quartz may haveabrilliant luster and bequite
durable, butitishardly rare. Therefore, quartz hassignificantly lessvaueasa
gemstone, though somemicrocrystallineand colored varieties of quartz are of
moderatevalue.

Geologistslooking for particular mineralsdo not make haphazard
guessesasto thelocation of orebodies. The occurrenceof mineralsinthe
Earth’scrust isdueto the geol ogi ¢ processesthat formed certainrock typesina
givenarea. Anunderstanding of theenvironmentsinwhichminerasform, the
minera sthat make up different rocks, and the geol ogic history of anarea, helps
thegeologist to ascertain with ahigher probability where minerasof interest are
concentrated. Metallic minerasare often associated with igneousand metamor-
phicrocks, whichtypically occur in either very ancient rocks
(Precambrian) or in areasof severedeformation of the
crust (such aswhere continents have collided)
(Figure 6.2, 6.3).

Non-metallicmineradsare
found associ ated with sedimentary,
igneous and metamorphic rocks of
all ages, and in both deformed and [ | peformed Paleozoic
undeformed crust (Figure6.2, 6.4). Bl Frecambrian
The apparent concentration of non- Figure 6.2: Generalized geology of the Northeast.

Figure adapted from USGS 1998 Mineral Resource Evaluation of the

metallicminerasalongtheesast coast Northeastern Uss.

I:l Coastal Plain

I:l Undeformed Paleozoic
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of theUnited Statesreflectsthe high demand for non-metdlicmineralsina
densaly populated region that hasled to intense mining of theimmediate area. .

Common rock-forming
minerals

«  Thereare over 3,500 different min-
erals identified in the world, and
awide variety occur in the North-
east. However, the number of com-
mon rock-forming minerals is
much smaller. The most common
minerals that form igneous, meta-
morphic and sedimentary rocks
(and the ones that you will most
commonly see) include quartz,
feldspar, micas, pyroxenes and
amphiboles. Though quartz oc-
curs in several colors, it is most
commonly white, gray or clear.
Feldspar may be a variety of col-
ors, including pink, white, and
black or gray. Mica, a thinly
sheeted, flaky mineral, is most
commonly either light in color
(muscovite) or black (biotite).
Pyroxene and amphibole are dark
green to black, generally needle-
like crystals.

Figure 6.3: Distribution of
metallic mineral deposits
of the Northeast. No data
available for Maryland or
Delaware. Figures adapted
from USGS 1998 Mineral

Figure 6.4: Distribution
of non-metallic mineral
deposits of the Northeast.
No data available for
Maryland or
Delaware.

Resource Evaluation of the

Northeastern U.S.

Minera depositsmay beformed in one of severa ways: evaporation of
water; crystallization of magmaor lava; or the dissol ution and later preci pitation of
mineralsby hot water moving through cracksand openingsintherock well below
thesurface. A minera isnot necessarily restricted, however, to one method of
concentration or environment of formation. For example, gypsummay formasa
precipitate from evaporating water, but isal so associated with volcanic regions
wherelimestoneand sulfur gasesfrom the volcano haveinteracted.

In the discussions of each region to follow, the focus is on: currently mined and other significant miner-
als; where the minerals are most common (though they may occur in other places as well); and how the
minerals formed in each particular area relate to the surrounding rocks and geologic history.

What are hydrothermal solutions?
Hot water moving through rocks, also known as hydrothermal solutions, is always enriched in salts (such as sodium chloride NaCl,
potassium chloride KCI, and calcium chloride CaCl,) and thus is called a ‘brine’. The brine is as salty or even saltier than seawater. Salty
watet, surprisingly, may contain minute amounts of dissolved minerals such as gold, lead,
SOLUTIONS EXPAND copper and zinc. The presence of salt in the water suppresses the precipitation of the metallic

INTO CREVICE minerals from the brine because the chlorides in the salt preferentially bond with metals.
RAPID COOLING Aﬂdztlonally, because t}%e brine is hot, minerals are more e'asdy dissolved, just as holt tea
PRECIPITATES dissolves sugar more easily than cold tea. These hot water brines, or hydrothermal solutions,

MINERALS can have varying origins. As magma cools, hydrothermal solutions form because water is
HYDROTHERMAL |—=——— often released into the surrounding rock. The water is hot because the nearby magma is still
SOLUTIONS —— hot (though cooling). Rainwater becomes a hydrothermal solution by picking up salt as it
——_filters through rocks. And seawater (already enriched in salt) is often a hydrothermal solu-
— — tion in the vicinity of volcanic activity on the ocean floor where tectonic plates are pulling

apart. Rapid cooling of the hydrothermal solution over short distances allows concentrations
— of minerals to be deposited. Water moving quickly through fractures and openings in the rock,
‘ [ experiencing changes in pressure or composition, and dilution with groundwater can rapidly
RIS cool a hydrothermal solution. Figureby]. Houghton.
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