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President’'s Message

In spite of torrential rains and unprecedented
flooding in Texas, the Fall '94 meeting of TSEM
proceeded in October with only minor interference.
Some members were unable to attend due to the
flooding and some attended with great effort in spite
of the flooding. Dr. David Cocke, who presented the
Thursday workshop on Scanning Probe Microscopies,
was stranded in College Station prior to the meeting.
He couldn’t get out of College Station or into his
home city of Beaumont. We are grateful to him for his
monumental effort expended to prepare slides from
scratch in College Station. It was not possible to get
the equipment for the workshop from Beaumont, so
the workshop had to proceed without demonstration
of the equipment. Many thanks to Dr. Cocke for an
informative workshop and to program chair Mitch
McCartney for an excellent meeting. There was a lot
of interest and enthusiasm generated by our guest
speaker, Dr. Steve Duke of the Dental School of the
University of Texas Health Science Center at San
Antonio, regarding application of various microscopic
techniques to dental research problems. I would like
to express my personal appreciation to Steve and to
my other colleagues from the UTHSCSA who
contributed to the program and helped to make it a
success.

At the executive council meeting in October, Past-
President Hal Hawkins reported from the bylaws
review committee. It was decided to not recommend

-any changes at the present time, per advice from legal

counsel. Efforts to resolve legal/tax issues of TSEM /
have continued and hopefully are near resolution. It
is strongly felt by council that the society must
change its name to reflect the true range of disciplines
that we cover. Until we can vote on the issue and
make the resultant bylaws change, it was decided to

make unofficial use of a logo on all correspondence
and publications: ‘“TSEM - Embracing all forms of
microscopy’’. A second issue that received much
discussion was that of going from two meetings per
year to one. It was decided to defer that decision and
to solicit membership opinion on the officer election
ballot in the spring. Ther results will be reported to
the executive council and will be taken into
consideration in planning meetings in the near future.

Congratulations to ANN GOLDSTEIN, the new
President-Elect of our parent organization, the
Microscopy Society of America. Ann is Professor of
Medicine and Cell Biology at Baylor College of
Medicine in Houston and is a Past-President of TSEM
(1981-1982). TSEM is proud of her and her
accomplishments.

Serving as president of TSEM for 1994-1995 has
been a pleasure. I am especially grateful to the
officers who have carried on the real work of the
society: Mitch McCartney, program chairman; Susan
Robbins, secretary; Carolyn Corn, treasurer; David
Garrett, journal editor. These are the people who keep
the society going. The society is indebted to Mitch
McCartney for resolving an unanticipated need by
agreeing to organize an additional meeting beyond his
elected term. I look forward to the leadership of the
new president, Dr. Louis Bragg, who has loyally
served the society in the past as program chairman
and as journal editor for four years.

Sincerely,

Nancy K. Rodman Smith
President, 1994-1995
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Treasurers Report

TEXAS SOCIETY FOR ELECTRON MICROSCOPY

TREASURER’S REPORT
For Period Ending December 31, 1994

ASSETS ON JANUARY 1, 1994:

Certificate of Deposit No. 113515 .. ... oot $3,890.52
Checking Account No. 70072962 . .. ...t it i 3,720.75
TOTAL . . oot e e $7,611.27
CHECKING ACCOUNT RECEIPTS:
DUBS o oot $4,163.00
Spring 1994 Meeting Registration . ..................... .. ....... 1,140.00
Workshop. .. .o 205.00
Exhibitors. ... ... oo i 600.00
Donations and Grants ... ......... ... i nn.... 635.56
Guest ... e 125.00
Miscellaneous . .. ... . i i 5.00
Fall 1994 Meeting Registration. ........... .. ... ... 1,450.00
Workshop . ... .. 255.00
Exhibitors . ... ..o 900.00
Donations and Grants . ...................... e 635.00
Guest. ... o 50.00
Journal Advertisements 24:2 ... ... . . 125.00
2D 2,125.00
2D e 1,625.00
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Checking Account Interest (Account No. 70072962).................. 116.25
TOT AL . . $14,154.83
Interest, Certificate of Deposit No. 113515, .. ...... .. oviiinnn. .. 188.85
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Journal, 25: 0. . ... $2,261.03
2 e e e 1,686.95
Office EXPEISES . ..ottt 307.22
Mailouts . . ..o i S 1,600.00
Spring 1994 Meeting . . . ............. L 1,382.82
Workshop. . ... 265.83
Student Competition/Travel . . ......................... 430.00
Meeting Refund .. ......... .. o 30.00
Invited Speaker . .. ....... . oo 363.00
Fall 1994 Meeting . .. ... .ot i e 3,177.88
Workshop .. ..o o 344.18
Student Competition/Travel ............................... 0.00
Invited Speaker . ...... .. .. .. 100.00
Overhead Projector. ........... .. . i, 18.64
Legal Fees . oottt e 418.72
Projector. .. ..o e 750.00
Laser Pointer. ... ... .. i 57.57
Bond Renewal . . ... ... 327.23
Miscellaneous . . ..o vt 65.00
TOT AL . o $13,556.07
ASSETS AS OF DECEMBER 31, 1994:
Certificate of Deposit No. 1882289323 (Formerly C.D. #113513...... $4,079.37
Checking Account No. 70072962. ... ........cutiiniinirninnn.n. 4,319.51
TOT AL . . oo e e e $8,398.88
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SCANNING ELECTRON MICROSCOPY
OF MINERALS IN SOILS

G. Norman White* and Joe B. Dixon

Soil and Crop Sciences Department, Texas A&M University,
College Station, Texas 77843-2474

Soils and sediments are complex assemblages of
minerals, organic material, living organisms, water,
and gases. The size, shape, and chemical composition
of soil minerals may be highly variable. This
variability is the result of and one of the principal
controls of the chemical, physical, and biological
properties of soils. For that reason, observation of soil
mineral morphology is very important in the study of
soils. Information obtained from mineral morphology
and chemistry may reveal the past history of the soil
in terms of new minerals formed and modifications of
existing phases.

The high magnification and increased depth of field
available through the use of scanning electron
microscopy (SEM) especially when combined with
energy dispersive X-ray spectroscopy (EDS) can
provide valuable data in the study of soils and
impurities in them. The interpretations obtained by
use of a SEM in soil mineralogy studies are in part
subjective and rest on the experience of the operator
in studying many samples from different locations.
The first step in most mineralogy studies is to
determine the mineral phases present. The
interpretation of SEM data is always aided by /
knowledge of the bulk mineralogy of the sample. To
reduce the number of possible minerals in a sample,
the sample is usually pretreated to remove soluble
salts, carbonates, organic material, and sometimes Fe
oxides (1). These treatments make the sample more
easily dispersed so that it can be fractionated
according to size prior to X-ray diffraction (XRD). The
combination of XRD and particle size fractionation
reduces the number of possible phases to a finite
population to guide in the identification of individual
particles. Almost all of the interpretations of SEM
data are based on prior knowledge of the bulk
mineralogy of the sample and chemical makeup of the
particle determined by EDS and particle morphology.

SAMPLE PREPARATION FOR SEM
Samples used for SEM may be either whole soils or
some fraction of a soil (1). The only requirement for
preparation of a sample is that it be secured such that

*Corresponding author.

it is not going to fall apart in the vacuum system used
in the SEM. The sample is usually coated with a
conductive material (usually gold, platinum/
palladium, or carbon) to reduce charge buildup on the
specimen, but this is not always essential. Carbon
coating is best for situations where the chemical
makeup of the sample as revealed by EDS is
important but does not always prove ideal for
photography. Platinum/palladium or gold coating a
specimen generally proves better for photography than
carbon but have EDS peaks which may overlap with
characteristic peaks for elements needed for mineral
identification.

Two methods of sample preparation are commonly
used to prepare specimens for SEM examination. Both
methods require samples which have been dried to
prevent degassing problems in the microscope.

The first method is to impregnate specimens with
some type of resin or epoxy and produce a flat section
by sawing and polishing in a manner akin to
preparation for optical thin sections. This method is
often used in conjunction with optical thin section
analysis with the samples being coated for SEM
examination following optical microscopy. The
principal advantages to this technique are the
additional information obtained by optical microscopy
and the potential for quantitative X-ray spectroscopy
data for single grains in the specimen. Quantitative
EDS data can only be obtained from flat specimens. A
flat specimen is very important if the features studied
are chemically variable (e.g. soil nodules cemented by
Fe and Mn oxides) or if the composition of minerals
with significant isomorphous substitution is needed.
The methods of preparation of flat specimens for
quantitative EDS are time consuming, technically
complex, and somewhat sample dependent; they
normally are not used except when that type of
information is required.

The second, more commonly applied method of
sample preparation for SEM is to fix single grains or
peds (or other stable structural units) onto a SEM stub
using conductive tape or glue. Only a very small
sample is required for the normal cylindrical sample
holder of 1 cm diameter. The sample is mounted on a
flat surface of the stub. Larger samples are easily

TSEMJ Vol. 26:1, 1995 9




accommodated by using other sample holders. The
potential for problems with sample charging and
sample breakage exists if large specimens are used
and so usually the sample is as small as possible.
The diagnostic criteria employed for soil samples
are given in Table 1 and examples of minerals
identified using the criteria are shown in Figure 1.

RESULTS
The chemical composition of a mineral is within
distinctive limits. The differences in the chemical
makeup at a qualitative level can be used to identify a

mineral in a sample assuming some knowledge of the .

mineralogy of the sample from prior XRD analysis. A
known ion saturation also is very helpful when
examining samples containing minerals with
appreciable ion exchange to avoid uncertainties about
the allocation of ions to exchange and structural sites
(2). Qualitative interpretation of EDS patterns requires
some basis for comparison, usually the ratio of the
EDS peaks to each other and to the background. In
general, peaks observed in an EDS pattern are directly
related to the concentrations of the elements in the
area being scanned. The major factors preventing a
direct conversion of peak heights to relative molar
concentrations are various atomic factors (ionization
cross-section, fluorescent yield), detector efficiency,
and X-ray absorption. To make the results
quantitative, standards and corrections for sample
absorption and fluorescence are required with
instrumental parameters and acquisition conditions
equivalent for the sample and the standards.

It is important when using EDS spectra to identify
minerals to be wary of surface coatings. Surface
coatings, such as Fe oxides or secondary silica
coatings, will cause significant differences in EDS
patterns and should be taken into consideration when
viewing grains with surfaces which do not appear
fresh. Certain minerals do not weather congruently;
that is, the EDS spectra obtained may be very much
different from the ideal spectrum due to preferential
leaching of one or more elements from the mineral
surface. Feldspars (3) and pyroxenes (4) are two
common minerals which weather incongruently.

Often it is possible to tentatively identify soil
minerals by particle morphology alone. This is
because the outward appearance of minerals is related
to their crystal structure. Care must be taken in
identifying minerals using morphology alone,
however, because, in some cases such as in the
weathering of pyrite, the weathering products of a
mineral may preserve the outward appearance of the
original mineral yet the composition will change e.g.
iron oxide pseudomorphs after pyrite (Figure 1aj.

Some minerals, such as the inosilicates,
cyclosilicates, diaspores and metal oxides such as
rutile, have structures which are made up of repeating
units of chains. The linear chains in these minerals
cause them to grow or cleave into elongated particles,
e.g., needles or long prisms. If the mineral has a

10 TSEM]J Vol. 26:1, 1995

distinctive EDS spectrum, the morphology aids in the
differentiation from minerals with a similar chemical
composition. Other minerals such as halloysite and
chrysotile are externally similar but their elongated
crystals are the result of a rolled layer structure. Most
phyllosilicates, due to their layer structure, have a
platy morphology (Figure 1b).

Authigenic phyllosilicate morphology has been the
source of intense study by the oil industry because of
their effects on oil reservoir properties and their
potential as a geothermometer. The most complete
study of the SEM observation of authigenic clay is
that of Wilson and Pittman (5) which has been used
as a standard reference for almost all later work in
this area. They found as a result of study of many
samples using SEM, EDS, and X-ray diffraction that
each major authigenic clay group exhibited a limited
number of independent morphologies
(pseudohexagonal plates for kaolinite, and laths for
illite, for example). Other common minerals have a
three dimensional morphology which does not give
much aid in their identification. Minerals such as
quartz and some feldspars potentially have mineral
morphologies which are distinctive enough to allow
for their identification but their shape is altered by
weathering, transport, or other factors. In these cases,
there may be other clues which will aid in their
identification. How the mineral is broken by physical
weathering or transport can be used to aid in mineral
identification. Many minerals such as feldspars and
carbonates have good cleavage in one or more
directions. Cleavage produces flat surfaces at set
interfacial angles which can help in mineral
identification. Other minerals such as quartz have
extremely poor or no cleavage. That in itself is
distinctive as an aid in identification such as the
conchoidal fracture of quartz (Figure 1c).

The effects of weathering on a mineral surface may
help in the identification of a mineral. Certain
feldspars have very distinctive structurally controlled
weathering patterns (3). Many K feldspars are
perthitic with microscopic intergrowths of Na
feldspar. Likewise, the plagioclase feldspars
intermediate between albite and anorthite are often
demixed into Na rich (albite) and Ca rich (anorthite)
domains with regions separated by crystallographic
boundaries at a macroscopic size scale. Weathering of
these feldspars is almost always incongruent with one
type of the feldspar weathered away almost
completely leaving the other feldspar appearing pitted
but with an EDS pattern characteristic of the end
member composition (Figure 1d). Incongruent
weathering also is common for many other minerals;
for examples, see reference 4.

When particle morphology and qualitative chemical
analysis by EDS are used, it is often possible to
identify the mineral observed in the SEM with
sufficient certainty to conduct meaningful
interpretations on the weathering and provenance of
minerals in many soils and sediments. The



convenience, efficiency, three dimensional images,
and the chemical data make SEM/EDS a very popular
and useful pair of research and instructional methods.
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Figure 1. Examples of mineral grains and the criteria used for their iden-
tification. a. Pseudomorph of Fe oxide after pyrite identified by Fe only EDS
peak and pyrite morphology. Scale equals 5 pm. b. Muscovite grain iden-
tified by combination of EDS pattern and pseudohexagonal platy morphology.
Scale equals 10 um. c. Quartz grain identified by Si only EDS pattern and
conchoidal fracturing. Scale equals 10 ym. d. Weathered feldspar grain iden-
tified by EDS pattern and distinctive crystallographically controlled weather-
ing. Scale equals 10 pm.

TABLE 1

Recognition criteria used for mineral identification for soil minerals
observed by SEM. Minerals are arranged in an approximate order of
decreasing frequency of occurrence in developed soils. Other minerals
may occur in soils but their morphology and chemistry are not distinc-
tive enough for use in mineral identification without corroborating
XRD data. Elements with atomic number 11 or above (Na) are assumed
detectable by EDS. Lower atomic number elements, especially C and
O, may be detectable but are not used often because they may result
from contamination. It is assumed that the sample is Au coated and
examined at 20-25KeV.

Quartz - Si only EDS spectra and morphology.

Muscovite - Al peak almost equal in height to the Si peak, K peak
about 0.3 as intense, and platy morphology.

Biotite - Si peak about 3 times K peak with Al, Mg, and Fe EDS peaks;
no Na or Ca peaks.

Kaolinite - Al peak almost equal in height to Si peak, platy mor-
phology, and no significant Na, Ca, or K.

Smectite - Very thin platy morphology with minor Na or Ca depending
upon cation saturation and stronger Mg, Al, Si, and Fe peaks and
little or no K in EDS (assuming cation saturation is known); Usually
too small for observation as single crystals but observed as a matrix.

Vermiculite - Thicker platy morphology than smectite with stronger
Na or Ca EDS peaks depending upon cation saturation and signifi-
cant Mg, Al, Si, and Fe peaks and little or no K in EDS (assuming
cation saturation is fixed).

Illite - Thin to thick, platy morphology with Na or Ca in small con-
centrations, Mg, Al, Si, and Fe peaks and K equal or less than that
of muscovite or biotite.

Halloysite - Al peak almost equal in height to Si peak, tubular or
spheroidal morphology, and no significant Na, Ca, or K.

Chlorite - Platy morphology with varying amounts of Fe, Mg, Mn,
Al, and Si in EDS pattern with negligible Na, Ca, or K.

Feldspar - Strong Al and Si EDS peaks with Na, K, or Ca EDS peaks
only; often exhibits good cleavage in 2 directions at or close to 90°
and preferential weathering based on cationic substitution.
Microcline - K and Al EDS peaks about 0.3 as intense as Si.
Orthoclase - Same composition as microcline, indistinguishable
from microcline by EDS.
Sanidine - Like orthoclase with some Na substitution.
Sodic plagioclase - Na peak greater than half Al peak which is
about a third as intense as Si in EDS; may have some Ca replac-
ing the Na.
Calcic plagioclase - Ca peak about half the height of the Al peak
which is nearly as intense as the Si EDS peak.

Fe oxides - Very hard to distinguish by SEM except in unusual cases
where the morphology is distinctive and evident; All show Fe EDS
peak only.
Hematite - Rarely has observable platy morphology.
Lepidocrocite - Rarely has observable platy morphology.
Ferrihydrite - Granular morphology almost too small for obser-
vation in SEM even as a matrix.
Goethite - Prismatic or acicular crystals sometimes large enough
for observation with SEM.

Carbonates - Sometimes have rhombohedral morphology.
Calcite - Ca EDS peak only, may be hard to distinguish from gyp-
sum by EDS alone.
Dolomite - Ca peak nearly twice height of Mg peak in EDS.
Siderite - Fe peak alone or with minor Ca.

Ilmenite - Fe and Ti only in EDS spectra nearly same peak height.
Zircon - Zr and Si EDS peaks.

Rutile - Ti peak only in EDS plus prismatic morphology.

Anatase - Ti peak only in EDS plus nonprismatic morphology.
Gibbsite - Al EDS peak only with platy morphology.

Gypsum - Ca and S EDS peaks nearly equal in intensity, may be hard
to distinguish from calcite (Note: S EDS peak overlaps with Au coating
peak and may not be observable for this and other S containing
minerals).

Barite - Ba and S EDS peaks only.

Pyrite - Fe and S EDS peaks usually showing octahedral or cubic
crystal faces.

Marecasite - Fe and S EDS peaks with rounded crystal faces and no
octahedral or cubic faces.

Halite - Na and Cl EDS peaks often with a cubic morphology.
Sphene - Ca, Ti, and Si in EDS pattern.
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Information for Authors

PURPOSE: The goal of the TSEM Journal is to inform
members of the society and the Journal’s readers of signifi-
cant advances in electron microscopy, research, education,
and technology. Original articles on any aspect of electron
microscopy are invited for publication. Guidelines for sub-
mission of articles are given below. The views expressed in
the articles, editorials and letters represent the opinions of
the author(s) and do not reflect the official policy of the in-
stitution with which the author is affiliated or the Texas
Society for Electron Microscopy. Acceptance by this Journal
of advertisements for products or services does not imply
endorsement. Manuscripts and related correspondence
should be addressed to David C. Garrett, Editor, TEXAS
SOCIETY FOR ELECTRON MICROSCOPY JOURNAL,
Department of Bjological Sciences, University of North
Texas, Denton, Texas 76203-5218

GUIDELINES: Manuscripts written in English will be con-
sidered for publication in the form of original articles,
historical and current reviews, case reports and descriptions
of new and innovative EM techniques. It is understood that
the submitted papers will not have been previously publish-
ed. Accepted manuscripts become property of the TEXAS
SOCIETY FOR ELECTRON MICROSCOPY JOURNAL and
may not be published elsewhere without written consent of
the Editor. The author should retain one complete copy of
the manuscript. The JOURNAL is not responsible for
manuscripts lost in the mail.

PAGE PROOFS/REPRINTS: The editor will be responsible
for proof-reading the type-set article. Reprints may be
ordered from the printer.

: MANUSCRIPT PREPARATION: Manuscripts should con-
form with the following guidelines:

FORMAT: Submit an original and two copies of the entire
manuscript, typed, double-spaced, on 8% x 11 white paper,
leaving ample margins. Number each page and identify the
article by placing, at the top left of the page, a shortened
form of the title, followed by the last name of the first
author.

TITLE PAGE: Include:

a. Full title of the article

b. [Initials and last names of all authors

c. Current positions of each author (department, institu-
tion, city)

d. Full name, telephone number and address of the
author to whom reprint requests are to be sent.

SECTIONS: The text of each original article and technical
report should be divided into four major sections entitled
INTRODUCTION; METHODS AND MATERIALS; RESULTS;
AND DISCUSSION.

Historical and current reviews and case reports do not
need to be divided into the aforementioned sections.

GENERAL INFORMATION

ABSTRACT: Summarize the article in no more than 150
words. This takes the place of & final summary paragraph.

REFERENCES to other work should be consecutively
numbered in the text using parentheses and listed at the
end, as in the following examples:

(1) A. Glauert, Practical Methods in Electron Microscopy.

Vol. 2 (North-Holland. Amsterdam, 1974) 82-88.

(2) P.S. Baur, Jr., G.F. Barratt, G.M. Brown and D.H.
Parks. Ultrastructural Evidence for the Presence of
“Fibroclasts’ and ‘‘myofibroclasts’” in Wound Heal-
ing Tissues. J. of Trauma. 19 (1979) 774-756.

(3) D. Gabor. Information Theory in Electron Microscopy,
in: Quantitative Electron Microscopy. Eds. G.F. Bahr
and E. Zeitler (Williams and Wilkins, Baltimore,
1956) 63-68.

(NOTE: Authors are responsible for the accuracy of

references.)

TABLES:

a. Type double-spaced each table on a separate sheet.

b. Number in order in which they are referred to in the
text.

ILLUSTRATIONS:

A. Submit three complete sets of illustrations. Copy
machine reproductions of photographs will not be ac-
cepted. Indicate which set is the original photograph
or illustration.

B. Number the figures in the order in which they are
referred to in the text.

C. For black and white illustrations, submit sharply
focused, glossy prints, or line drawings, 1.5 times
larger than they are to appear in print (1/4 or 1/2
page). Scale should be drawn on the photograph
itself, not below.

D. For color illustrations, if needed, submit positive
35-mm color transparencies (not prints) for the
original (prints may be used for the two copies).
Authors will bear the entire cost of color
reproductions.

E. Identify all illustrations (author, title of paper, and
number) by a gummed label on the back of each. Do
not mount the illustrations, write on the back of
them, clip them, or staple them.

F. Ilustrations taken from other publications require
reprint permission and must be submitted in the form
described above.

NOMENCLATURE AND ABBREVIATIONS: Journal ab-
breviations used should be those listed by the ‘“‘Index
Medicus.”” Nomenclature abbreviations should be similarly
standardized.

ACKNOWLEDGEMENTS should appear as a footnote
which will appear at the top of the first page of the article.
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APPLICATION FOR MEMBERSHIP OR CHANGE OF ADDRESS
TEXAS SOCIETY FOR ELECTRON MICROSCOPY, INC.

Date

Please type or print legibly. Fill out completely. The numbers in parentheses are the maximum number of characters and spaces
the computer can accommodate for that blank. Though we will mail to your home address, we prefer to have your work address.
Please note that membership is for Jan. - Dec. for each year.

Check One: D I am applying for new membership in T.S.E.M.
I:' I am a member and wish to change my address.

I:[ I am a STUDENT and wish to upgrade to REGULAR membership.

Name (last name first) (35)
Institution (35)
{Please write out completely. We'll abbreviate it.)
Department {35)
(Please write out completely. We'll abbreviate it.)
Street & Number / P.O. Box (35)
City (20} State 2) Zip___ ____ (10)
Work Phone ( ) (13) Extension (4)
Electronic Mail ( ) (40)
Home Phone ( ) (13) FAX No. ( ) (13)
Category of Membership (circle only one): Regular Corporate Honorary Library
Student: Degree Program » Signature of faculty sponsor

Broad field of interest in which you utilize Electron Micrdscopy (Circle only one):

Zoology Botany Microbiology Cell Biology Biochemistry
Medicine Vet. Medicine Chemistry Sales Service/Repair
Materials Petroleum Semiconductor Environment Minerals

If you are a member changing your address, please attach an old mailing label to help us identify your previous record in the
computer. Applicants for membership should include a check or money order for one year’s dues with application (Regular: $15.00;
Student: $2.00; Corporate: $75.00).

Applications for new membership, or for upgrading of membership category from STUDENT to REGULAR, will be presented
to the Executive Council at their next meeting for their approval (majority vote). The applicants will then be presented by the coun-
cil to the membership at the next general business meeting for their approval (majority vote). Applicants will be added to the member-
ship rolls at that time.

Please Return To: Susan E. Robbins
Secretary, TSEM
Department of Pathology
Baylor College of Medicine
One Baylor Plaza, Room 286A
Houston, Texas 77030
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As the number of accessories on your SEM increases,
so does the probability of an expensive collision.
Unless you use the Infrared Chamberscope!

Infrared Chamberscope Specimen Chamber as seen
mounted on the microscope column on the CCTV monitor

The Infrared Chamberscope provides a continuous view of the chamber interior on a standard CCTV monitor.
Orient the specimen to best position for SEM imaging by various detectors.
Avoid damage to the final lens, X-Ray, or Backscattered Electron Detectors and the specimen itself.

/

Observe specimen and stage positions while opening the chamber.

Each system is supplied with a custom port cover manufactured to the microscope’s specifications.

Manufacturers of the "Original” Infrared Chamberscope, the Solid State Backscattered Electron Detector, the Low keV Microchannel Plate
Detector, Cathodoluminescence Detectors, Printerface and other superior products for enhanced SEM performance.

1-800-325-5556

GW ELECTRONICS Incorporated/6981 Peachtree Industrial Blvd./Norcross, Georgia 30092-3601
Telephone: (404) 449-0707 Fax: (404) 449-0284




The Chemicals You Want
The Quality and Value You Need

At Electron Microscopy Sciences, We've Built a Business on it!

GLUTARALDEHYDE

For over 20 years we have been manufacturing the
highest purity Glutaraldehyde available on the
market; free from polymers and other contaminants.
Prior to filling each.lot is tested and assayed to
assure consistent purity. Only if the Glutaraldehyde
passes our rigorous quality control tests will we
+  ship it to you.
i Our EM grade is available in 8%, 10%, 25%, 50%,

S arnde and 70% in 2ml, 5ml, 10ml ampoules as well as

100ml bottles. Our Biological grade is available in

25%, and 50% in 450ml and 1 gallon containers.

OSMIUM TETROXIDE

Crystalline (99.95%) and Solution
Each glass ampoule is pre-scored, pre-cleaned, and
heat sealed in a plastic bag - guaranteeing you a
contaminant-free solution.
Our solution is available in standard concentrations
of 2%. and 4%, in 2ml, 5ml, and 10ml ampoules.

{ Our crystalline is available in 6gm, 5gm, 4gm, 2gm,
lgm, 1/2gm, 1/4gm 1/10gm ampoules.
Quantity discounts available - please call for
special pricing.

~ '
¥ Owicayr K4

Mopomer B

Here at Electron Microscopy Sciences we have perfected the manufacturing

and filling of the highest quality chemicals meeting all of your microscopy

needs. In addition to the chemicals that are listed in our catalog we accept

all special orders. If you have special size requirements, concentrations or

purity specifications,

Electron Microscopy Sciences is the source.

For a copy of our newest catalog of supplies, accessories, chemicals, and

equipment covering the entire field of Microscopy call or write us today.

For the best results in your valued research, look for the name that is

leading the way in the highest quality chemicals meeting all of your

microscopy needs.

Electron

321 Morris Road ® Box 251 » Fort Washington, PA 19034 Microscopy

Toll-free: 1-800-523-5874 o (215) 646-1566 * Fax: (215) 646-8931 Telex: 510-661-3280 Sciences




Microwave Technology Breakthrough

3440 MAX Microwave Oven and 3420 Microwave Load Cooler
(computer not included)

Prep-Eze™ Processing System with Processing Stand i

The PELCO™ Prep-Eze™ makes the
handling of specimens during microwave
processing easy. A small plastic basket
holds the specimens and fits snugly onto a
plunger. Specimens can be transferred from
vial to vial or dish to dish, using the plunger
as a carrying tool. In the microwave
application, a temperature probe fits through
the plunger.

Microwave/EM Bulletin Board: 916-243-9456

Telephone below for our Terminal Program

Ted Pella, Inc.

The Microscopy Supply center

What’s new in Microwaving?

Innovations are now available which control as
never before the energy of a microwave oven.
These developments include neon high and low
energy point locators, automatic temperature
control of water load in the oven, temperature
readings of sample/liquid mixtures, temperature
control of sample/liquid mixtures and software to
present visual readings of temperature changes in
the sample vessel. The PC screen can be frozen
and printed out.

What's more, this technology is available at rock-
bottom prices. If you don't believe it, make a com-
parison.

Call or FAX for further details and quotations

Telephone 800-237-3526 (USA) » 800-637-3526 (CA)

800-243-7765 (Canada)
FAX 916-243-3761
Address P.O. Box 492477, Redding, CA 96049 U.S.A.




MICROSCOPY SOCIETY OF AMERICA

Box MSA, Woods Hole, MA 02543 * (508) 540-7639 or (800) 538-3672 » FAX (508) 548-9053

APPLICATION FOR MEMBERSHIP

Name (print): O Dr. 0 Mr. O Ms.

Company/University Affiliation:

Mailing Address: (we recommend using your home address) O Home [0 Business

Phone (days): ) Major Interest: [] Physical Sciences [0 Biological Sciences

Fax: ) E-Mail: ( )

Signature of nominating MSA Member:

Signature of advisor (for student applicants):

Signature of applicant: Date:

MSA Local Affiliate Societies (Choose one)

[0 Alabama Electron Microscopy Society 0 New England Society for Electron Microscopy

O Appalachian Regional Electron Microscope Society [0 New York Society for Electron Microscopy

[J Arizona Society for Electron Microscopy and Microbeam Analysis [0 Northern California Society for Electron Microscopy

O Central States Electron Microscopy Society O North Carolina Society for Electron Microscopy and Microbeam Analysis
O Chesapeake Society for Electron Microscopy [0 Northwestern Ohio Electron Microscopy Society

[0 Connecticut Electron Microscopy Society [0 Oklahoma Society for Electron Microscopy

[J Electron Microscopy Society of Northeastern Ohio O Pacific Northwest Electron Microscopy Society

[J Electron Microscopy Society of the Ohio River Valley / [ Philadelphia Electron Microscopy Society

[J Florida Society for Electron Microscopy [0 San Diego Society for Electron Microscopy

[0 lowa Microbeam Society [J Southern California Society for Electron Microscopy

[J Louisiana Society for Electron Microscopy [ Southern California Society for Electron Microscopy. Technologists
[J Michigan Electron Microscopy Forum [J South Carolina Society for Electron Microscopy

0] Midwest Society of Electron Microscopists [0 Southeastern Electron Microscopy Society

0 Minnesota Electron Microscopy Society O Texas Society for Electron Microscopy

[J Mountain States Society for Electron Microscopy

Enclose a check (U.S. funds, drawn on a U.S. bank) for one year’s dues, payable to MSA, or complete the credit card information
below. Also enclose a brief statement of your qualifications, experience, and/or student status.

Membership Class: [0 Regular: $40 (J Full-Time Student: $10 [0 Corporate: $350

Visa/MasterCard Number: (001 OO0 OO0 OO0 Expires: 0 ElD
Mo r
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CAMEO
Chemistry and

Topography
on a single screen.

A totally new i
approach to )
microanalysis ‘f

Imagine the potential of visualising the
detailed topography and chemistry of
your sample in a single image. Well,
you're imagining the Cameo system.

It's-a radically new approach to
microanalysis, where the colour
accurately and consistently shows you
all of the chemistry. It makes EDX far
more productive .... and imaging more
meaningful.

Unexpected properties are displayed
and not missed.

B Colour represents composition,
the grey level shows fine
topographic detail.

@ Easy and visual classification of
features.

B No need to set X-ray windows
and works on all kinds of
samples.

With the Cameo system, which is

integral with the Link ISIS system, you

don't have to assume which is the best ﬁ
part of your sample to examine - you'll l
see it on your screen!

So, don't be colour blind - look, and
really see.

Oxford Instruments, Microanalysis Group
Halifax Road, High Wycombe, Bucks HP12 3SE,
England .

Tel: 0494 442255; Fax: 0494 461033

Offices in the USA Tel: 508 369 9933; Japan
Tel: 03 32 640551; Australia Tel: 2 484 6108;
France Tel: 1 69 41 89 90; Germany Tel: 611
764176; Sweden Tel: 8 590 725 50

Cameo is a trademark of Oxford Instruments



Abstracts

MATERIALS SCIENCES

PLATFORM PRESENTATION — SPRING 1995

ADVANCED TEM SAMPLE PREPARATION TECHNIQUES FOR
SEMICONDUCTORS. DR. HUN-LIAN TSAl, PHILLIP BRENT
BASHAM, JIM WALLER, Texas Instruments Incorporated, Dallas, TX
75243

Increasingly complex design and shrinking geometries necessitate -

the need to be as creative in the preparation of TEM samples as in the
design itself. We have developed a literal arsenal of techniques that help
our laboratory to solve problems in production wafers and research
devices.

Throughput is a big factor in the manufacturing environment and
timely information makes a difference in profitability. We addressed
this issue with the development of the Complex Cross-section which can
contain up to thirty-two interfaces. This has made it possible to combine
several request into one TEM sample.

Fragility of TEM samples is another obstacle to success in the
single bit or specific area samples. A combination of earlier techniques
developed in our laboratory with recent advances has led us to the Small
Hole Technique. This technique produces a sample that is less fragile
than earlier methods while increasing the yield of such samples.

COMPARISON OF MICROSTRUCTURES IN STEEL BOILER TUBES: A TEM
SEARCH FOR FAILURE MODES AND DEFORMATION MECHANISMS.
JOEL DE ALBA,T C-S. NIOU,T L. E. MURR,! P. DIEHL.2 'Department of
Metallurgical and Materials Engineering, The University of Texas atf
El Paso, El Paso, TX 79948, and 2Center for Materials
Characterization, University of North Texas, Denton, TX 76203.

Steel boiler tubes in power plants carrying superheat and
reheat steam at approximately 540°C fail catastrophically,
leading to a cycle of unpredicted replacement of failed tubes
that greatly affects the productivity. A portable X-ray device
could be used on these tubes fo try to predict remaining service
life and to help end the unpredictability of tube replacement.
Since microstructural changes on failed tubes can provide clues
as to the cause of the failure, our objective is to examine failed
tubes fo try to establish the failure modes and deformation
mechanisms using fransmission electron microscopy (TEM) as the
primary research tool. This approach involves correlating TEM
micrographs in different sections in failed fubes corresponding to a
range of engineering strains, with corresponding opfical
micrograph views and X-ray diffraction spectras. This range of
strains spans from original, low strain, no-service microstructure to
high-strain areas located near the crack tip of a failed tube.
Research supported by the Texas Advanced Technology Program
{003594-045C) administered by The Texas Higher Education
Coordinating Board.

RR— S

NOW ON-LINE

The MSA Electronic Bulletin Board System

1-800-627-EMSA

1-800-627-3672

Yes, finally it’s here! The MSA Electronic Bulletin Board System is off the backburners and is ready to be used and hopefully
not abused. Interested? Just dust off your PC’s, MAC’s, or whichever system you prefer, get hold of a telecommunications
program and a modem and log into the MSA BBS. Set your modem for the following:

Modem Parameters: 1200 or 2400 Baud * 8 Data Bits ¢ 1 Stop Bit ® No Parity
Charges: None, MSA is currently sponsoring an 800 number
Lines/Times: One Line, Operating 24 Hours Per Day ¢ 30 Minutes/User/Day ¢ 1-800-627-3672
Upon login to the system, you will be prompted/asked several questions (and please use your real name!). Next you will be
shown several notices and then set free to explore. A preliminary users manual is even available on-line. Electron Mail, Discus-
sion Forums, MSA notices/reports, Bulletin Articles, Meeting and Program information, special LAS areas and more will all
be available in due course. If you want more details of have problems then stop by the Computer Workshop at the San Jose

Meeting and we will try to help. Feel free to pass this information onto your colleagues as appropriate. See you in San Jose!

Nestor Zaluzec: MSA BBS SysOp ¢ Ron Anderson: MSA BBS Chairman
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TWIN JET
ELECTROPOLISHER

Model MTP - 1

New and Unique

¢ Automatic thinning of samples for TEM

4 Sensor & Light inside jet.....coaxial.....no aligning problems

4 Liquid Nitrogen heat exchanger for electrolite cooling,
also cooling reservoir for other than LN,

® Magnetically driven pump with motor in separate sealed compartment
no motor corrosion

4 Sample holders (2) included — 3mm disc & 3x5mm for
tensile samples

¢ THINS Samples with minimum size hole, adjustable
sensitivity

# Precision sample punch & grinder available

M.E. TAYLOR ENGR. INC.
21604 GENTRY LANE
BROOKEVILLE, MD 20833
(301) 774-6246 FAX 774-6711




A TEM STUDY OF SENSITIZATION BEHAVIOR OF 304 STAINLESS
STEEL DEFORMED AT LIQUID NITROGEN TEMPERATURE. JULIO G.
MALDONADO and LE. MURR. Department of Metallurgical and Materials
Engineering, The University of Texas at El Paso, El Paso, TX 79968.
Strain-induced o‘-martensite, produced in plastically deformed 304 stainless steel,
has been observed to form at twin-fault intersections in the microstructure. Upon
short-time thermal aging, the strain-induced o‘-martensite-rich intersections
produce a recrystallized microstructure consisting of fine-grained austenite and
martensite. The interfaces of the recrystallized microstructure then become
preferred sites for transgranular carbide precipitation since these interfaces have
similar energetics as the parent austenitic grain boundaries. In this study, 304
stainless steel was deformed (20% true strain level) at liquid nitrogen temperature
(-196°C), and subsequently aged at 670°C for 0-10h. This material demonstrated a
drastic reversal in sensitization behavior as compared to a control material
deformed to an equivalent strain, but at room temperature. Transmission electron
microscopy and optical microscopy were employed to correlate the microstructural
changes with the sensitization behavior observed. The electrochemical potentio
kinetic reactivation technique was used to quantify the precipitation process. The
y=>a transformation is almost complete in the liquid nitrogen deformed material,
and becomes the dominant feature that provides the necessary impetus for an
extensive recrystallization upon a short aging treatment. The extensive
recrystallization effectively reduces the grain size of the material (below 1um)
which in turn has an enormous effect on the diffusional paths available. This effect
has also been observed to some extent in small grain size (15 pm) 304 stainless
steel material deformed at room temperature. The overall effect is then the very
rapid sensitization of the material, but also a correspondingly fast desensitization
process. J.G. Maldonado acknowledges the financial support received through a
Patricia Roberts Harris Fellowship.

MICROSTRUCTURAL EVOLUTION ASSOCIATED WITH IMPACT
CRATER FORMATION IN COPPER TARGETS. JESUS M. RIVAS,
S. A. QUINONES, E. P. GARCIA, AND L. E. MURR. Department
of Metallurgical and Materials Engineering, The University
of Texas at El Paso, El Paso TX. 79968

When a projectile traveling at high velocity impacts on a
metallic target a crater is formed on the target. Laboratory-
produced craters have helped to understand some of the
cratering process parameters. However, the microstructure
of the target has never been considered or related to the
crater formation phenomena, or to any computer model
that attempts to simulate the cratering process. There has
also been a complete lack of information about the residual
microstructure of the target material. This investigation is
the first detailed microstructural analysis on laboratory-
produced craters. Two craters in copper targets produced
by 1100 Al projectiles impacting at velocities of 6.73 and
1.4 kms-! were analyzed and compared using optical and
transmission electron microscopy. Among the most
revealing microstructural features observed are a narrow
recrystallized zone adjacent to the crater wall (on the high
velocity crater) and a zone that contains extensive regions
of microbands which are coincident with {111} planes.
Microhardness values were also obtained which
corroborated the microstructural observations. Supported
by a NASA-Johnson Space Center Grant NAG 9-481 and a
NASA Graduate Fellowship (5.A.Q.).

BIOLOGICAL SCIENCES

POSTER PRESENTATION — SPRING 1995

COMPARISON OF QUANTITATIVE LIGHT AND TRANSMISSION ELECTRON
MICROSCOPY IN THE EVALUATION OF CHEMICALLY INDUCED
FOLLICULAR ATRESIA. R.COX, W.AU, HHAWKINS, Shriners Burns Institute and
Depts.of Preventive Medicine And Community Health and Pathology, University of
Texas Medical Branch, Galveston Texas.

Exposure (o toxic substances can induce follicular atresia thus reducing female
fertility. The established method for evaluating acute follicular atresia is quantitative
light microscopy (LM) using scrial sections through the ovary. Several criteria are used
to define a degencrative follicle, including the percentage of pyknotic nuclei per follicle,
irregularly shaped oocytes, loss of contact between the granulosa cells and the zona
pellucida (ZP), and inflammatory cell migration into the follicle. In transmission electron
microscopy (TEM), additional characteristics of follicular atresia are increased lipid
accumulation in the granulosa cells and loss of microvillous projections from the
granulosa cells and oocytes into the ZP. In a recent study to evaluate the female
reproductive toxicity of cthylene glycol monomethyl ether (EGME) in mice, we used the
LM quantitative method, including three animals per dose and evaluating at least 1000
follicles per animal. We also utilized quantitative TEM for the absence of microvillous
projections i the ZP, including four animals per dosc and evaluating at Ilcast 25 ZP per
dose. Cyclophosphamide (CP) at 100 mg/kg was used as a positive control. Results of
the LM quantitation showed significantly increased follicular atresia after the highest
dosc of 2700 mg/kg and no statistical increase after the 300 and 900 mg/kg doses of
EGME in comparison to control, saline exposed animals. TEM quantitation showed a
five to scven fold increase in the incidence of abnormal ZP for all doses of EGME
compared to the control animals. Both methods showed significant induced follicular
atresia for the CP exposed mice.

These results suggest that: 1) quantitative TEM obscervation of an abnormal ZP
is a more sensitive method of determining follicular atresia than LM quantitation, 2) the
retraction of microvillous projections out of the ZP matrix may precede the cellular
nccrosis and inflammatory cell influx observed by LM.

A STUDY OF EARLY HELLADIC II PERIOD WOOD FROM DOKOS, GREECE.
GEORGIA FOX and MICHAEL PENDLETON, Department of Anthropology, Texas
A&M University, College Station, TX 77845.

This paper focuses on the charactetization of wood samples taken from the
archaeological site of Dokos, Greece, in August 1991. The Dokos Project, directed by
Yannis Vichos of the Hellenic Institute for Matine Archaeology, began in 1989, This
site is an underwater shipwreck site dating to the Early Helladic II period, ca. 2200
B.C. The site was otiginally discovered by Peter Throckmorton in 1975 in 15 to 25 m
of water, close to the promontory of Myti Kommeni in the small northem bay of
Skindos. To date, the site is possibly one of the oldest shipwteck sites in the Aegean,
and the collection of clay vessels from the wreck constitutes one of the largest and
most important bodies of Eatly Helladic material found at one site. Because the area
has been subject to scismic activity and local site disturbances, wood samples were
taken to determine if the wood fragments recovered at the site were associated with
the wreck structure.

In order to attempt to identify these wood fragments, light and scanning electron

" microscopy were used to observe significant structural features. For light microscopy,

wood fragments werc embedded in Spurr resin and sectioned with a MT2-B
ultramicrotome. Semi-thin sections were stained and observed with a JENA
microscope. For scanning electron microscopy, wood fragments were mounted on
aluminum stubs with carbon paint, coated with gold using a Hummer sputter-coater
and observed with a JOEL T330A. Following these observations, significant features
of these wood fragments were entered into the General Unknown Entry and Scarch
System for computer-aided wood identification developed by the North Carolina
Agricultural Research Service, North Carolina State University. Evidence of possible
wood deformation was observed in some fragments.

ENZYMATIC LOCALIZATION OF CYTOCHROME C OXIDASE IN
CAULOBACTER CRENCENTUS. K. M. Charrey, T. R. Hoage and H. D. Kurtz,
Jr.  Department of Biological Sciences, Sam Houston State University,
Huntsville, TX 77341.

Caulobacter are aerobic gram negative bacteria characterized by the
morphological feature of a single polar stalk. A prostheca (stalk) is an extension
of the cell envelope composed of outer membrane, peptidoglycan layer,
cytoplasmic membrane and internal core membranes. An adhesive distal
prosthecal holdfast renders the cells capable of solid surface attachment.
Multitudes of cells attached to a surface results in the formation of a bacterial
biofilm. The proximity of the caulobacter prostheca within the biofilm places it
in an area of decreased oxygen concentration raising the question, does cellular
respiration occur in the prosthecal membranes? This study examines the
expression and distribution of cell membrane cytochromes using standard
fixation procedures for light microscopy, transmission and scanning electron
microscopy. Enzymatic localization of cytochrome ¢ oxidase activity is used to
determine the cytochrome distribution within the cell and prostheca of
Caulobacter crescentus. Free living cells and cells associated within the biofilm
are examined.
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TEM OBSERVATIONS OF SWEET GUM LEAF ANATOMY.

J. TAYLOR* and B. VANDOVER, Dept. ot Biology,
Stephen F. Austin State University, Nacogdoches,
TX 75962.

Leaves of sweet gum (Liquidambar styraciflua)
were chemically fixed in glutaraldehyde and osmium,
embedded in Spurr's resin, sectioned and examined
with the transmission electron microscope (TEM).

A thick cuticle covered both upper and lower
epidermal layers. The epidermis consisted of

a single layer of cells. Stomata were present in
the lower epidermis. Palisade and spongy paren-
chyma cells comprised the mesophyll. Parenchyma
cells contained numerous chlaroplasts with promi-
nent starch grains. The vacuole of many mesophyll
cells contained an electron-dense, fibrillar
material. Sequential stages in the accumulation
of this material were observed. Vascular bundles
in the sweet gum leaf were surrounded by a single-
layered bundle sheath.

CELLULAR COMPOSITION OF ATHEROSCLEROTIC LESIONS
REMOVED BY DIRECTIONAL CORONARY ATHERECTOMY (DCA).
M. A. DAVIS AND S. C. WILLIAMS, Department of Biology and Center
for Electron Microscopy, University of Texas at Arlington, Arlington, TX
76019.

Cardiovascular disease is the number one cause of death in the U.S. today.
Options in the treatment of coronary vessel occlusive disease (atherosclerosis)
are currently being applied as alternatives to arterial bypass grafting. Among
them is the Directional Coronary Atherectomy device (DVI, Inc.), an
instrument that is employed transluminally to resect lesion material.
Histopathological studies of resected lesion material can then be performed.
Human specimens removed by DCA were fixed in 10% Formalin or 3%
gluteraldehyde. For light microscopy (LM), specimens were fixed in
formalin, dehydrated in ethanol, embedded in Amerrafin, sectioned to 8-10
wm and stained with hematoxylin and eosin. Scanning electron microscopic
(SEM) specimens were fixed in gluteraldehyde, postfixed in osmium
tetroxide, dehydrated in ethanol, CO, critically-point dried, and coated.
Specimens revealed atherosclerotic components including fibrous connective
tissue, foam cells, lipid and calcium deposition, hyperplastic smooth muscle
cells, and thrombus. Polarized LM revealed birefringence of calcium
deposits and areas of collagenous connective tissue.

CHARACTERIZATION OF IN VITRO RAISED CALLUS OF TWO
LEGUMINOUS SPECIES WITH LIGHT AND ELECTRON
MICROSCOPIC STUDIES. Nabarun Ghosh, Don W. Smith, and A.
Chatterjee!. Dept. of Biological Sciences, University of North Texas,
Denton, TX 76203. 1CAS, Dept. of Botany, University of Calcutta,
India.

Callus culture of two leguminous tree species was initiated on MS
basal medium supplemented with different growth regulators. Cytological
studies were carried out after pre-treating the callus with a saturated
solution of para-dichlorobenzene (pDB), fixing with 1:3 propionic acid :
alcohol mixture and staining with 2% aceto-orcein. Mitotic index,
abnormality index and the ploidy level varied with the age and morphology
of the callus. A higher mitotic index accompanied by lower abnormality
index were noted in the juvenile green callus. The color, texture and
morphology of the calli varied with the age of the culture. Light
microscopy and Scanning Electron Microscopy were carried out to study
the callus surface. Calli were cut into pieces, fixed in 4% gluteraldehyde in
0.1M phosphate buffer, post-fixed in osmium-tetroxide (OsO4) and
dehydrated in ascending concentrations of ethanol and finally in isoamyl
acetate. The calli samples were dried at critical point (CPD), coated with
gold-palladium and scanned under SEM. The SEM study revealed the
varied texture of different types of calli including striations, reticulations
and fibrillar nature of the calli. The regenerative callus showed the
emergence of shoot buds, globose embryoid-like structures and shootlets.
The methodology will provide a technique to differentiate between
regenerative and non-regenerative calli and to detect specific type of callus
during the in vitro culture.

CONIDIOGENOUS CELL FORMATION IN THE FUNGUS

TUBAKIA DRYINA. S. Pursley* and J. Taylor, Dept. of
Biology, Stephen F. Austin State University,
Nacogdoches, TX 75962.

Nomarski differential interference contrast
microscopy, scanning electron microscopy, and
transmission electron microscopy have been used to
elucidate the type of and mechanisms by which
conidiogenous cell formation occurs in the fungus
Tubakia dryina. For experimentation, the pathogen
was isolated from infected sweet gum leaves and
grown in pure culture, thereby providing
conidiogenous cells in various stages of
development for observation. Holoblastic conidium
formation appears to be characteristic of the
fungus with conidia forming solitarily or in chains.
The conidia can form intercalary or terminal on the
mycelial hyphae with conidial succession occurring
via the schizolytic pathway.

ANSWER TO “WHAT IS IT”

from TSEM JOURNAL 25:2

The micrograph published on the back cover of Volume 25, Number 2,
1994 is a transmission electron micrograph showing parts of two cells
in a corn (Zea mays L.) root. The upper cell is a developing tracheid
(vascular cell) in which four secondard wall thickenings are seen in the

process of development. The mircograph shows only a small part of what
is a much larger cell. It displays a portion of the nucleus, two or possibly
three dictyocomes (Golgi bodies), some ER and many (Golgi) vesicles.
Tracheids are devoid of cell contents at maturity and in the non-living
condition they function in the transport of water. The secondary wall
thickenings help maintain the traceids’ shape after death. The lower cell
will not develop into a tracheid; it is separated from the upper cell by
a compound middle lamella.

Micrograph — H.J. Arnott, Department of Biology and
Center for Electron Microscopy, The University of Texas at Arlington.

TSEM]J Vol. 26:1, 1995

25




New computerized
slage control with ,
computer memory

Following a success
like that of our S-4100
SEM, some companies
might pause to rest
on their laurels. We,
however, didn't rest
at all. That wouldn
be in keeping with
our tradition. Or
our image.

Instead, we developed
our S-4200 SEM. Which brings you
a great image—>5 nm resolution at a
mere 1 KV, to be exact. Its the result of
a new conical objective lens that cuts
spherical and chromatic aberrations,
and boosts signal-to-noise ratio. And

LN

it provides its high resolution at longer
working distances— distances where
images of conventional
_+ SEMS are anything but
sharp. You also get
fully electronic align-
ment of the aperture
and colurmn, plus
computerized stage
control—with all
settings maintainable

in computer memory. These and other
automation features make the S-4200
about the easiest-to-run SEM ever. And
consider the possibilities. You can study
virtually any material —whether beam
sensitive or non-conductive—in its

4

rocducing the Hitachi

5-4200 SEM. More proot
t we're never satisfied.

natural state. No coatings needed.
Ask us for details. You'll see that,
even though our 5-4100 put us well
ahead of the pack, we never stopped
working. Thats probably good for our
image. 1t’s definitely good for yours.

HITACHI

SCIENTIFIC INSTRUMENTS
Nissei Sangyo America, Ltd.

755 Ravendale Drive
Mountain View, CA 94043
(415) 969-1100

25 West Watkins Mill Road

Gaithersburg, MD 20878
(301) 840-1650




EVIDENCE FOR PROGRAMMED CELL DEATH IN THE MANDIBULAR
ORGAN OF THE LOBSTER, HOMARUS AMERICANUS. T.A. MOTLEY,
E.F. COUCH, Dept. Biology, Texas Christian University, Fort Worth, TX
76129 and J.K. BUTLER, Dept. Biology, University of Texas, Arlington, TX.

A small population of cells in the mandibular organ of the lobster have been
found to be undergoing programmed cell death (apoptosis) with an in situ
apoptosis detection kit (Oncor, Gaithersburg, MD). Subsequent tests with a cell
death detection ELISA kit (Boehringer Mannheim, Indianapolis) confirmed the
presence of apoptotic activity within the gland. The ELISA assays also
demonstrated that the apoptotic activity was not uniform throughout the gland.
The ELISA studies show that the greatest amount of apoptosis occurs in a lateral
region nearest to the "tendon" of the mandibular muscle. Previous work has
demonstrated that this gland produces methyl farnesoate, a juvenile hormone-like
compound that increases egg yolk production. It is also known that the methyl
farnesoate is produced in only approximately one third of the gland. Grossly, the
gland appears somewhat like the shape of a partially unfolded fan. The gland
itself contains a number cell types, all which appear to be derived from one
common stem cell. The stem cells are abundant in the periphery of the gland and
are especially common on the latero-anterior aspect of the gland, and area with
corresponds with the folds of the fan. These cells are small and have oval
nuclei. Deeper into the gland larger and more complex cells are present.
Immediately beneath the stem cells is a population of cells containing numerous
secretory granules Still further into the gland cells with large masses of smooth
endoplasmic reticulum are the dominant cell. Among these cells one frequently
finds cells undergoing what appears to be holocrine secretion. However, these
cells may be undergoing a form of programmed cell death which might
correspond with the histochemical and ELISA data.

AN IMPROVED TECHNIQUE FOR PREPARING PROJECTION SLIDES
FROM ELECTRON MICROSCOPY NEGATIVES
Mannie Steglich, Lydia Shanks, and Elsa Ramos,
Department of Pathology, The University of Texas M.
D. Anderson Cancer Center, Houston, TX 77030
Projection slides of electron micrographs are
frequently prepared by directly photographing the
print. A black and white negative film used with a
reversal process is suitable, but it is more
convenient to employ a positive film. With either
procedure, the quality of the final slide is directly
dependent on the quality and contrast of the print.
It is possible to manipulate and often greatly
improve the contrast by projecting the electron
microscopy negative onto a second, unexposed
negative. This method also allows greater
flexibility in composing the projection slide. We
have found that selection of the type of sheet film
is a significant factor in obtaining a projection
slide which has good contrast and satisfactory
gradation of tones. In the past, the film of choice
was in our view DuPont Cronalar Electron Microscope
Film. However, several years ago DuPont discontinued
production of this film and we began a search for a
replacement. After trying numerous combinations of
sheet films and developers, we determined that
Excelerate 7 Graphics Arts Film manufactured by the
3M Company and developed in Kodak HC-110 diluted 1
part of concentrated HC-110 to 3 parts water yielded
excellent results.

A TEM WHOLE MOUNT CELL TECHNIQUE FOR PRESERVING AND
IMMUNOGOLD LABELING THE CYTOSKELETON OF CULTURED CELLS. K.
WILSON, M.D. MCCARTNEY, S. BROWDER AND A.F. CLARK, Alcon
Laboratories, Inc., Fort Worth, Texas 76134

The cytoskeleton of cells plays an important role in numerous cell
functions including mobility, phagocytosis and structural integrity. In
order to study intact cytoskeletal proteins, a whole mount cell technique
combined with immunogold labeling was modified for use with cuitured
human trabecular meshwork cells. Cuitured cells were grown directly on
Formvar covered nickel grids prior to being either extracted with 0.15%
Triton X-100 in PHEM (PIPES, HEPES, EDTA, Magnesium Chloride)
buffer or left untreated. Following aldehyde fixation, all the cells were
subsequently osmicated, dehydrated, critical point dried, carbon coated and
examined in a Zeiss CEM-902 TEM. The cells, both extracted and non-
extracted, showed the typical arrangement of cytoskeletal fibers. In
addition, the cellular organelles of the non-extracted cells could be easily
visualized. The cytoskeleton was further examined by immunogold labeling
of the microfilaments and microtubules. Cells were lightly fixed,
extracted, washed in Tris buffer, blocked with 4% non-fat dry milk and
incubated with primary antibodies overnight at 4°C. The cells were then
incubated with gold labeled secondary antibodies for 2 hours, washed,
aldehyde fixed, osmicated, dehydrated, critical point dried, carbon coated
and examined using TEM. The cultured cells showed the normal
arrangement of microfilament stress fibers and astral arrays of

microtubules labelled with the appropriate antibody. This technique has
been used to detect subtle changes in the cytoskeleton as well as changes in
antibody labeling affinities in response to changes in the culture
conditions. The ability of this technique to preserve the intact cell
cytoskeleton has allowed it to become an important tool in dissecting the
role of the cytoskeleton in the disease process. '

ULTRASTRUCTURAL CHARACTERISTICS OF CELL WALL-
DEFICIENT FORMS OF ENTEROBACTER CLOACAE. RENE D.
MASSENGALE, THOMAS W. HUBER!, AND SALLY W. JACKSON,
Institute of Biomedical Studies, Baylor University, Waco, TX 76798, and
TA&M College of Medicine and Olin E. Teague VAMC, Temple, TX 76504,

Enterobacter cloacae 55M is a gram-negative bacterium that constitutively
produces beta lactamase. Strains of Enterobacter can be converted to the
colony-forming, cell wall-deficient state (CWD) when grown in osmotically-
protected conditions in the presence of ticarcillin. Brain heart infustion medium
containing 10% sucrose and ticarcillin was inoculated with E. cloacae 55M and
incubated under aerobic and anaerobic conditions for periods of 2 and 9 days.
Control cultures were prepared by the same method without the ticarcillin.
Samples of each of the cultures were prepared for electron microscopy by
conventional fixation and freeze substitution. The CWD colonies that grew in
the medium containing ticarcillin were compared to the control colonies
isolated from the medium containing no ticarcillin.

Control cultures contained cells with the characteristic rod-shaped
appearance of E. cloacae. Both the aerobically and anaerobically-grown CWD
colonies contained both normal bacilli and CWD cells within the same colony.
However, these cell types were mostly confined to separate locations within
the same colony. The CWD cells were characterized by a spherical shape and
the disruption or absence of the outer membrane (OM). Extracellular material,
containing many small blebs and sections of outer membrane, surrounded the
CWD cells. This material was found in greater concentrations in the CWD
areas of the anaerobic colonies. Furthermore, these blebs and OM segments
were present in much lower concentrations among normal bacilli forms in both
CWD colonies and control colonies. The presence of the notmal bacilli within
a CWD colony suggests that some cells revert after a period of exposure to the
ticarcillin or that some resistant forms within the colony give rise to normal
progeny after ticarcillin levels decrease.

CELLULAR MORPHOLOGY OF THE TERMINAL SPINE OF AGAVE. T. S.
SHERMAN, H. J. ARNOTT, AND L. E. LOPEZ, Dept. of Biology and Center
for Electron Microscopy, Univ. of Texas at Arlington, Arlington TX 76010.
Agave plants are well known as an important source of fibers. These fibers,
which consist of phloem fibers and vascular bundles, provide support to these
xerophytic plants and converge at the leaf terminus to form a hard and inflexible
spine. This research is an attempt to understand the relationship between the cells
of the spine and those of the subterminal softer tissues of the leaf. Terminal spines
from various stages in leaf development were excised from the leaves and
sectioned. These sections were prepared with a standard fixation process using
glutaraldehyde/OsO, buffered with Sorensen's. Fixed sections were then
dehydrated in ethanol, critical point dried, sputter coated with Au/Pd, and
mounted for observation with a scanning electron microscope. Significant
changes in cellular morphology were visible, especially in the leaf parenchyma
cells. Compared to leaf parenchyma cells, spine parenchyma cells in all stages of
development exhibited a considerably thickened secondary wall. Spine
parenchyma cell walls tended to thicken from the epidermis toward the interior
longitudinal axis of the spine; likewise, a similar pattern of secondary wall
development was observed from the tip of the spine towards its base.
Considerable elongation of parenchyma cells in the spine was observed as well.
Vascular bundles in the hard spine were less distinctive than those in the relatively
soft leaf because of the thickened parenchyma cells. Phloem fibers were
numerous and well defined in the leaf. Phloem fiber wall thickening occurred but
was less dramatic than parenchyma wall thickening. Many cells in mature spines
exhibited extensive 2° wall development to the point of nearly complete occlusion
of the cell lumen. Knowledge of hard tissue development in this plant may aid
in the understanding of similar developmental processes in other monocotyledons.
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COMPARATIVE MORPHOLOGY OF SENSILLA STYLOCONICA IN THE
PAPILIONOIDEA (LEPIDOPTERA) USING SCANNING ELECTRON
MICROSCOPY - A PRELIMINARY REPORT. D. Petr and K. W. Stewart,
Department of Biological Sciences, University of North Texas, Denton, TX 76203.
The distal proboscis of many lepidopteran taxa is equipped with peg-like sensilla
styloconica which form a brush-like structural arrangement. Although these sensory
structures can be seen with a light microscope, their fine morphological detail and
diversity can best be studied using the Scanning Electron Microscope. Sensilla
styloconica are absent in three representative genera of the Papilionidae, Papilio,
Parnassius, and Ornithoptera, suggesting that their presence or absence may run along
family lines. This seems to also hold true for representatives of the Danainae in which
no sensilla styloconica have been found so far and which are afforded full family status
by some. All Nymphalidae genera examined show presence of these sensillae, with
tremendous morphological diversity among the species examined. Heliconius and
Agraulis species have a very smooth flattened stylus without any projecting spines or
ridges. Limenitis species have a smooth flattened stylus with two prominent projections
near the sensory papilla, while in Asterocampa there is only one projection. In
Nymphalis we found an orderly ring of seven spine-like projections surrounding the
sensory papilla on top of a smooth flattened stylus, and a similar but not quite so orderly
arrangement was found in Vanessa. Sensilla styloconica in Cercyonis are fashioned with
seven smooth longitudinal ridges along the entire length of a cylindrical stylus
terminating in small processes. Oeneis and Erebia exhibit serrated, flattened ridges
(flutes) on a cylindrical stylus. The number of sensilla styloconica varies with species.
The genus Agraulis has only a sparse arrangement of 26 sensillae, while a very dense
arrangement of 188 was found in genus Limenitis. Representatives of Pieridae,
Lycaenidae, and Libytheidae have yet to be examined. The morphological diversity of
sensilla styloconica points to taxonomic significance and the development of a working
nomenclature will be useful in taxonomic work involving Lepidoptera in general.
Possible correlation of these sensillae to adult feeding preference will be examined.

A STUDY OF ISOLATED CALCIUM OXALATE CRYSTALS FROM THE
LEAVES AND STEMS OF THE VIRGINIA CREEPER (PARTHENOCISSUS
QUINQUEFOLIA). AMY J. JEFFREYS AND HOWARD J. ARNOTT, The
Department of Biology and Center for Electron Microscopy, The University of
Texas at Arlington, Arlington, TX 76019.

Raphides, druses, and prismatic forms of calcium oxalate were isolated from
young and mature Virginia Creeper leaves and stems. Thin, needle-like,
monohydrate, raphide crystals are found more frequently in the leaves than other
types of crystals, multi-interpenetrant twin druses are found more frequently in the
stems, and prismatic crystals are found least frequently in both types of tissues. All
types of crystals are birefringent when viewed with polarized light using crossed
nicols. Each raphide crystal cell contains an organized bundle which consists of
300-400 twin crystals, each having a bidentate end and a pointed end, enclosed
within a water-soluble protein/carbohydrate matrix. The matrix usually extends
beyond the length of the crystals and may be thicker at the ends of the bundles.
Some bundles exhibit "dimples" which may either be indentations in the outer
matrix or extend completely through the outer matrix thus exposing the-crystals.
It is possible that all bundles have such a dimple, however, since we cannot see the
entire surface in SEM preparations, many bundles appear not to have dimglesA
Druses and prismatic crystals both lack an elaborate external matrix but possess
a thin sheath-like covering. In normal raphide cells a bundle of crystals is arranged
along a single axis with bidentate and blunt ends facing both directions. In a few
crystal cells needle-like crystals are not arranged along an axis but rather extend
in many directions forming a "nest-like ring" of needle crystals. We call these cells
"nested raphides" and believe they may represent cells in which the normal matrix
has not been produced. The lack of matrix and the irregular orientation of the
crystals may be evidence that the matrix is directly involved in the process of axial
crystal orientiation found in normal raphide crystal cells.

A LIGHT AND SCANNING ELECTRON MICROSCOPIC STUDY OF THE
ROLE OF THE PERICARP IN THE DEHISCENCE OF THE FRUIT OF
AESCULUS PARVIFLORA. S. C. WILLIAMS, Department of Biology and
Center for Electron Microscopy, The University of Texas at Arlington, TX,
76019,

The fruits of Aesculus parviflora contain one, two, or three seeds that are
expelled during dehiscence. Utilizing light and electron microscopy, pericarps of
the fruits were examined during the early, middle, and late stages of the
dehiscence process. In A. parviflora the pericarp is composed of three
(occasionally two) valves joined at their margins by regions called sutures; the
latter are zones of weakness where the valves break apart during dehiscence. In
addition to splitting at the sutures, the pericarp valves also separate. The
dehiscence mechanism in the pericarp involves a complicated structure
composed of specialized cells and tissues; the physical force responsible for the
splitting and separation of the valves is provided primarily by loss of water.
Specimens were fixed in FAA, a mixture of formalin, acetic acid and 70%
alcohol, sectioned, and stained for light microscopy with fast green and

safranin. Specimens for electron microscopic evaluation were freeze-fractured
and critically-point dried using ethanol as the transition fluid. Despite the
presence of small intracellular air spaces the thick walled cells of vascular
bundles remain intact throughout the drying process. However, in the
intervening parenchyma, intracellular air spaces are common and represent a
beginning point for cavity formation. A trend of cell shrinkage and
schizogenous cavity formation begins as the pericarp wall starts to dry, this
process increases during the drying process and causes the pericarp to unfold
and eventually causes the ejection of the seed from the peficarp. Polarized light
microscopy revealed that druse and prismatic crystals of calcium oxalate were
present in numerous parts of the pericarp.

A LIGHT AND ELECTRON MICROSCOPIC INVESTIGATION OF THE
PERICARP OF CITRUS FRUITS. S. C. WILLIAMS, M . R. JOHNSON, M.
A. DAVIS AND H.J. ARNOTT, Department of Biology and Center for
Electron Microscopy, The University of Texas at Arlington, Arlington, TX
76019.

The pericarp (peel or rind) of common commercially-grown citrus fruits .
possess oil glands which contain extremely volatile oils. A major component of
this oil is /imonin which is present in a greater or lesser proportion in most
citrus fruits and other members of the Rutaceae. However, the quantity and
apparent flammability of these oils differ in magnitude between fruit types. The
volatile oils from oranges, tangerines, lemons, limes, grapefruit, and tangelos
were tested for flammability. The peels of each of the above were examined
using light (LM) and scanning electron microscopy (SEM) to probe the
distribution, size, position and other characteristics of the oil glands. Specimens
for LM were prepared by 3% glutaraldehyde fixation, dehydrated in ethanol,
embedded in paraffin, sectioned and stained. Specimens used for SEM were
fixed using 3% glutaraldehyde and osmium tetroxide followed by critical-point
drying using liquid CO, as the transition fluid. Some specimens were prepared -
by osmium tetroxide vapor fixation. We found that the pericarp exhibited many
stomata on the surface and that the number of oil glands per mm’ varied
between species. The apparent distribution of calcium oxalate crystals also
varied, being high in lemon and low in tangerine. When the pericarp was dried
or otherwise dehydrated, numerous needle-like crystals could be observed by
LM or SEM. These were single and multiple twinned arrays of crystals and
according to the literature are an orangic compound, hesperidin. Using LM it
was possible to observe the process of hesperidin crystallization.
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THE DEVELOPMENT OF DICTYDINE GRANULES IN LINDBLADIA.
HOWARD J. ARNOTT, LINDA E. LOPEZ, HAROLD KELLER' AND
TAKAMI HATANO? Dept of Biclogy and Center for Electron Microscopy, Univ.
of Texas at Arlington, Arlington, TX 76019, lDeptA of Microbiology and
Immunology, Univ. of North Texas Health Sci. Center, Fort Worth, TX, 76107
and 2Biology Dept. Mie Univ., Tsu City, Mie Pref. 514, Japan.

Dictydine granules occur in only three genera of the mxyomycetes and are one
of the defining characteristics of the family Cribrariaceae (Liceales). As a part of
a taxonomic/morphologic study, we have been using LM and SEM to investigate
the structure of these granules in the monotypic genus Lindbladia in specimens
from locations around the world, including the holotype from Sweden. The
holotype was collected in Sweden in 1845 and has been maintained in a remarkable
state of preservation for 150 years. The dictydine granules, which are colored
when viewed with LM, are minuscule bodies associated with both the inner and
outer surface of the peridium (sporangial wall). The dictydine granules are
spherical or lobed and vary between 0.7 to 1.8 um in diameter. Close observation
shows that they often have a small hole revealing a hollow center. When it is
possible to see fractured granules the wall appears to be about 0.2 to 0.3 pm in
thickness. We have found associations with the peridium, particularly with pits in
the peridium, that appear to be stages in the ontogeny of the granules. One
possible mode of development involves the swelling of the peridium through the
formation of a "bubble-like" area which subsequently is detached from the
peridium to form the dictydine granule. Stages in the detachment have been
observed by SEM. Views of transversely fractured peridium show that it is made
up of small granules about 0.1 um in diameter embedded in a matrix. Fractured
views of the dictydine granule walls show a matrix/granule makeup similar to that
seen in the peridium further substantiating the relationship between the two.

A FRACTURE METHOD FOR PREPARING ENAMEL SAMPLES FROM
EXTRACTED HUMAN TEETH FOR S.E.M. EXAMINATION.

ROGER D METCALF.

The Department of Biology
Microscopy, The University of Texas
Arlington, TX 76019.

Extracted human teeth have traditionally been
used in training dental students. Since there are
blood-borne diseases prevalent that are not easily
treated (e.g. AIDS, Hepatitis B and C), there is a
valid concern about the safety of wusing human
materials 1in any sort of training. It has not been
conclusively established if there is or is not the
possibility of transmission of these types of blood-
borne diseases in aerosols such as may be produced by
dental procedures. Researchers that investigate the
ultrastructure of hard tissues have the additional
concern that various sterilization methods may affect
the ultrastructure of the tissue they are studying. A
method was developed that can be used to produce two
specimens that are negative replicas of each other,
and will be used by this student in further studies
of sterilization methods to test the null hypothesis
Hg: the sterilization methods do not cause measurable

changes 1in the enamel rod structure of the human
teeth.

and Center for Electron
at Arlington,
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LETTERS TO THE EDITOR

Letters to the editor are printed as they are received in the
order of their arrival. These letters reflect the opinion of the
individual TSEM member and do not necessarily reflect the
opinions of the editor or the society. The content of the let-
ters should be concerned with the philosophical or opera-
tional aspects of the TSEM, the Journal and its contents,
academic or national policies as they apply to TSEM and/or
its members and electron microscopy in general. Editorial
privilege may be evoked to insure that the LETTERS SEC-
TION will neither be used as a political forum nor violate
the memberships’ trust.

ELECTRON MICROGRAPHS AND COVER PHOTOS

Micrographs submitted for cover photos should be marked
as such. The choice of photographs will be made by the
editor. Photograph receipt and/or dispensation will not be
acknowledged. Photographs will not be returned. Electron
micrographs to be used for cover photos and text fillers are
welcome and should be selected with some attention to
aesthetic appeal as well as excellence both in technique and
in scientific information content.

EMPLOYMENT OPPORTUNITIES

The JOB OPPORTUNITIES section will be comprised of a
“Jobs Available”’ and a ‘‘Jobs Wanted’’ sub-section.
Anonymity of individuals listing in the Jobs Wanted or Jobs
Available sub-sections may be maintained by correspondence

routed through the News Editor’s office.

TECHNICAL SECTION

The Technical Section will publish TECHNIQUES
PAPERS, and HELPFUL HINTS. The TECHNIQUE PAPERS
will describe new or improved methods for existing techni-
ques and give examples of the results obtained with
methods. The format of the Technique Papers will be the
same as that used for regular research reports. HELPFUL
HINTS will be in the form of a brief report with an accom-
panying illustration, if required for clarity. Helpful Hints
should embody techniques which will improve or expedite
processes and/or procedures used in EM.

PUBLICATION PRIVILEGES

The right to publish in the TSEM] is restricted to TSEM
members or to those whose membership is pending. A
membership application form can usually be found in each
issue of the TSEM]. Membership dues are as follows:
student $2.00; regular members $15.00; Corporate members
$75.00. Individuals who belong to TSEM by virtue of a cor-
porate membership are invited to participate in Journal sub-
missions as are our regular or student members. However,
papers of a commercial nature, either stated or implied, will
not be accepted for publication as a Research Report or
Techniques Paper. Such papers may be acceptable as adver-
tising copy.
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There’s no service like DDK service.

Delaware Diamond Knives has long been the innovator in
customer service with programs that are the envy of the
industry. If we can't treat the customer right, with
energy and integrity even when it hurts, we haven't
earned your business.

We started the race to shorter delivery times for new
knives and resharps. When you absolutely need a 909d
knife now, we offer the only diamond knife replacement
program. We still offer custom testing programs and
one-on-one ultramicrotomy training in our laboratories.
Custom boat styles, colors and special mountings are
made in our own shop. Ask about our trade-in program.

DDK's commitment to your satisfaction goes beyond
policies. Our unlimited inspection period means that
whenever your initial inspection reveals a problem, we
will fix it. For the first year, we fix epoxy and mounting
problems, regardless of how much you've used the knife.
Our warranties are based not on written words but on our
commitment to see your work excel.

Call today to see how good customer service can be.

DDK
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perfect sections. That's our guarantee to
are Diamond Knives will give
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cryo temperatures or
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condition. You get results, but also that
special feeling that comes from owning a
quality tool that is also a thing of beauty.
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MICROSCOPY SOCIETY OF AMERICA
CERTIFICATION BOARD EXAMINATIONS

ELECTRON MICROSCOPY TECHNOLOGIST
—(BIOLOGICAL SCIENCES)—

GENERAL ELGIBILITY REQUIREMENTS:
1. Membership in MSA.
2. ONE of the following conditions must be met:

— 2 years (60 credits) college or equivalent, including science and TEM (1
year laboratory) courses; science courses to include one each of chemistry,
physics and biology; math through trigonometry

— 1 year (30 credits) college or equivalent, including one course each of
chemistry and physics, and 1 year of recent full-time work experience (within
the past 5 years) in a TEM laboratory

— high school diploma and 2 years of recent full-time work experience in a
TEM laboratory

— 3 years of recent full-time work experience in a TEM laboratory

— 6 years full-time TEM work experience within the past 8 years.

IMPORTANT DEADLINES:
Examinations are administered twice a year (two cycles per year).

Deadlines for receipt of applications are: October 1 and April 4.

FOR APPLICATIONS AND ADDITIONAL INFORMATION:

MSA CERTIFICATION OFFICE
MSA BUSINESS OFFICE

P.O. BOX MSA

WOODS HOLE, MA 02543
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The Affordable
Digital Image Acquisition System
for Analog SEMs!

You realize the benefits of digital microscopy.
Large screen, high resolution image display,
low cost-per-print hardcopy, networking of images,

importing images to word processing reports
and permanent archival of images. Now, you
can convert your ANALOG SEM to DIGITAL
so it will output digital images just like

Gind

Printerface
for Windows®

GW Electronies
Norcross, GA U,sn:

the new digital machines. But, chances are, you will
not have to go begging for money.

Depending on your needs, you can choose to provide the
IBM compatible 386 or 486 computer with Windows®,
and we’ll supply the board and software with installation
instructions and our toli-free telephone support. You see,
we’ve developed a system that does not control the beam
scan; therefore, it's easy to install and easy to use. Or, if
you choose to buy the complete system with computer,
board, software, installation and training, we can do that,

too.

Either way the imaging results will absolutely astound
you. We are so confident that you'll like the system that
we guarantee your complete satisfaction. If, for any
reason, you are not completely satisfied you may send
back the system for a full refund. No_questions,

no hassle.

For details
simply call or fax

the leader in
SEM ACCESSORIES

GW ELECTRONICS Incorporated
6981 Peachtree Industrial Boulevard
Norcross, GA 30092-3601

1-800-325-5556

Fax: 404-449-0284




TSEM STUDENT COMPETITION

CASH ¢ TRAVEL ® RECOGNITION

ELIGIBILITY:

Competition is open to all student members of T.S.E.M. who are actively seeking a degree at an
accredited institution. The term student member will also include those students with a membership
application pending. To be eligible to compete, all competition requirements must be fulfilled by
the designated deadlines given in the first call for papers preceding the Fall meeting. In addition,
to be considered for the top award you must, (1) be a student at the time of the next MSA meeting,
(2) apply for a Presidential Student Award, and (3) present your paper at that meeting.

REQUIREMENTS:

You must be the sole author, personally present your paper from the platform, and submit a student
competition application signed by a regular T.S.E.M. member, if possible your supervising professor.
Two abstracts must be submitted by the designated deadlines; a regular T.S.E.M. abstract following
normal procedures submitted to the current Journal editor, and an MSA style two page abstract
with an application for student travel submitted to the current secretary. Since it is assumed that
your professor has supervised your work and others may have contributed in various ways, you
must acknowledge these contributions on your application as well as in your platform presentation.

SPECIAL ABSTRACT FORMAT

1. The paper must be two pages each 8% ” by 11”. Margins should be 1”7 top and bottom and %"
left to right. Text should be 12 characters per inch IBM LETTER GOTHIC or 11 point TIMES
ROMAN with 12 point spacing each font at 6 lines per vertical inch.

2. The first page will have text only. Title on first line in all capitals except chemical symbols, single
spaced if more than one line is needed. Leave one line of space; then your name and address
skipping one line between each. Leave one line blank and start text with no indentions and skip
one line between paragraphs. Group all references at the end on the text before illustrations.

3. Page two will include pictures and text. Micrographs should be numbered, have an appropriate
scale marker, and be trimmed to form a rectangle with no gaps. Figure captions should follow
the micrographs and come last. Q

4. Examples and additional guidelines may be found by consulting an MSA call for papers.

AWARDS:

Up to 3 awards (0-3) may be given at each Fall meeting. These awards may be cash or prizes as
determined by the Executive Council. The top award that can be given is substanial support towards
competing in MSA’s Presidential Student Award program. This award can only be given if you
meet MSA qualifications and compete at the next MSA meeting.

JUDGING:
Judging will be by a panel of regular T.S.E.M. members. You will be judged 50% on the quality
of your special abstract and 50% on the quality of your presentation, including how well you answer
questions from the audience. The regular abstract you submit for publication in the Journal will
not be judged. Because of additional demands of disclosure each entrant will be given an additional
5 minutes of podium time.

SEE APPLICATION ON BACK OF THIS PAGE »
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TSEM STUDENT COMPETITION APPLICATION

Student’s Name:

Mailing Address:

Phone:

University:

Department:

Supervising Professor:

Degree Program:

Anticipated Date of Degree:

Title of Paper:

Contributions from Others:

Do you wish to be considered for travel suéport to the next MSA meeting?
By answering ‘“YES’’, you agree to meet MSA guidelines pertaining to the
Presidential Student Award program. YES____ NO___

I certify that the work being reported is my own.

Student’s Signature

I certify that the work being reported is that of the student.

Professor’s Signature
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Resolution Snmatk,. = 500eV

scope

Resolution 2.5nm at E,, = 5keV

Resolution 4nm at E,,

Resolution 1

DSM 982 GEMINI
The New-Technology SEM

If you are looking for a field-emission scanning electron
microscope with this outstanding resolution, with fully

quantitative EDX-analysis capability at high take-off

angle and with the potential to tilt your 6 inch sample

Please call us for further information:

to 50° at a working distance of only 6 mm, then you
should consider our revolutionary DSM 982 GEMINI.

In any field of application your results will far exceed

Carl Zeiss, Inc.
Electron Optics Division
Thornwood, NY 10594

Tel. (800) 3561090
Fax (314) 681-7443

anything ever attainable before.

Carl Zeiss

Electron Optics Division
D-73446 Oberkochen
Germany

Tel.: (0 73 64) 20-27 00
Fax: (0 73 64) 20-45 30



CORPORATE MEMBERS

M| ==

AMRay, Inc., Kenneth Benoit,
160 Middlesex Turnpike, Bedford, MA 01730.
(617) 275-1400. FAX (617) 275-0740.

AREMS, Stephanie Evans. Department of
Pathology, Bowman Gray School of Medicine,
Winston-Salem, NC 27157,

Bal-Tec Products, Inc., Al Cortiz. P.O. Box
1221, 984 Southford Road, Middlebury, CT
06762. (203) 598-3660. FAX (203) 598-3658.

Barry Scientific, Inc., Margrit Barry.
P.O. Box 173, Fiskdale, MA 01518.
(508) 347-9855; (800) 348-9855.

Cadmet, Inc., James M. Cadmus.
P.0O. Box 24, Malvern, PA 19355,
(215) 640-1234. FAX (215) 695-0290.

Delaware Diamond Knives, Joseph W.
Tabeling. 3825 Lancaster Pike, Wilmington,
DE 19805. (302) 999-7476; (800) 222-5143.
FAX (302) 999-8320.

Denton Vacuum, Inc., James L. Campbell.

1259 N. Church Street, Moorestown, NJ 08057.

(609) 439-9100, Ext. 108.
Denton Vacuum, Inc., Ida Kelly.

1259 N. Church Street, Moorestown, NJ 08057.

(609) 439-9100. FAX (609) 439-9111.

EDAX International, Curtis Gold.
8339 Webster Street, Arvada, CO 80003.

ElectroScan Corp., Alfred Pick.
6345 Douglas St. #161A, Plano, TX 75093.
(214) 250-6663.

Emitech, John Fitzpatrick.
3845 FM 1960 West, Suite 345, Houston, TX
77068. (713) 893-2067.

EMITECH U.S.A., Inc., Linda Dailey.
3845 FM 1960 West, Suite 345, Houston, TX
77068. (800) 444-3137; (713) 893-2067.

Electron Microscopy Sciences, Sales
Department, Richard Rebert/Stacie Kirsch.
321 Morris Road, P.O. Box 251,

Fort Washington, PA 19034. (800) 523-5874.
FAX (215) 646-8931.

Energy Beam Sciences, Inc., Steven E. Slap.
P.O. Box 468, 11 Bowles Rd., Agawam, MA
01001. (413) 786-9322. FAX (413) 789-2786.

FEI Co., Marketing. Andree D. Kraker.
7451 N.E. Evergree Parkway, Hillsboro, OR
97124. (503) 640-7500. FAX (503) 640-7509.

Gatan Inc., Sheri Kurland. 6678 Owens Dr.,
Pleasanton, CA 94588-3334. (510) 463-0200.
FAX (510) 463-0204.

Huntingdon Env. and Engineering, Dennis
Stanfield. 222 Cavalcade, Box 8768,
Houston, TX 77009. (713) 696-6226.

FAX (713) 696-6205.

JEOL (U.S.A.), Inc., Richard Lois.
3503-A Cedar Knolls Dr., Kingwood, TX
77339. (713) 358-2121. FAX (713) 358-4417.

Kevex/Fisons, Bruce Crabb.
1614 Chesterfield, Carrollton, TX 75007.
(214) 394-5716. FAX (214) 394-2066.

Kevex/Fisons, Tom Levesque. 55 Cherry Hill
Drive, Beverly, MA 01915. (508) 524-1000.
FAX (508) 524-1100.

Leica, Inc., Ed Zalkovsky. 600 Kenrick,
Suite A-8, Houston, TX 77060. (800) 248-0665,
Ext. 5011,

Leica, Inc., Electron Microscopy, Lawrence
Beaumont Quick. 1904 Shadowbrook,
Round Rock, TX 78681. (512) 388-9899.
FAX (512) 388-3111.

Meyer Instrumients, Inc., Rob Meyer/
Matthew Batchelor. 1304 Langham Creek
Drive, Suite 235, Houston, TX 77084-5042.
(713) 579-0342. FAX (713) 579-1551.

Micro Star Technologies, Inc., Bernard E.
Mesa/Cathy Zimmerman. Rt. 2, Box 474,
Huntsville, TX 77340. (409) 291-6891.

FAX (409) 294-9861.

Microptics, Inc., Jim Malone. 10502 Great
Plains Lane, Houston, TX 77064.
(713) 890-1012. FAX (713) 890-8476.

NORAN Instruments, Inc., William
Wehling. 112 Shady Oak Drive, Georgetown,
TX 78628. (512) 869-0431.

FAX (608) 836-7224.

Oxford Instruments, Inc., Microanalysis
Group. Tony L. Carpenter. 250 N, Mill St.,
Suite #2, Lewisville, TX 75057.

(214) 219-2400. FAX (214) 219-2480.

Oxford Instruments, Inc., Corporate:
Microanalysis Group. John Benson. 130A
Baker Ave. Extension, Concord, MA 01742.

Philips Electronic Instruments, Inc., Jo L.
Long. 1410 Gemini, Houston, TX 77058.
(713) 668-5004. FAX (713) 668-5567.

Princeton Gamma-Tech, Inc., Bob Green.
1200 State Road, Princeton, NJ 08540.
(609) 924-7310.

Rayco Photo Equipment Services, Inc., Ray
Loxterman. 4800 W. 34th St., Suite C 53,
Houston, TX 77092. (713) 688-1790.

FAX (713) 688-6444.

RMC Inc., Frank Gibson. 4400 S. Santa Rita,
Tucson, AZ 85714. (602) 889-7900.
FAX (602) 741-2200.

Scanning/FAMS, Inc., Mary K. Sullivan.
Box 832, Mahwah, NJ 07430. (201) 818-1010.
FAX (201) 818-0086.

Ted Pella, Inc., Ted Pella. P.O. Box 492477,
Redding, CA 96049-2477. (916) 243-2200.
FAX (916) 243-3761.

Topcon Technologies, Inc., Robert
Buchanan, Sales/Marketing. 6940 Koll Center
Parkway, Pleasanton, CA 94566.

(510) 462-2212. FAX (510) 462-2234.

Carl Zeiss, Inc., Electron Optics Division,
German Neal/Judy Talbot. One Zeiss Dr.,
Thornwood, NY 10594, (914) 681-7742.
FAX (914) 681-7443.

TEXAS SOCIETY FOR ELECTRON MICROSCOPY
FALL MEETING 1995

Thursday, October 26 - Saturday, October 28, 1995
Quality Inn - South

2200 South IH-35
Austin, Texas

(512) 444-0561

Room Rates: $50.00 single ® $55.00 double
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Hitachis new S3200N SEM.
Because you never know

what they'll throw
at you next.

One minute its semiconductor mater-  to 2 Torr). End result? No more tedious ~ and gun alignment. And your choice

ial. Next, maybe a blood sample. A plant, sample preparation; you observe those of models accepting either 6- or 8-inch
mineral or ceramic specimen. Grease- specimens in their natural state—with samples.

laden metal. Magnetic tape. Candy. no surface charging. Better call or write for details and to
Or perhaps perfume. The list Further, thanks to a new column arrange a demonstration. See how, with

design and a tungsten emitter delivering  our S-3200N, you'll be more than ready
more brightness than LaBs sources, ~ for the next microscopy task. No matter
the S3200N offers the high- ~ what they throw at you.

est resolution possible at a

low voltage of 1kV, letting

you count on the ultimate H ITAC H I

in surface detail. SCIENTIFIC INSTRUMENTS

You also get sharp digital 27"~ . :
images, with 2048 x 2048,  Nissei Sangyo America, Lid.

goes on, but the point is, you
need to examine diverse
materials. And, equally

important, you need to

do it with maximum =~ =
efficiency and flexibility,  ®
Which, as it happens, |
is just what our Variable
Pressure S-3200N SEM delivers.

For dealing with those wet, oily, porous 16-bit pixel resolution on the 775 Ravendale Drive
and otherwise problematic specimens, system’s color monitor. Plus advanced Mountain View, CA 94043
this SEM’s computer-controlled vacuum  image processing power and easy file (415) 969-1100
system takes you—at the touch of storage. Simple, mouse-controlled opera- 25 West Watkins Mill Road
a button and in 70 seconds—f{rom tion. Extensive automation that includes  Gaithersburg, MD 20878
atmosphere to low vacuum (from .01 computer-controlled filament saturation  (301) 840-1650
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