earth science worksheet

Formation Classification And Application Of Rocks

1 Scoriaisatype of rock that forms most directly
from the process of

(1) solidification
(2) cementation

(3) erosion
(4) metamorphism

2 Obsidian’s glassy texture indicates that it formed
(1) slowly, deep below Earth’s surface
(2) dlowly, on Earth’ s surface
(3) quickly, deep below Earth’s surface
(4) quickly, on Earth’s surface

3 Most of the sediment that is compacted and later
forms shale bedrock is

(1) clay (3) sand
(2) silt (4) pebbles

Base your answers to questions 4 on the block diagram below, which shows bedrock units A through F and
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4 Therock that formed in the contact metamorphic zone between rock unit E and rock unit D is

(1) hornfels
(2) marble

(3) schist
(4) anthracite coal

Base your answers to questions 5 on the diagram below, which represents a rock composed of cemented pebbles

and sand.
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5 Thisrock should be classified as
(1) an intrusive igneous rock
(2) an extrusive igneous rock
(3) abioclastic sedimentary rock
(4) aclastic sedimentary rock

Base your answers to questions 6 on the graph below and on your knowledge of Earth science. The graph shows
the temperature, pressure, and depth environments for the formation of the three major rock types. Pressureis
shown in kilobars (kb). Letters A through D identify different environmental conditions for rock formation.
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6 Whichrock ismost likely to form directly from rock material at a depth of 30 km and a temperature of
1000°C?
(1) quartzite (3) shae
(2) scoria (4) granite

7 Which types of surface bedrock are most likely found near Jamestown, New Y ork?
(1) dlate and marble (3) shale and sandstone
(2) quartzite and granite (4) schist and gneiss
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8 The photograph below shows alarge outcrop of
rock composed primarily of visible crystals of
mica, quartz, and feldspar.

Based on the composition and foliated texture,
thisrock can best be identified as

(1) marble (3) date
(2) schist (4) anthracite coal
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Base your answers to questions 9 on the three bedrock outcrops below and on your knowledge of Earth science.
The outcrops, labeled I, 11, and I11, are located within 15 kilometers of each other. Lines AB and CD represent
unconformities. Line XY represents afault. No overturning of the layers has occurred.
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9 Which processes produced the brown siltstone layer in outcrops | and 11?
(1) cooling and solidification of mafic lava at Earth’ s surface
(2) cooling and solidification of felsic magma deep within Earth
(3) compaction and cementation of rock fragments ranging in size from 0.006 to 0.2 centimeter in diameter
(4) compaction and cementation of rock fragments ranging in size from 0.0004 to 0.006 centimeter in

diameter
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Base your answers to questions 10 on the passage below and on your knowledge of Earth science.

Carrara Marble

Carraramarble is named for the town of Carrara on the west coast of Italy. This dazzling white marble
has been mined since the time of the ancient Romans and remains the major industry of the areatoday. The
marble has many commercial uses, such as tombstones, countertops, tiles, and building stones. Its chemical
purity, uniform color, and hardness make this marble an ideal material for artists who carve statues from
rock. Major museums around the world have statues carved from Carrara marble.

The formation of Carrara marble began 200 million years ago when a great thickness of tiny shells was
deposited at the bottom of awarm, shallow sea. Over time, burial and compaction of these sediments
formed sedimentary rock primarily composed of pure calcite. Approximately 27 million years ago, tectonic
forces caused this area of the seafloor bedrock to be deformed and metamorphosed, forming the Carrara
marble. Uplift and erosion later exposed huge formations of this famous marble.
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10 Identify the most likely sedimentary rock that formed when the sediments of tiny shells were
buried and compacted. [1]

Base your answers to questions 11 on the diagram below, which shows severa different landscape features. Points
X and Y indicate locations on the streambank.
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11 The beach consists of particles with diameters from 0.01 cm to 0.1 cm. Identify the
sedimentary rock that will form when burial and cementation of these sediments occur. [1]

Base your answers to questions 12 on the information below.

A student on afield trip in New Y ork State collected a sample of metamorphic bedrock containing
bands of coarse-grained crystals of plagioclase feldspar, pyroxene, quartz, and mica.

12 Identify the metamorphic rock found by the student. [1]
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13 The graph below shows the depth and temperature conditionsin Earth’ s interior under which
carbon becomes either the mineral graphite or the mineral diamond.
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Compared to the depth and temperature conditions under which graphite forms, describe the
difference in the relative depth and relative temperature conditions under which most diamonds

form. [1]
Relative depth:
Relative temperature:
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Base your answers to questions 14 on the diagram of Bowen’s Reaction Series below, which shows the sequence
in which minerals crystallize as magma cools and forms different types of igneous rocks from the same magma.
The arrow for each mineral represents the relative temperature range at which that mineral crystallizes.

Bowen's Reaction Series

Temperature . . lgneous
Conditions Minerals that Crystallize from Magma as the Magma Cools HE“ Type
High -
tﬂr';:‘fpﬁﬁt“m oihvine Litramafic
irst to id ot
crystallize) {paridotite)
Fyroxens
2 . . Basaltic
Eﬂ Amphibole gﬁ (More calcium rich) | hagalt/gabbro)
g
E Biotite N
mica Andesitic
{andesite/dicrite)
(More scdium rich)
T =
L
t&mp&ﬁ:;tur& |_| E!rall'i'rtic .
(last to Muscovite Quartz Potassium {rhyolite/granite)
crystalliza) mica ‘:v'? faldspar

14 1dentify one similarity and one difference between the igneous rocks andesite and diorite. [1]

Similarity:
Difference:

Base your answers to questions 15 on the geologic cross section of Earth’s crust in image provided and on your
knowledge of Earth science. Letters A through F identify rock units. Letter X identifies afault. Wavy lineYZ
represents an unconformity. The locations of contact metamorphism and the map symbols for sedimentary rock
layers B and E have been omitted.



15 Layer B is composed of clay-sized particles and layer E is composed of halite crystals. On the
cross section in the image provided, fill in layer B and layer E on both sides of the fault with
the correct sedimentary rock map symbols. [1]
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10 Allow 1 credit for limestone or coquina.
11 Allow 1 credit for sandstone.
12 Allow 1 credit for gneiss.

13 Allow 1 credit. Acceptable responses include, but are not limited to:
* Relative depth:
e — greater depth

e — deeper

* Relative temperature:
* — higher temperature
e — hotter

14 Allow 1 credit if both responses are correct. Acceptable responses include, but are not limited to:

e Similarity:

 — Both form at lower temperatures.

» — Therocks have similar mineral compositions.
e — Theminerals have similar densities.

e — similar color

» Difference:

« — Andesiteisextrusive and dioriteisintrusive.
e — Andesite has afiner texture.

 —crystal size/grain size

e — cooling rates

e — environment of formation

15 Allow 1 credit if the symbols drawn are generally similar to those on the Earth Science Reference. Tablesfor
shale in most of layer B and for rock salt in most of layer E. The symbols must be drawn on both sides of the
fault, as shown.

* Note: Allow credit even if the symbols for shale and rock salt are not parallel to the other rock
* layersshown.



