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The Department

During the 1970s faculty in this
department played an important role
in developing the geological
corollaries of plate tectonic theory.
Their contributions in this area have
earned an excellent international
reputation one unusual for a
department so small. As a graduate

student here, you will have the chance
to join this small but influential group of

scholars in exploring a variety of
exciting research frontiers.

While tectonics is still a department
specialty, we currently offer four areas
of equal emphasis tectonics,
structural geology, petrology, and
geochemistry in programs leading
either to the Doctor of Philosophy or
the Master of Science. In general,
about half our 30 students are
enrolled in the Ph.D. program.

Graduate study here is comfortable.
You'll have the chance to develop
close working relationships with
faculty in a pleasant, informal
atmosphere. Student participation in
research usually begins immediately
on entering graduate study. At the
same time you'll share the excellent
resources and facilities of a large
university. You'll also benefit from the
fact that faculty research projects are
well funded, supported by federal

grants from the National Science
Foundation, the Department of
Energy, and the National Aeronautics
and Space Administration, as well as
by funds from industrial, private, and
University sources.

In short, we offer you the
opportunity to work closely with a
select group of scientists in a well-
equipped, well-funded, and attractive
setting. We hope this book,
particularly the section in which
faculty members describe their
research, will help you to decide
whether the Department of
Geological Sciences at State
University of New York at Albany is
the right place for you.

Stephen E. DelLong, Chairman



The University

State University of New York at Albany
is the senior campus of the largest
centrally managed system of public
higher education in the nation.

Founded in 1844, it is one of four
university centers in the New York
State system. The main campus is
housed in a modern complex designed
by Edward Durell Stone and first
opened in 1966. The complex occupies
a 400-acre site at the western edge of
the city of Albany. The University also
maintains a recently renovated
downtown campus with free, easy
access between the two. The
Department of Geological Sciences is
located on the uptown campus.

Albany currently enrolls 16,000
students, 30 percent of whom are
graduate students. It is organized into
nine degree-granting schools and
colleges offering a range of programs
in the humanities and fine arts, science
and mathematics, social and
behavioral sciences, business, criminal
justice, education, library and
information science, public affairs, and
social welfare. The University offers the
master's degree in 50 areas, the
certificate of advanced study in 12, and
the doctoral degree in 24.




Research Facilities
and Equipment

The Department has excellent
laboratory and field equipment for a
variety of geological investigations.
Because much of our research is
field-oriented, we have both on- and
off-road vehicles as well as a small
boat for coastal mapping. And
because detailed understanding of
geological material often requires
laboratory analysis, we strive to
maintain state-of-the-art research
equipment for experimental geology.

Material Deformation Laboratory
The laboratory features several kinds
of transmitted light deformation
apparatus for study of microstructural
evolution in deforming polycrystalline
materials. Associated equipment for
photomicrography and optical fabric

measurement is available.

intrinsic fo, of natural samples. Our
researchers also have access,
through cooperation with Bruce
Watson of Rensselaer Polytechnic
Institute, to a variety of high-pressure
devices including hydrothermal
bombs, an internally-heated pressure

Electron Microprobe

The Department has an ETEC
Autoprobe with a Tracor-Northern
energy dispersive analysis system
attached. It is used routinely for small-
area (1 10 micron diameter) analysis
of fused whole rocks, rock-forming

Rare Gas Mass Spectrometry This
facility is primarily designed as an “°Ar
39Ar age analysis system, but is also
used for a variety of other rare gas
studies. The mass spectrometer is a
12-cm radius Nuclide Corp. instrument

with simultaneous collection by both
Faraday cup and electron multiplier.
Special features of the gas extraction
system include a very low blank and
rapid sample throughput. Data
acquisition and reduction are
performed on-line with final results
available within minutes of the
completion of a run. We are presently

acquiring a VG Micromass 1200S mass

spectrometer which features state-of-
the-art sensitivity and background to
complement our existing system.

minerals, and experimental products. In

addition, the recent acquisition of two
crystal spectrometers has expanded
our capabilities to include the
determination of trace and minor
elements in natural samples and
experimental runs. The microprobe is
also equipped with secondary and

backscattered electron detectors which

allow the use of scanning electron
microscopy in conjunction with

vessel, and piston-cylinder presses.

Additional Facilities

Additional facilities available in the
Department for graduate student use
include a Siemens x-ray fluorescence
spectrometer and diffractometer, a
Perkin-Elmer atomic absorption
spectrometer, research level
microscopes with photomicrography
and television systems, and a well-

chemical analysis. This has been useful €auipped darkroom.

to students of structural geology as well

as those of geochemistry and
petrology.

Experimental Petrology

The Department has one-atmosphere
furnaces for trace-element and
petrological studies. One furnace is
equipped with zirconium electrolyte
oxygen fugacity sensors to measure

Research Support Facilities The
Department machine shop is well-
equipped for production of precision
research instruments. We also use
the services of the



University's glass blowing shop, central
machine shop, and electronics shop.

We have excellent facilities for
preparing thin sections and for
crushing and sawing rocks, and we are
well-equipped with a variety of devices
for drafting, reduction, and
reproduction of maps and figures.

The University Computing Center
operates a Sperry 1100/83 3 x 2
processor computer to which the
department has on-line access. The
Center supports an academic services
unit with experts available to provide
advice to research users. In addition,
microcomputers are available in the
department.

The one-million-volume University
Library contains an excellent collection
of geological periodicals and books
and provides a computerized
bibliographic service.

Thrust faults in folded early Devonian
limestones of the Helderberg Group, forming
the outer edge of the Acadian orogenic belt
in eastern New York. N.Y. Route 23, near
Catskill, N.Y.

Faculty

Faculty research focuses on four
relatively broad areas: tectonics,
structural geology, geochemistry, and
petrology. This focus allows us to develop
vitality and substance within each area,
plus interaction between each, that is
unusual for a department this size, and
recent faculty appointments and plans for
the future reinforce this commitment. All
of us share a strong interest in field-based
programs, and we strive to keep direct
links between them and our lab-based
work in geochemistry and experimental
structural geology.

In the following descriptions of our
individual interests, you can see how
our current projects can be categorized
among one or more of the four areas of
research activity in the department.
Additionally, there is considerable
collaboration across these four areas.
Some cooperative arrangements are
specifically described (e.g., the
relationship between volcanism and
tectonics in Turkey), while others are
now being planned (e.g., geochronology
and tectonism of the northern
Appalachians). Still other possibilities
might be catalyzed by a graduate
student who wants to develop an
interface between two areas (e.g.,
changes in mineral chemistry associated
with growth of microstructures).

Transmitted light photomicrograph showing a
sphere of Apollo 15 volcanic green glass
enclosing a sealed vesicle (138 microns
diameter). This mafic magma was erupted onto
the lunar surface 3300 million years ago and
was derived from a source region located 500
kilometers within the moon.



Cosmochemistry

John W. Delano; B.S., Upsala
College; Ph.D., State University of
New York at Stony Brook;
Assistant Professor

Basaltic liquids are used by
geochemists and petrologists as
probes of planetary interiors. The
mineralogic and petrologic constraints
derived from study of those melts can,
however, be less than unique if the
basalts have had any history of
crystal liquid fractionation during
emplacement. Igneous rocks fulfilling
the essential requirement for little or
no differentiation subsequent to
leaving the source regions within the
planetary interior are rare on both the
earth and the moon. Such melts are
termed "primary." Debates have
persisted for nearly 20 years among
terrestrial petrologists as to the
chemical characteristics of primary
basaltic melts derived from the upper
mantle. Comparable arguments have
persisted among lunar scientists since
1969.

Advances have been made in the
last three years toward resolving the
lunar debate through the discovery
and analysis of 23 varieties of volcanic
glass from the six Apollo landing sites.
Due to the chemical systematics that
persist among all of these glass
compositions, these lunar volcanic
glasses are thought to be samples of
primary magmas derived from about
300 miles within the moon's interior.

During eruption of these primary
lunar magmas in fire-fountains,
indigenous lunar gas was trapped in
rare vesicles. Since data from the
other laboratories suggest that these
lunar volatiles were derived from

primordial reservoirs (4.56 billion
years old) within the deep lunar
interior, additional vesicles are being
sought in volcanic glasses from
Apollo 15 and Apollo 17. These
vesicles will be analyzed by a
consortium of research groups and
will likely contribute new constraints
on the moon's origin.

The planetary research program
also involves the analysis of impact
glasses from the earth (i.e., tektites)
and the moon. The purpose is to learn
to interpret better the chemistries of
impact glasses so as to constrain the
nature of the target materials. Tektites
are being used to develop the
necessary principles. Since impact
glasses are abundant in planetary
regoliths, we expect that those
samples have considerable potential
for providing chemical petrological
information about remote areas of a
planet. The ability to properly interpret
these impact glasses from the moon
and other regolith-bearing bodies will
make those samples valuable tools of
planetary exploration.

The final component of our research
involves experimental petrology to
determine the intrinsic oxidation state
of mantle-derived xenoliths. This
research provides data bearing on the
nature of the earth's initial atmosphere
and on the composition of the earth's
core.

Recent Publications

Delano J. W. and Lindsley D. H. (
1982). Chemical systematics among
the moldavite tektites. Geochim.
Cosmochim. Acta, 46, 2447-52.

Delano J. W., Lindsley D. H., Ma

M. S., and Schmitt R. A. (1982). The
Apollo 15 yellow impact glasses:
Chemistry, petrology, and exotic
origin. Proc. 13th Lunar Planet. Sci.
Conf., A159-A170.

Chen H. K., Delano J. W., and
Lindsley D. H. (1982). Chemistry and
phase relations of VLT volcanic
glasses from Apollo 14 and Apollo 17.
Proc. 13th Planet. Sci. Conf., A171-
A181.

Delano J. W. and Lindsley D. H. (
1984). Mare glasses from Apollo 17:
Constraints on the Moon's bulk
composition. Proc. 14th Lunar Planet.
Sci. Conf., Part 1, J. Geophys. Res.
88, B3-B16.
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The matter that accreted to form the various
terrestrial-type planets contains 36Ar 84Kr ratios
that vary according to distance from the sun.
This parameter, when measured in lunar
glasses, should be capable of testing whether
the moon formed in close proximity to the earth
or was formed elsewhere in the Solar System
and subsequently captured by the earth.
Experiments at State University of New York at
Albany are being planned that will utilize this
relationship to constrain the origin of the moon.



Geochemistry and
Igneous Petrology

Stephen E. DelLong; A.B., Oberlin
College; M.A., Ph.D., University of
Texas at Austin; Associate
Professor and Chairman The
chemistry of igneous rocks carries
information on the physical
environment in which they formed,
ranging in scale from tectonic setting
to the boundary layer of a magma
chamber. My recent research has
explored this chemical physical
interrelationship at both extremes of
the scale, applying results from
mineral chemistry, trace-element and
isotope geochemistry, and
experimental petrology to rock suites
from the ocean floor (including
ophiolites) and subduction collision
zones.

Two current projects (in
collaboration with William Kidd) focus
on the relation of magmatism and
tectonic setting. In one, we are
studying a suite of basalts and
gabbros emplaced in an Ordovician
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arc-trench gap in the Notre Dame Bay
area of north-central Newfoundland in
an attempt to elucidate the reasons
for their presence in what would
normally be a nonmagmatic terrain.
We expect that the trace-element
geochemistry of these rocks can be
used to establish their setting by
comparison to those formed in known
environments. In a second project, we
have made a traverse across eastern
Anatolia (Turkey) to observe the
structural and chemical relationship o1
young volcanism in the area to the
ongoing continental collision between
the Arabian and Eurasian plates. We
anticipate that trace-element and
isotopic analyses will be especially
helpful in estimating the degree of
interaction of continental crust in
melting and volcanism on a regional
basis.

On a smaller scale, | am interested
in defining the extent to which the
chemistry of magmatic rocks that are
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demonstrably related in space and
time can be explained by near-
surface (i.e., magma-chamber or
post-crystallization) processes. The
remaining, "unexplained" aspects of
their chemistry may then be more
confidently attributed to prior
processes in the mantle. Current
projects that derive from this interest
and on which graduate students are
currently working with me include: (1)
olivine-clinopyroxene-orthopyroxene
geothermometry of tectonized
harzburgites from a 7-km-thick
section at the base of Table Mountain
in the Bay of Islands ophiolite
complex, Newfoundland; (2) detailed
mineral chemistry and trace-element
geochemistry of andesites and
dacites from Little Sitkin volcano in
the Aleutian arc (a parallel study to
that just completed for the adjacent
volcano, Semisopochnoi); and (3)
magmatic vs. metamorphic evolution
of the brown green blue-green

Bulk ophiolite compositions [calculated by a
modification of the method of Elthon (1979)]
presumably represent the average magma
composition from which each sample of oceanic
crust was formed. Comparison of these compositions
with the high-pressure cotectics of Stolper (1980)
suggests that the parental magma available at mid-
ocean ridges last equilibrated with an upper mantle
assemblage of olivine  orthopyroxene
clinopyroxene at 10 15 kilobars.



amphibole transitions (at the thin
section scale) in gabbros from the
Oceanographer Fracture Zone, Mid-
Atlantic Ridge.

Recent Publications

Delong S. E. and Lyman P. (1982).
Water-capture in rapid silicate
analyses. Chemical Geology 35,
173-76.

Walker D. and DeLong S. E. (1982).
Soret separation of mid-ocean ridge
basalt magma. Contrib. Mineral.
Petrol. 79, 231-40.

Karson J. A., Elthon D. L., and DelLong
S. E. (1983). Ultramafic intrusions in
the Lewis Hills massif, Bay of Islands
ophiolite complex, Newfoundland:
Implications for igneous processes at
oceanic fracture zones. Geol. Soc.
America Bull. 94, 15-29.

DelLong S. E., Perfit M. R., McCulloch
M., and Ach J. (1984). Magmatic
evolution of Semisopochnoi Island,
Alaska: Trace-element and isotopic
constraints. Jour. Geol. (submitted).
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Variation of SiO, and Zr in volcanic rocks from Little
Sitkin and Semisopochnoi volcanoes in the Aleutian
Island arc. Magmatic evolution on Semisopochnoi is
dominated by magma mixing; crystal fractionation
is more important on Little Sitkin (e.g., zircon
saturation is evident in this figure).

A crystal-ring microstructure in a basalt from the
Oceanographer Fracture Zone on the mid-Atlantic
Ridge (Walker, DeLong, and Shibata, 1980,
Contrib. Mineral. Petrol. 74, 1-6).




Tectonics and
Structural Geology

Gregory D. Harper; B.S., Nebraska;
M.A., Ph.D., California Berkeley;
Assistant Professor

The study of the tectonic evolution of
ancient orogens is an exciting and
rapidly evolving field. Tectonic
interpretation requires integration of
field observations and mapping,
geochronology, stratigraphy, structure,
and petrology. My research has
emphasized a multidisciplinary
approach toward solving tectonic
problems of structurally complex
ophiolitic and island arc terranes.

My recent research has focused on
the Josephine ophiolite and its
overlying metasedimentary rocks of
northwestern California. Projects
related to the ophiolite include regional
tectonic setting and generation in a
back-arc basin, recognition of fossil
fracture zone complexes, trace
element geochemistry, hydrothermal
metamorphism, and sedimentary
petrology and structure of
metasedimentary rocks overlying the

ophiolite. Related research involves
understanding the formation of
oceanic lithosphere at slow-spreading
centers with emphasis on normal
faulting and related tilting.

One of the new directions of my
research concerns Archean tectonics,
which is currently highly controversial. |
am now working on a 2.7 Ga
greenstone belt in Wyoming that
appears to contain a dismembered
and multiply deformed ophiolite. The
lack of Archean ophiolites has
traditionally been cited as evidence
that tectonics in the Archean was
different from today. The occurrence
of an Archean ophiolite thus has
profound implications and suggests
that perhaps tectonic processes in the
early history of the earth were more
similar to those of the present than
previously thought.

| am particularly interested in M.S.
and Ph.D. students who would like to
use an integrated approach in
attacking tectonic problems in the

Appalachians, Canadian greenstone
belts, or other areas. M.S. students
will probably want to emphasize
structure or sedimentation and
tectonics, whereas Ph.D. students are
encouraged to adopt a broader
approach utilizing the geochronology
facilities available in the department.

Recent Publications

Harper G. D. (1980). The Josephine
ophiolite The remains of a Late
Jurassic marginal basin in
northwestern California. Geology 8,
333-37.

Harper G. D. (1982). Evidence for
large-scale rotations at spreading
centers from the Josephine ophiolite.
Tectonophysics 82, 25-44.

Saleeby J. B., Harper G. D., Snoke
A. W., and Sharp W. (1982). Time
relations and structural-stratigraphic
patterns in ophiolite accretion, west-
central Klamath Mountains,
California. J. Geophys. Res 87,
3831-48.

Harper G. D. (1984). The Josephine
ophiolite, northwestern California.
Geol. Soc. Am. Bull. (in press).



Isotope Geochemistry

T. Mark Harrison; B.Sc., University
of British Columbia; Ph.D.,
Australian National University;
Assistant Professor

Since virtually all geological
processes involve the transfer of heat,
understanding the thermal evolution
of rocks helps us to understand better
both the geological history of crustal
material and the physical
mechanisms behind the earth-forming
processes. My interest in this field
follows two paths; 1) use of the

“OAr *¥Ar and allied dating methods
to reveal tectonothermal histories of
igneous, metamorphic, and
sedimentary terranes, and 2) the
development and application of
"fundamental accessory phase
parameters" in granitoid systems with
a view to understanding the origin
and evolution of crustally derived
melts.

The “9Ar 3%Ar age spectrum
technique has the demonstrated
potential to reveal the distribution of
4OAr (produced by the radioactive
decay of 40 K) within mineral grains.
Because the daughter product is a
noble gas, it has the tendency to

10

diffuse out of natural crystals in
response to temperature
disturbances. As we now understand
the systematic behavior of a number
of minerals with very different
retentivities of “°Ar, it is possible to
not only reconstruct cooling histories
of simple cooling systems, but also to
"see through" polymetamorphic
events as well.

We are currently applying this
technique to a number of different
geological environments for a variety
of purposes. Research involves 1) a
batholith in British Columbia, Canada
that has been peripherally affected by
a post-crystallization thermal event
related to the tectonic emplacement
of an adjacent terrane results of this
study provide a surprisingly short time
scale ( 10° years) for this process;
2) the thermal evolution of two
juxtaposed "suspect terranes" in
Alaska; and 3) the thermal evolution
of sedimentary basins using detrital
microcline feldspar. These analyses
provide thermochronological
information in the temperature-time
range of petroleum maturation and
give this technique potential as a
useful exploration tool and as a
means of probing the geodynamic
processes of basin evolution. Active
research includes basins of the Rio
Grande Rift, New Mexico, San

Joaquin Valley, California, and North
Sea. Research students are currently
being supervised in field projects in
Alaska, Barbados, and California, but
we welcome structure tectonics
students to use our facility to obtain
time constraints and tectonothermal
information for their field-based
studies.

Our present understanding of the
evolutionary pathways taken by
magmas before their appearance
at the earth's surface has been
considerably enhanced by the
application of techniques that employ
the discriminating nature of trace
elements in mineral melt systems.

A substantial proportion of the rare
earth elements (REE) and U in

rocks of the continental crust are
concentrated in accessory minerals
such as zircon, apatite, sphene,
allanite, and monazite, giving these
phases the potential to provide
considerable information regarding
conditions during partial fusion events
in the crust. However, to understand
fully the redistribution of these
elements amongst accessory phases



	page 1
	dogsbro852.pdf
	page 1
	page 2

	dogsbro853.pdf
	page 1
	page 2

	dogsbro854.pdf
	page 1

	dogsbro855.pdf
	page 1
	page 2

	dogsbro856.pdf
	page 1
	page 2

	dogsbro857.pdf
	page 1
	page 2

	dogsbro858.pdf
	page 1

	dogsbro859.pdf
	page 1
	page 2

	dogsbro8510.pdf
	page 1
	page 2

	dogsbro8510a.pdf
	page 1

	dogsbro8511.pdf
	page 1


