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President’'s Message

From all accounts the Spring Meeting of TSEM in San
Antonio was an outstanding success. Much of the credit for
the meeting should go both to our past president, Charles
Mims, for excellent planning and leadership and to those
members of TSEM who worked long and hard in making
the meeting a reality. However, the success of this meeting,
as well as any other endeavor, ultimately depends on
support from the entire membership. We had this support in
San Antonio from past presidents to industry to general
membership. I encourage continued support for our society
and attendance at meetings whenever possible. I especially
encourage the senior investigators and previous TSEM
officers whose participation and monetary support is
necessary for both students and technicians.

By the time you read this letter at our Fall Meeting,
TSEM will have become a corporation. The move to
incorporate was taken at the advice of council to help
protect the individual members from legal action that might
be directed against the Society. The cost for legal council
and preparation of all paperwork has been exceedingly
modest (less than $300) and I believe that this has been a

good move. Except for the ““Inc.’”’ there should be no
noticeable change in any aspect of the Society.

Many of us are again looking forward to a joint meeting
with our neighbors in Louisiana as in years past. The LSEM
is a society of exceptional quality whose members are a
delight to be with. I harbor many fond memories of past
meetings and past acquaintences. It’s good to be back again.

The Spring, 1986 meeting of TSEM will be in
Nacogdoches on March 20-22. A mini-symposium on
“‘aging and electron microscopy’’ is being planned along
with the other usual activities. Program planning is well
underway and the indications are that this will be another
outstanding meeting. A dinner at the lake on Thursday
evening will be a pleasant way to start the meeting and to
visit with friends.

I look forward to seeing all of you at Beaumont.

Sincerely,

Hilton H. Mollenhauer
President

EDITORIAL POLICY

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 technique and in
scientific information content.

REGIONAIL NEWS

News items should be submitted through the regional
editor in your area and made to conform to the standard for-
mat used by the regional news section. Regional contribu-
tions should be sent to the Regional News Editor. Editorial
privilege may be executed for the sake of brevity or to
preserve the philisophical nature of the TSEM Journal.

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 cor-
respondence routed through the Regional News Editor’s
office.

TECHNICAL SECTION

The Technical Section will publish TECHNIQUES
PAPERS, HELPFUL HINTS, and JOB OPPORTUNITIES. The
TECENIQUES PAPERS will describe new or improved
methods for existing techniques 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 accompanying 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 TSEMJ. Membership dues are as follows:
students $2.00; regular members $10.00; 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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Treasurer’s

Report

ASSETS ON 25 OCTOBER 1984:

Certificate of Deposit No. 64766, Univ. Natl. Bank, Galveston. ... ..
Certificate of Deposit No. 10-0475417, United Savings of Texas
Certificate of Deposit No. 240-0064030, Republic Bank of Waco
Checking Account No. 7914-448-1, Republic Bank of Waco

f‘ RECEIPTS:
Membership Dues

Arlington Meeting, Registration and Donations’

Interest
Checking Account No. 7914-448-1

Certificate of Deposit No. 10-0475417 . . ..

Certificate of Deposit No. 7914-448-1
Certificate of Deposit No. 64766
TSEM Journal
Subscriptions
Advertising Revenue
San Antonio Meeting
Exhibitors Fees

EXPENSES:
Arlington Meeting?!

Materials Sciences Group — John Lange .

Honoraria

Expenses of Beth Grant................

Xerox Costs for Registration Materials
Equipment Rental
Student Travel
Rodeway Inn — Room Rental .. ........
TSEM Journals for Distribution
Secretarial Expenses

Plaques for Past Officers.................

TSEM Journal Printing Costs?

Secretarial Help for John Lange...........

ASSETS ON 11 APRIL 1985:
Certificate of Deposit No. 64766
Certificate of Deposit No. 10-0475417
Certificate of Deposit No. 240-0064030
Checking Account No. 7914-448-1........

INet loss on Arlington Meeting = $908.11
2Net profit on Vol. 15, No. 3 of TSEM Journal

....................... 9,191.70

$ 2,000.00
3,245.65
2,243.56
6,375.27

$ 13,864.48

1,569.00

60.00
$ 4,742.50

|
|
$656.00

1,000.00
500.00

$ 8,955.46

217.00

$ 5,961.59

$ 2,000.00
3,328.38
2,338.27

$ 16,858.35

= $1,200.00
Respectfully submitted,

Randy Moore, Treasurer
Texas Society For Electron Microscopy
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PAST PRESIDENTS
OF THE TSEM

Photographed by Joiner Cartwright, Jr.
At the 20th Anniversary Meeting
of the TSEM, 1985, San Antonio
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SCENES FROM THE 20th ANNIVERSARY
MEETING OF THE TSEM

Photographs by Joiner Cartwright, Jr.
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And in the best of TSEM’s traditions,
A good time was had by all . ..
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GOLD EMBRITTLEMENT IN SOLDERING PROCESSES

J.L. Marshall

Motorola, Inc.
.Also, Adjunct Professor, North Texas State University

James L. Marshall
(817) 232-6004
Motorsla, Inc.

5555 North Beach Street
Ft. Worth, Texas 76137

ABSTRACT

When gold-plated leads are soldered with tin-lead,
the brittle intermetallic of gold-tin develops. Gold-
embrittled solder joints can develop into poor elec-
trical contacts. Potentially poor electrical joints can be
recognized by the presence of gold-tin at the interface
of the base metal and solder. A minimum of gold
should be used on plated leads to ensure maximum
conductivity: thicknesses of no more than 1.5 pm of
gold plating should be allowed.

INTRODUCTIONS

Gold is an excellent protective coating, not only for
contacts and mating surfaces (1,2) but also for
solderable surfaces (3,4). However, a layer of brittle
gold-tin can form and cause mechanical weakness (3).
An extensive review of different solders has been
made in a search for a composition that will reduce
embrittlement problems (5); however, it appears that
the common tin-lead solders, which have high tensile
strengths (6}, give the best results.

In this study we observed that the gold embrittle-
ment phenomenon can also result in high electrical
resistances, even when mechanical (peel) strength is
acceptable. This study was expanded to include a
characterization of gold embrittlement by scanning
electron microscopy.

Methods and Materials

Carbon-steel frames, plated with layers of nickel
and then gold, were soldered. The solder process
utilized International Solder Supplies 63/37 Sn/Pb
solder paste, which was reflowed in a tunnel reflow
device with a nitrogen blanket. The temperature ex-
cursion was 150° — 230° — 150° C over 2.5-3.0
minutes, with the peak temperature for 20-25 seconds.
Temperature quench was accomplished using dry
nitrogen blown over the soldered sample.

Samples were prepared both for surface and cross
section examination. Cross sections were prepared us-
ing Beuhler Epo-Kwick resin and Minimet polishers,

followed by gold-palladium sputtering. Samples were
studied using a JEOL JSM-35CF scanning electron
microscope. Energy dispersive X-ray analysis was per-
formed using the Tracor Northern TN-4000 system.
Compositional analysis was done with the Flextran
Semi-quantitative Analysis software.

RESULTS AND DISCUSSION

Phases observed. There are six phases arising from
the gold and solder: Au, AuSn, AuSn,, AuSn,, Sn,
and Pb (7).* No Au-Pb intermetallics (Au,Pb, AuPb,)
and no Au,Sn were observed, as previously suggested
(9).

Figure 1 displays cross sections of solder, with Sn,
Pb, and the common gold-tin AuSn, phase. The three
different forms of the AuSn, phases can be discerned:
lamellae, prisms, and needles. In Figures 2 and 3 the
less common AuSn and AuSn, intermetallics are visi-
ble, close to the gold layer and on the periphery of
the solder where the tin is no longer in excess.

Surface examination. Figures 4 and 5 show a
typical distribution of the bulk elements at the gold-
solder interface. The tin of the solder is scavenged
from the solder, causing a lead-rich area close to the
interface. Close inspection of this lead-rich area
(Figure 6) shows lead ovoids in a matrix of eutectic
tin-laed with occasional AuSn, prisms. Futher from
the gold-solder interface, an outcropping of AuSn,
needles appear (Figure 7-8).

Cross section examination. Figures 1-3, already
presented, show the cross section of a gold-solder in-
terface. Where only a small amount of solder is used

*The Sn and Pb phases are not pure and accordingly are sometimes
designated by “‘a’ and “‘8.”’ The tin-gold phases are also often
designated as @ = AuSn,, y = AuSn,, and 6 = AuSn; and the tin
phase itself can have an « and £ form (8). To avoid confusion,
reference to the phases will be by formula, with the understanding
that stoichiometry is rarely exact. Average percentages of the three
gold-tin phases were for Au/Sn: AuSn, found 60.4/39.6, calculated
62.4/37.6; AuSn,, found 45.8/54.3, calculated 45.3/54.7; AuSn,,
found 32.9/67.2, calculated 29.3/70.7.
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] : 8 ,
FIGURE 1: Cross section of portion of typical gold-plated
joint soldered with tin-lead. The dark phases are tin, the
white phases are lead, and the gray phases are the gold-
tin intermetallic AuSn,. This latter phase appears as a
lamellae, prisms, and needles. Backscattered detection.
Scale = 10 pm.

* a

FIGURE 2: Cross section of gold-solder interface. The
same phases can be detected as in Figure 1. In addition,
the dark base in the nickel plate and the light tongue ex-
tending from the right is gold plating. Backscattered
10 pm.

detection. Scale =

22 TSEMJ Vol. 16:2, 1985

by scavenging of the tin by the gold. Scale =

FIGURE 3: Expansion of Figure 2. Two new phases of
gold-tin can be observed in the tin-poor region: in-
termediate shades of gray denote the presence of AuSn,
(arrows from left) and AuSn (arrows from right). Backscat-
tered detection. Scale = 10 pm.

FIGURE 4: Sﬁrfacé view of 1nterface‘ befﬁeén~ .goldv (A) and
solder (B). Secondary detection. Scale = 100 um.

.

FIGURE 5: Backscattered detection of view of Figure 4.

An intermediate lead-rich region (C) is apparent, caused
100 pm.
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FIGURE 6: Expansion of region (C) of Figure 5. The light FIGURE 8: Backscattered detection of view of Figure 7.
ovoids are lead, cemented together by the typical mosaic ~ The general pattern is eutectic tin-lead solder, with AuSne
of eutectic solder (dark = tin, light = lead). The gray = needles. Scale = 10 um.

prisms are AuSne. Backscattered detection. Scale = 5 pm.

FIGURE 7: View in the (B) region of Figure 5. The needles FIGURE 9: Cross section of solder joint where a small
are AuSne. See next figure. Secondary detection. Scale amount of solder is used on a frame with a thick plating
= 10 pm. ‘ of gold (5 um). The phases are the same as in Figure 2.

The gold layer does not completely dissolve, proving ex-
cessive gold was originally used. Extensive gold-tin in-
termetallic formed at the interface, causing embrittlement.
This solder joint displays inferior electrical performance.
Backscattered detection. Scale = 10 pm.

EMPLOYMENT WANTED

EMSA certified EM Technologist, B.S. degree in Biology. Sixteen years experience in TEM and
SEM. Available only in the Corpus Christi, Texas area. Contact Joan Thompson, 2737 Laguna Shores
Rd., Corpus Christi, TX 78418.

TSEM]J Vol. 16:2, 1985 23




on a frame with a thick layer of gold (Figure 9), the
gold is not completely dissolved away and an exten-
sive area of gold-tin intermetallic is formed, causing
high resistivity and accordingly poor electrical perfor-
mance. If the amount of gold-tin intermetallic is
minimized, then electrical performance is improved.
This reduction of gold-tin intermetallic is accomplish-
ed by using more solder, reheating the solder joint, or
plating originally with a thinner layer of gold. Figure
10 shows an intermediate stage where less gold was
used originally. In this example the gold is complete-
ly dissolved under the solder, but contact of the
solder to the frame is still accomplished through gold-
tin intermetallic, and electrical performance is not yet
optimized.

Samples characterized by excellent electrical pro-
perties had both the gold and the gold-tin in-
termetallic scavenged from the nickel frame. Figures
11 and 12 show where this has been successfully ac-
complished. Careful EDX analysis shows that a thin
(<1 um) layer of nickel-tin intermetallic has formed
between the nickel and solder, necessary for a good
solder joint between the two metals (10-12).

The results of this study support the suggestion (3)
that no more than 1.5 um of gold over nickel should
be plated. Thicknesses of 3-5 um of gold were found
to be excessive, and extra soldering steps were
necessary to improve the electrical performance to ac-
ceptable levels.

FIGURE 10: Cross section of solder joint where a greater
amount of solder is used on a frame with originally a thin-
ner layer of gold (3 um). The gold is now completely
dissolved under the solder. However, extensive gold-tin
intermetallic still can be seen at the solder-nickel inter-
face, and electrical performance is still impaired.
Backscattered detection. Scale = 10 pm.
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FIGURE 11: Cross section of solder interface with superior

electrical properties. The dark base is the nickel plate.

Throughout the entire length of the solder-nickel inter-°
face (arrow), the gold-tin intermetallic is minimal, and

good contact can be made between the nickel and the tin

phase of the solder. See next figure. Backscattered detec-

tion. Scale = 10 um.

FIGURE 12: Expansion of view of Figure 11. The excellent
_contact between the nickel and tin can be seen (arrows).
By careful energy dispersive X-ray analysis, the nickel-
tin intermetallic layer necessary for good mechanical and
electrical contact can be recognized (<1 um; not discer-
nable in figure). Backscattered detection. Scale = 1 pm.
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ABSTRACT

An appreciation for the three-dimensional complexi-
ty of the microvasculature is difficult to obtain from
two-dimensional tissue sections. Using a low viscosity
methacrylate resin (Mercox), we have been able to ob-
tain excellent corrosion casts of various vascular beds
which then can be examined in the scanning electron
microscope. This paper describes a protocol for using
Mercox which provides corrosion casts suitable as
teaching aids and research specimens.

INTRODUCTION

An appreciation for the structural complexity of the
microvasculature is difficult to obtain even with the
resolving power of the transmission electron
microscope (TEM). This is particularly true if one
wishes to examine the three-dimensional configura-
tion of the vasculature. To some extend, an apprecia-
tion of vascular complexity can be obtained at the
light microscopic level if one uses special labelling
techniques such as horseradish peroxidase infusion,
lead chromate precipitation, colored gelatin or latex
infusion, or carbon particle labelling (1-3). Never-
theless, one often gets unsatisfactory results from in-
complete filling of the smaller arterioles, venules and
capillaries. Fine detail also cannot be discerned at the
level of the light microscope. While TEM possesses
the necessary resolving power to study the fine details
of the microvasculature, tedious serial section
reconstructions are necessary to gain an appreciation
of its three-dimensional complexity.

Fortunately, many of these drawbacks in studying
the microvasculature can be overcome by using scann-
ing electron microscopy (SEM) of vascular casts. Cor-
rosion casts of the blood vessels permit one to ex-
amine fine detail as well as gain insight into the
three-dimensional configuration of a vascular bed.
However, as with other labelling techniques, one
must achieve complete filling of the small vessels and
this requires a low viscosity material. In this paper,
we describe a protocol of using Mercox, a low viscosi-
ty commercially available methacrylate resin, which
provides excellent corrosion casts of the '
microvasculature.

Materials And Methods

Adult rats of either sex were anesthetized with
Nembutal (40 mb/kg ip) and perfused through the
heart with warm saline (38°) containing 1000 units of
heparin/500 ml. When the effluent was clear, the rats
were perfused with a warm fixative solution con-
sisting of 3% glutaraldehyde in 0.1m cacodylate or
0.1 M phosphate buffer at pH 7.2. The perfusion
pressure was maintained at 120 mm Hg and each
animal was infused with 200 ml of fixative. Im-
mediately following the perfusion, Mercox (Ladd
Research Industries, Inc.) was prepared by combining
20 ml of resin with 1 ml of catalyst in a 50 ml syr-
inge. This mixture was infused through the heart and
into the ascending aorta in 1 min, by which time the
Mercox had begun to polymerize. The infused rat was
cured for 1 hr in an oven at 50°C and then the
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desired tissue samples removed. Samples were
macerated in 5.25% hypochlorite (household bleach)
for 24-48 hrs with daily rinses in distilled water.
Once clean of tissue, the casts were rinsed in water,
air dried, oriented and mounted on SEM stubs,
sputter-coated with gold and examined in the scan-
ning electron microscope at 15 kV..
RESULTS AND DISCUSSION

Examples of vascular casts are shown in Figure 1-4.
These representative casts demonstrate the superb fill-
ing of even the smallest capillary beds, such as those
seen in the carotid body arterial chemoreceptors (Fig.
1) and the adjacent vasa vasorum of the carotid sinus
baroreceptor zone (Figs. 1-2). Indentations of the en-
dothelial cell nuclei can be observed in these casts.
By means of vascular casts, a detailed overview of the
complex ramifications of a vascular bed can be ap-
preciated and, by calibrating the SEM, one can per-
form measurements on the extent of each vessel net-
work. Arterioles can be distinguished from venules by
their smoother contour and uniform size (Fig. 2).
Vascular detail deep within a larger organ, such as
the kidney or liver, can be viewed by slicing the
organ into smaller slabs prior to tissue maceration
(Fig. 3). The relationship between skeletal structures
and the vasculature can be preserved by controlling
the length of time in the hypochorite solution (Fig. 4);
soft tissues are macerated more quickly than bone.

Several aspects of the protocol deserve comment.
First, it is important to maintain the perfusion
pressure at a level approximating that of the animal’s
normal pressure. One can accomplish this by directly
measuring the animals’ systolic blood pressure, as we
did, or by consulting a chart which includes common
physiologic parameters for laboratory animals based
on weight, age and sex of the animal. The pressure of
the perfusate then can be controlled using a gravity
system and flow meter, or by actively pumping the
perfusate while monitoring the pressure with a gauge.
Second, heparin should be admininistered prior to the
perfusion or be included in the saline flush. One may
also add 1% NaNO, to the saline flush to insure that
the vessels remain dilated. Third, it is important that
the saline and fixative be perfused at 38°C to prevent
vasoconstriction in response to cold or room
temperature perfusates. Some protocols also have suc-
cessfully used Mercox without prior tissue fixation. In
these instances, Mercox is infused immediately after a
saline or Ringer solution flush (4). Fourth, Mercox
usually begins to polymerize within 4-5 min after the
catalyst has been added. This time interval may be ex-
tended by decreasing the amount of the catalyst.
Fifth, we found a 5.25% hypochlorite solution to be
very good at macerating the tissue, but others have
used anywhere from a 20-80% KOH solution with
equally acceptable results (5-6). Small blood vessels
and superficial vascular beds may be cleaned from the
casts to gain access to deeper regions. Ultrasonic
cleaning may be used if you wish to preserve only
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larger vascular structures (7). Finally, we have found
that air drying casts is quite satisfactory. Others have
suggested freezing the casts in water and then freeze-
drying them or dehydrating the casts in ethanols and
critical-point drying them (8). These steps probably
are unnecessary.

In summary, Mercox is a commercially available
low viscosity (20-30 cps at 25°C) methyacrylate resin
which can produce excellent microvascular corrosion
casts which may be studied using SEM. The casts re-
tain the fine vascular detail and three-dimensional
configuration of in situ vessels. Consequently, corro-
sion casts provide excellent demonstration prepara-
tions for teaching or as research specimens. Mercox
polymerizes rapidly at room temperature and may be
used on fresh or perfusion fixed specimens.
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FIGURE 1: SEM of Mercox vascular cast showing the in-
ternal carotid artery (ic) and the vasa vasorum (vv) to the
carotid sinus. The carotid body microvasculature also is
visible (cb). x100.




FIGURE 2: Higher power view of the carotid sinus vasa
vasorum. Note the indentations of the individual en-
dothelial cell nuclei on the internal carotid artery. The
larger irregular vessels of the vasa vasorum are venules.
x280.

FIGURE 3: Vascular cast of the rat renal glomerulus. The
afferent arteriole can be seen passing to the glomerular
capillary network in each glomerulus. The
microvasculature of the interior of a large organ like the
kidney can be examined by slicing the preparation into
slabs prior to tissue maceration. x230.

FIGURE 4: Cast of the inferior alveolar artery entering the
mandibular foramen on the medial aspect of the ramus
of the mandible (lower jaw). In this preparation, the rela-
tionship of the vasculature to the bone was perserved by
partial maceration of the specimen. Only the soft tissues
were removed. X65.
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MI{CROSCOP ICAL STUDY OF MYCOHERBICIDE RELFASE FROM GRANULAR
FORMULATIONS. W.R. Goynes and W.J, Connick, Jr., Southern
Regiona! Research Center, New Orleans, LA 70179

Fungi that act as biological herbicides are known as myco-
herbicides. These natural pathogens can be used for control
of specific weeds. For efficient control it is necessary that
a highly virulent form of the fungi be delivered to target
weeds in effective dosages with proper timing under a variety
of environmental conditions. In attempts to meet these cri-
teria, controlled-release granules containing mycoherbicides
were produced by dispensing a formulation of fungi, sodium
alginate and kaolin dropwise info a solution of CaCl_. After
drying, the granules were 2-3 mm in diameter. A seriés of
microscopical studies was designed to study growth, release,
and regrowfth of fungi on the granules. After [0 weeks storage,
granules formulated with Alfernaria cassiae were placed on
moist filfer paper in Petri dishes and exposed to |ight from
sun lamps for |15 minutes every 24 hours for 3 days to induce
sporulation. To determine the sustained release character-
istics of the fungus, the granules were gently washed after
3 days to simulate the action of rain, and regrowth was ob-
served by Scanning Electron Microscopy. Granules formulated
with a pycnidium-forming Phyllosticta sp. were also studied.
The fungus-containing granules were fixed with 3% gluteral-
dehyde in 0.05M phosphate buffer for 24 hours. Fixation was
followed by dehydration in a graded water/alcohol series and
critical point drying from CO,. Scanning electron micrographs
illustrate distribution of fufgus within granules, emergence
to the surface, and the cycles of fruiting, removal by wash-
ing, and regrowth that account for the sustained-release
nature of the mycoherbicide.

RECONSTRUCTION OF THE FLAGELLAR APPARATUS IN THE DINO-
FLAGELLATE OXYRRHIS MARINA. K.R. Roberts, Dept. of Biology,
University of Southwestern Louisiana, Lafayette, LA 70504.
The complex nature of the flagellar apparatus in the
dinoflagellate Oxyrrhis marine has been determined and its
three-dimensional structure is presented. The flagellar
apparatus consists of several previously unknown components
and component combinations. Two striated fibrous roots of
differing periodicity extend to the cells left and appear to
merge with one another. A large microtubuler root extends
toward the posterior of cell and is proximally associated with
a narrow periodicity striated fibrous component that connects
the microtubules of the root with one another. Comparative
dinoflagellate flagellar apparatus data are discussed.

ULTRASTRUCTURAL OBSERVATIONS OF MEIOSIS IN THE PLANT PATHO-
GENIC FUNGUS EXOBASIDIUM CAMELLIAE VAR. GRACILIS. E.A.
Richardson and C.W. Mims, Department of Biology, Stephen F.
Austin State University, Nacogdoches, TX 75962,

Members of the basidiomycetous genus Exobasidium are all
plant pathogens. Traditionally most authors have placed the
genus in the subclass Holobasidiomycetidae, order Exobasi-
diales although recently some authors have suggested that the
genus should be included in the subclass Teliomycetidae.
Since studies on the details of nuclear division in fungi
have shown much promise in contributing to a better under-
standing of taxonomic and phylogenetic relationships this
study of meiosis in E. camelliae var. gracilis was under-
taken. Thus far various aspects of meiosis have been
studied from serially sectioned basidia. The main charac-
ters of interest in this study were (1) the form of the
spindle pole bodies and their behavior during nuclear
division, (2) the fate of the nuclear envelope during
meiosis, and (3) the nature of the spindle apparatus.

Data collected thus far suggest that Exobasidium is more
closely related to the Teliomycetidae than to the
HoTlobasidiomycetidae.

ABORIGINAL UTILIZATION OF FERNS IN THE GREAT BASIN. R. G.
Holloway, Dept. of Anthropology and A. J. Neumann, Dept. of
Biology, Texas A&M University, College Station TX 77843.
During excavation of a late-prehistoric rockshelter, dating
900-600 years B.P., near pyramid Lake, Nevada, a number of
human coprolites were recovered. These coprolites have been
analyzed to determine the relative diet and nutrition of this
prehistoric Indian population. The results of the analysis
indicated a relatively high vegetable content in the samples.
Light microscopy of the larger plant fragments suggested that
they might be fragments of rhizome cortex and petiolar bases
from a’fern. Examination of these fragments using a scanning
electron microscope revealed the general protostelic pattern
and xylary elements common in many ferns of the Filicales.
The identification of fern rhizomal fragments from the copro-
lites increases our knowledge of the aboriginal diet in the
Great Basin area. This is the first documented occurrence
of ferns as a component of the aboriginal diet in this region
and leads to speculation as to whether it was used as food or
medicine.

ELECTRON MICROSCORPIC EXAMINATION OF [HE
ARCHEGONIUM OF THE L1VERWORT F( MBRON I A

FOVEOLATA RADDI. Steven E. Ehle s and Dale M. J.
Muel ler. Texas A&M University, College Station,
Texas 77843.

the archegonium of the |iverwort undergo a
remarkable cytological transformation to produce
the mature egg. The archegonium consists of the
venter, which surrounds the egg; the neck, the
neck canal! cells, which lyse to allow the passage
of the sperms to reach the egg; and the |ip cells,
which separate to expose the neck canal. White
not. as spectacular as the development of the
antheridium and the sperms, this process begins
as a single epithelial cell and forms the second
most complex structure found in the bryophytes.

MITOSIS AND CYTOKINESIS IN VEGETATIVE CELLS OF THE
SUBAERIAL GREEN ALGA CEPHALEUROS PARASITICUS. R.L. Chapman
and M.C. Henk, Dept. Botany, Louisiana State University,
Baton Rouge LA 70803

Mitosis and cytokinesis in apical cells of actively
growing cultures of Cephaleuros parasiticus Karsten
sporangiate thalli were examined with transmission electron
microscopy. In prophase chromosomes condense and
intranuclear microtubules begin to form. Metaphase 1s
characterized by the presence of a more or less intact
nuclear envelope, a typically ordered chromosome plate,
numerous apparently unorganized intranuclear microtubules
and a few longitudinal perinuclear microtubules. Distinct
centromeres have not been observed. Microtubule organizing
centers (MTOCs) are present. In anaphase as chromosomes
move apart, the nucleus elongates and the nuclear envelope
appears to remain intact. |Spherical daughter nuclei with
large distinct nucleoli are formed early in telophase. The
widely separated daughter nuclei are attached to the poles
of a massive interzonal spindle at specialized sites on
their envelopes. A distinct phragmoplast of interzonal
spindle microtubules and vesicles of undetermined origin
forms in the metaphase plain and gives rise to a thin
crosswall., No involvement of the endoplasmic reticuium in
plasmodesmata formation has been observed; however, some
bundles of microtubules in the interzonal spindle appear to
mark the sites of plasmodesmata formation. No infurrowing
nor phycoplast is involved in the cytokinesis. Supported
by NSF Grant BSR 83-08420 to RLC.

TSEM]J Vol. 16:2, 1985

31



Various Stages of Hepatozoon canis in Dogs as Studied
Using Electron Microscopy.

R. E. Droleskey, S. H. Mercer,* T. M. Craig*

U.S.D.A., Vet. Toxicol. Entomol. Res. Lab., College
Station, TX 77841 and *Dep. of Micro. and Parasit., College
of Vet., Med., Texas A&M Univ., College Station, Texas
77343,

Hepatozoon canis is an intracellular sporozoan parasite of
dogs. More than 60 confirmed cases have been reported in
Texas during the past 9 years. Dogs infected with H. canis
have exhibited muscular wastiny, fever, generalized pain,
periosteal new bone proliferation, and extreme
leucocytosis. Transmission of H. canis is via the tick
Rhipicephalus sanguineus. Although the examination of
bTood smears and histoloyical sections has lead to a
general understanding of the life cycle of H. canis, the
exact nature of each stage, and the relationship among
them, has remain undetermined. In an attempt to understand
the relationship among these stages, tissue samples were
taken at necrospy from six dogs, with confirmed H. canis
infections, for evaluation using electron microscopy.
Tissues sampled included heart, liver, diaphragm, skeletal
muscie, lymph nodes, and blood cells. Also sampled were in
vitro cultures of H., canis infected neutrophils. The
results of these evaluations will be discussed in this
report.

ULTRASTRUCTURE OF BASIDIOSPORES AND CONIDIA OF THE PLANT
PATHOGENIC FUNGUS EXOBASIDIUM VACCINII. C.W. Mims,
Department of Biology, Stephen F. Austin State University,
Nacogdoches, TX 75962.

Exobasidium vaccinii is the causal agent of red Teaf
disease of the Towbush blueberry Vaccinium angustifolium.
Basidia of this fungus are produced in small clusters on
the undersurface of infected leaves and typically bear from
four to six thin-walled basidiospores. These spores are
banana-shaped and measure about 4 um by 12 um. Each is
initially one-celled and uninucleate but following a mitotic
division a central septum develops so that the mature
basidiospore is two-celled. As a result of budding, each
cell of the mature basidiospore is capable of giving rise
to asexual spores termed conidia. These slender, uninucleate
and thin-walled spores tend to accumulate on the under-
surface of the host leaf among the basidia and basidiospores.
Conidia are also capable of budding to produce additional
smaller conidia. As a result of the budding of basidio-
spores and conidia a large amount of inoculum is produced
by E. vaccinii.

A Morphological Comparison of Normal and Carrier Bovine,
Ovine, Murine, and Caprine Erythrocytes

R. E. Droleskey, J. R. Deloach

U.S.D.A., Veterinary Toxicology and Entomology Research
Laboratory, College Station, TX 77841

Encapsulation of compounds within erythrocytes have been
performed using erythrocytes from numerous species with a
variety of compounds. Carrier cells offer the unique
advantage of being biodegradable, they circulate throughout
the circulatory system, reduce therapeutic drug levels,
prolong the systemic activity of drugs, and are useful in
enzyme replacement therapy for inborn errors of

metabolism. During the encapsulation process erythrocytes
undergo severe stress as well as morphologic changes. The
objective of encapsulation is to produce a carrier cell
with as near "normal" morphology, and as high a percentage
encapsulation as possible. To help determine the effect of
encapsulation conditions on the production of “normal”
appearing carrier cells, the scanning electron microscope
was used to compare the morphology of normal and carrier
bovine, ovine, murine and caprine erythrocytes.
Encapsulation conditions were adjusted to produce suitable
“normal" appearing carrier cells.
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LOBSTER MANDIBULAR ORGAN - A HOLOCRINE SECRETORY
STRUCTURE. G. D. Blaisdell, E. F. Couch (Dept. of Biology,
Texas Christian University, Fort Worth, Texas 76129) and J. K.
Butler (Dept. of Biology, University of Texas at Arlington,
Arlington, Texas 76019). High resolution light microscopic
examination of the mandibular organ of the lobster Homarus
americanus shows the presence of a pattern of cell types typical
of the classical picture of holocrine secretion as seen in
invertebrates. This pattern involves the accumulation of
characteristic secretory material in the cytoplasm followed by
serial nuclear changes involving: peripheral clumping of the
chromatin, the appearance of a perinuclear halo, due in part to
the enlargment of the intra-cisternal space of the nuclear
envelope, and contraction of the chromatin into an irregular dense
mass that subsequently becomes diffuse and amorphous.
Concomitantly, large masses of amorphous secretory material
appear in the cytoplasm accompanied later by lattices of dense,
cylindrical structures. The size of the lattice elements changes
as the surrounding ground cytoplasm becomes vacuolated,
disorganized, and rarified. Ultimately both the nucleus and
cytoplasmic constituents become dispersed and the cell as a whole
disintegrates. Electron micrographs of the regions occupied by
the lattice structures are seen to contain numerous mitochondria,
lipid droplets, and morphologically complex aggregates of
endoplasmic reticulum surrounding lipoid masses. Previous reports
implicate the mandibular organ in lipid synthesis including steroids
and methy! farnesoate. The structures observed are characteristic
of cells that synthesize lipids.

ENDOSYMBIOTIC BACTERIA IN THE BINUCLEATE DINOFLAGELLATE
PERIDINIUM BALTICUM. J.M. Chesnick, Biology Department,
Texas A&M University, College Station, Texas 77843,

Peridinium balticum is an unusual dinoflagellate that
harbors a photosynthetic chrysophyte as an endosymbiont.
Pienaar (1980) reported the occurrence of endosymbiotic
bacteria in the cytoplasm of the dinoflagellate host as a
second symbjont. A single membrane, belonging to the dino-
flagellate, was observed to surround each bacterium,

TEM thin sectfions show these bacterja to exist as a
compact unit Tocated in the posterior or hypothecal portion
of the cell, The bacteria are classified as gram positive by
the ultrastructure of their cell walls. Observations of
rapid freeze-fracture replicas reveal a specialization of the
surrounding single membrane that occurs as a series of infold-
ings. Closer examination of TEM thin sections show points of
contact between this membrane and the bacterial cell wall.
Fibrillar extensions of the glycocalyx of the bacterial cell
wall extend from the bacterial plasma membrane to the sur-
rounding single membrane.

Endosymbiotic bacteria have been previously reported to
occur in the nucleus or free in the cytoplasm of other dino-
flagellate species. Some of these dinoflagellates showed an
accumulation of metabolites in the cytoplasm. It was
suggested that a relationship may exist between those bacteria
and the accumulation of metabolites in old cells (Silva, 1967).
Similar observation concerning metabolite actumulation in
Peridinium balticum have not been made in this study.

CHARACTERIZATION OF THE LUMINAL SURFACES OF ATRIOVENTRICULAR
(AV) ENDOCARDIAL CUSHIONS: LOCALIZATION OF SULFATED COMPLEX
CARBOHYDRATES. D.A. Hay, Dept. of Biology, Stephen F.
Austin State University, Nacogdoches, TX 75962.

The Tuminal surfaces of chick embryonic cardiac endo-
thelium were examined for the presence and distribution of
sulfated carbohydrates as demonstrated by the high iron
diamine-silver proteinate (HIDSP) technique. Hearts from 4
day embryos and from cardiac endothelial monolayers cultured
on collagen gels were fixed in glutaraldehyde before being
stained with HIDSP. Initial results reveal a more intense
reactivity for sulfated carbohydrates on the luminal than
on the abluminal surfaces of virtually all cardiac endo-
thelia. Enzyme digestion studies utilizing chondroitinase
ABC (Chase) or heparitinase (Hpase) or both indicated that
heparan sulfate-containing proteoglycans or heparan
suylfate-containing glycoproteins were responsible for most
of the HIDSP staining. Since heparan sulfate proteoglycans
have been implicated in cell:substrate adhesion mechanisms,
the presence of such substances on the surfaces of AV cushion
endothelia may help to explain the process of cushion fusion.
Supported by Grant No. G-781 from the Texas Heart Associa-
tion.




DIRECT VISUALIZATION OF THE THREE DIMENSIONAL CONFIGURATION oF
CELLULAR STRUCTURES. A. Cole and E.P. Armour, Phyiscs Dept.,
University of Texas System Cancer Center, Houston, TX 77030.
Three new techniques have been developed to directly visua-
lize the native configurations of cellular microstructures.
These include: (a) attachment and/or growth of primary or sec-
ondary cultured cells on polystyrene membrane coated stainless
steel electron microscope grids: (b) selective stabilization
or fixation of desired cellular structures and dissociation
or digestion of unwanted or obscuring structures in intact
cells attached to the polystyrene membrane; {c) visualization
and recording of the total structural arrangements using a di-
rect view stereo electron microscope system developed by
A. Cole. During the past year these techniques have been used
to study cell surface structures, cytoplasmic and nuclear
matrices, cellular vesicles, secretory granules, and mitochon-
dria. Both primary and secondary cell cultures from chinese
hamsters., mice, and monkeys have been studied. Subtle changes
related to proaression through the cell cycle or to alteration
induced by various physical or chemical agents have been ob-
served. In principle, stereological features such as total
organelle distributions, counts, configurations and volumes
can be determined from a single stereo-pair micrograph of the
whole cell.

PRECISION EMBEDDING FOR HIGH RESOLUTION LIGHT
MICROSCOPY. J. K. Butler, Biology Department, The University
of Texas at Arlington, Arlington, Texas 76019. A unique apparatus
and method for embedding specimens in glycol methacrylate for
high resolution light microscopy is described. The apparatus,
consisting of a new type of open-through two part mold and an
improved version of the anoxic embedding apparatus described by
the author in 1984 assures uniformly dependable embedding of
large numbers of specimens suitable for cytochemical and enzyme
as well as morphological study. Use of the apparatus eliminates
the commonest causes of tissue damage - heat and gas bubble
formation during polymerization, and the commonest causes of
block inhomogeneity - oxygen inhibition of polymerization and
irregular water contamination of the plastic due to moisture
condensation. In addition, the apparatus lends itself to the use of
a unique means of tissue identification and space-saving block
storage. :

FINE STRUCTURE OF ASTROGLIA GROWN IN ARTIFICIAL CAPILLARY
PERFUSION CULTURES. E. Tiffany-Castiglioni, T. Caceci, and
K.F. Neck, Dept. Veterinary Anatomy, Texas A&M University,
College Station, TX 77843. .

The functional association of astroglial footplates with
blood vessels is important because astrocytes may provide a
channel between the blood and neurons deeper in the brain par-
enchyma for the passage of ions and metabolites. This hypothe-
sized function is very difficult to study in vivo or in mono-
layer cultures. We have produced a 3-dimensional cell culture
model of perivascular astroglia by means of an artificial cap-
illary system. First, flat cultures of astrog]ig were prepared
from neonatal rat cerebral hemispheres in 75 cm” tissue cul-
ture flasks. After 25 days, the cells were seeded in Amicon
Vitafiber hollow fiber culture vessels. A culture vessel con-
sists of a bundle of hollow, semipermeable polysulfone fibers,
encased in a plastic shell. The fibers were coated with fibro-
nectin, and astroglia were seeded on their outer surfaces.
Warmed Waymouth's 705/1 medium with 10% FBS and Hepes buffer
(3.68 g/1) was pumped through the lumen of the fibers (3-5
ml/min). After 13 days, the cells were fixed with 4% parafor-
maldehyde and examined. SEM revealed the tubes to be uniformly
covered with astroglia with short processes that contacted
nearby cells. TEM showed glial filaments. Gap junctions (not
usually seen in monolayer cultures) were frequently located in
regions where cells came together. In the brain, gap junctions
are thought to facilitate ion movements between astrocytes.
The cells have been hypothesized to take up K~ discharged to
the extracellular space by depolarizing neurons,and move it to
areas of Tlow concentration, i.e., to act as a K spatial
buffer. Our culture system should permit a direct test of this
hypothesis to be made. Supported by BRSG-7-84.

NITROSAMINE AND INTERFERON PRODUCTION: BACTERIAL INDUCTION
OF UROTHELIAL HYPERPLASIA AND NEOPLASIA. C.P. Davis, M.S.
Cohen, M.D. Anderson, M. Gruber, M.M. Warren, University of
Texas Medical Branch, Galveston, Texas.

The role of chronic bladder infections and their poten-
tial for meoplasm induction were investigated in this study.
Control rats were either treated with streptomycin or had a
sham operation. Experimental rats were either given repeat-
ed intraurethral inoculations of bacteria or had a stainless
steel wire (nidus for infection) sutured into the bladder
followed by a single intraurethral bacterial inoculation.
After bladder infections (Escherichia coli, a Proteus sp. or
both organisms) were established in rats for up to 24 wks.,
bladder tissue was examined by light and scanning electron
microscopy. Rat bladder tissue and blood was examined with
a plaque reduction assay for interferon production. Urine
was examined after chloroform extraction by gas chromatogra-
phy and mass spectrometry. Control rats showed no signifi-
cant alterations in the urothelium, but infected rats showed
microvillus alterations and papillomas as early as 6-8 wks.
post-infection. N,N-~dimethylnitrosamine, a known carcino-
gen, was not detected in control rat urine but was detected
as early as 2 wks. post infection and found in the majority
(>50%) of rats infected 12 wks. or longer. It was the only
nitrosamine detected in all positive samples. In contrast,
interferon was found to be either undetectable or only in
trace amounts in both rat tissue or blood, although the
infecting organisms could induce large amounts (up to 1000
international units) in vitro. We conclude that N,N~dimeth-
ylamine occurs in vivo in the urine from infected rats and
correlates with the development of hyperplastic and early
neoplastic changes in the rat urothelium.

EFFECTS OF MOWNENSIN ON CYTOPLASMIC CLEAVAGE [N
ALLOMYCES MACROGYNUS. T. Sewall and J. Pomumerville, Dept. of

Bioloyy, Texas A&M University, College Station, TX 77843.

The water mold, Allomyces macrogynus, does not possess the
structural equivalent of a Golgi complex as representad by stacked
cisternal elcients although it does contain single smooth cisternal
eleents in  which Golgi complex-specific enzywmes have been
Tocalized. To determine if these Golgi equivalents play a role in
cytoplasmsic cleavage in A. macrogynus, we used the ionophore,
moneasin, to probe the process of gamete formation. Treatment of
cells with monensin in vitro typically causes swelling and subsequent
release of dilated vesicles from the trans cisternae of the Golgi
complex as well as disrupting its normal secretory function.
Induction of gametogenesis in A. macrogynus with Machlis dilute
salts (DS) solution containing a 10 uM or greater concentration of
monensin increased the length of time required for gamete release
and decreased tie number of gametangia which released gametes.
Addition of monensin as cleavage furrows neared completion did not
inhibit release as much as in those treated at earlier stages of
cleavage. Ganetangia induced with 5J uM monensin in DS contained
large vesicles filled with amorphous imaterial and numerous small
transparent vesicles. Cleavage furrows were greatly reduced but
other events involving membrane formation appeared normal.
Ganetas released from wmonensin-treated gametangia were freguently
abnormal containing numerous nuclei, flagella, and large swollen
vesicles.  Monensin appeared to interfer with a portion of the
endorlen brane system active during cleavage Ffurrow formation.
Because of the specificity of monensin's action in vitro, Golgi
equivalents are fmplicated in tie proper formation of the gamete
plasma membrane in A. macrogynus. :

ULTRASTRUCTURAL CHANGES OF THE LIVER FOLLOWING
L-TRYPTOPHAN INGESTION. M.E. Trulson and H.W. Sampson,
Dept. Anatomy, College of Medicine, Texas A&M University,
College Station TX 77843.

Oral administration of L-tryptophan (250 mg/kg/day) for
three consecutive days to rats produced enlarged hepatic
sinusoids and vacuolated cells, many of which contained
1ipid. These changes persisted for at least two weeks.
Since the hepatic metabolism of L-tryptophan is very
similar in rats and humans, these data suggest that people
who self-administer large doses of L-tryptophan for the
purpose of decreasing sleep latency my be inducing hepatic
pathology.
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INFILTRATION AND POLYMERIZATION SCHEDULES FOR LX-112 AND
POLY/BED 812 EMBEDDING MEDIA. J.A. Mascorro, Department
of Anatomy, Tulane Medical School, New Orleans, LA 70112,
The epoxy resins LX-112 and Poly/Bed 812 are reliable
replacements for Epon 812 in biological electron micros-
copy. Both media are known for their excellent section-
ing and staining characteristics, and for the ability to
withstand intense heat and vacuum in the microscope co-
lumn. This work seeks to establish ideal infiltration
and polymerization schedules in order to minimize pro-
cessing time and insure that tissues are well impregnat-
ed subsequent to microtomy and microscopy. Four infiltra-
tion methods were tested: #1: 1% total hours (% hr. 1:1,
1 hr. full resin); ﬁgi_3% total hours (% hr. 1:1, 3 hrs.
full resin); #3: 6% total hours (% hr. 1:1, 6 hrs. full
resin); #U4: 21% total hours (¥ hr. 1:1, 21 hrs. full re-
sin). Tissues were polymerized for 15-72 hrs. @ 700C.
All schedules used a very short (30 min.) initial infil-
tration period in 1:1 propylene oxide and resin followed
by a final infiltration for 1, 3, 6 or 21 hours. Except
for Schedule #1, all others produced results ranging
from good to excellent. In general, the longer periods
produced the best results in terms of ease of sectioning
and block hardness. Both IX-112 and Poly/Bed 812 were
prepared according to 3A:7B hard ratio. Because Schedule
#3 could be completed easily during the course of a work-
ing day, and since it gave very acceptable results, it
was preferred over Schedules #2 or #4. Polymerization
for 2U hours at 700C was sufficient to yield very firm
blocks from the 3:7 ratio embedding media, although the
blocks were sectionable after only overnight hardening.

ELECTRON MICROSCOPIC FINDINGS IN AMIODARONE TOXICITY
Robert S. Zirl, M.D., Mattie J. Bossart, Ph.D., and
Jerry DePriest, M.D., Dept of Pathology, St. Luke's
Episcopal Hospital, 6720 Bertner, Houston, TX 77030

Electron microscopy has become an indespensible tool in
jdentifying structural targets of injury by exogenous pharma-
cologic agents. Amiodarone hydrochloride, a benzofuran
derivative, has had long term use in Europe to treat refract-
ory supraventricular arrhythmias. There have been few reports
of toxicity. This investigational drug is under study in the
U.S. for use in the treatment of arrhythmias that are unre-
sponsive to conventional therapies. Toxic pulmonary reactions,
jdentified by abnormal chest radiographs, are serious side
effects that appear to be dose dependent and reversible.

We report on electron microscopic studies of patients
with presumed amiodarone associated puimonary disease who
underwent open lung biopsy or fine needle aspiration as diag-
nostic procedures. One case has radiographic changes of
pulmonary fibrosis, with histologic confirmation of marked
interstitial fibrosis accompanied by large areas of necrosis.
The second case has radiographic findings of multiple nodular
Tesions with central cavitation. Aspiration biopsy is
diagnostic of squamous cell carcinoma.

Distinct membrane-bound and non-membrane bound cyto-
plasmic inclusions are present in both cases. These
inclusions consist of homogeneous electron-dense material
and lamellar bodies or combinations of both. The structures
are present in Type II pneumocytes, endothelial cells,
smooth muscle cells, fibroblasts, macrophages, neutrophils
and tumor cells. The possibility that this is a drug-induced
phospholipidosis will be discussed.

MATERIAL SCIENCES

STEREOTMAGING TECHNIQUE FOR MAPPING CRACK TTP STRAIN FIELDS
IN GRAPHITE/EPOXY COMPOSTITES. M.F. Hibbs, Mechanical
Engineering, Texas A&M University, College Station, TX

Stereoimaging techniques are used to examine the strain
fields associated with delamination in graphite/epoxy com-
posites. Stereo-photographs of a delamination crack tip in
both mode I (opening) and mode II (pure shear) loading con-
ditions are made using a specially adapted tensile stage
within a scanning electron microscope (SEM) .

The advantage of stereoimaging is that high-resultion
strain field maps can be made without prior knowledge of the
stresses. By photographing the specimen before and after
deformation, the relative displacements are directly measured
by viewing the photographs through a stereoscope. The in-
plane strains are then calculated by differentiating this
displacement field.

From the displacement and strain field maps generated,
the effects of macroscopic loading as well as the role of
fiber constraint on the deformation and resin yielding in the
region of the delamination crack tip are examined.

SEM ANALYSIS OF THE STRUCTURAL STATE OF UNDEFORMED AND
DEFORMED OCEANIC BASALTS. K. R. Wilks, Center for Tectono-
physics, Texas ASM University, College Station, TX 77843

Microstructures of three layer 2A basalts from sub-basement
depths of 138-142 m cored from DSDP Site 4838 (Tamayo Fracture
Zone) have been examined in secondary and backscattered elec-
tron modes to augment research into the mechanical behavior of
oceanic basalt at high temperatures and pressures. Analyses
were undertaken to understand further the structural state of
undeformed and deformed basalts.

SEM analyses of polished surfaces of undeformed basalt
reveal the presence of pores and cavities in all three samples,
however, pore sizes and abundances vary considerably over the
6 m interval investigated. Hydrothermal alteration minerals,
identified as zeolites and smectites (mixed-layer clays) Tline
pores in each basalt, however their absence from other pores
shows not all pore space is interconnected. Backscattered
electron images of polished optical thin sections show that
alteration is restricted to grain boundary areas between pri-
mary phase minerals and that crack densities in deformed
basalts are greater than in undeformed basalts. Deformed
samples are characterized by absence of positive relief and
the presence of pores that survive high temperature and pres-
sure deformation. Pores are flattened perpendicular to the
maximum compressive stress, and some contain undeformed mineral
grains. Throughgoing cracks are observed in pores suggesting
crack-pore interactions occur during deformation. Variations
in porosity are correlated with mechanical behavior as the
basalt with the lowest porosity is consistently stronger than
the more porous basalt.
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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 Randy Moore, Editor, TEXAS
SOCIETY FOR ELECTRON MICROSCOPY JOURNAL,
Department of Biology, Baylor University, Waco, Texas
76798.

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 PROOES/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

¢. 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;
MATERIALS; AND DISCUSSION.

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

ABSTRACT: Summarize the article in no more than 150
words. This takes the place of a 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. llustrations 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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BUILDING YOUR
ELECTRON BEAM
FILAMENTS HAS BUILT
OUR REPUTATION

Suppliers of

e [aBg rods

e [aBg directly heated
cathodes

® gun assemblies

® tungsten cathodes

e prototype cathodes

e specialized filament
geometries

e filament rebuilding
services

e apertures - 2p and up

FOR ALL TYPES OF
ELECTRON BEAM
INSTRUMENTS

Energy Beam EDIE

sciences B LD

PO. Box 468/11 Bowles Road/Agawam, MA 01001/(413) 786-9322/Telex 95-5343




APPLICATION FOR MEMBERSHIP OR CHANGE OF ADDRESS
TEXAS SOCIETY FOR ELECTRON MICROSCOPY

Date

Please type or print legibly. Fill out completely. The numbers in parentheses are the maximum number of characters and spaces
the computer can accomodate for that blank. Though we will mail to your home address, we prefer to have your work addres..

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 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__ (5)
1st Work Phone ( ) (13) Extension (4)
2nd Work Phone { ) (13) Extension (4)
Home Phone ( ) (13) (optional)

Category of Membership (circle only one):
Regular Student Corporate Henorary Library

Year of Original Affiliation with T.S.E.M. (4)

Broad field of interest in which you utilize Electron Microscopy:

Zoology Botany Micrebiology 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: $10.00;
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-

hip rolls at that time.
SHIp rolis at that trme Please Return To: Joiner Cartwright, Jr.

Secretary T.S.E.M.
Baylor College of Medicine
Department of Pathology
Room 262-B
1200 Moursund Avenue
Houston, Texas 77030
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Announcing the End
of the Floppy Disk

Kevex Introduces a
Breakthrough in High-
Performance Media

Kevex proudly announces another
microanalysis first: 20 Megabytes
of on-line computer memory in
rugged, portable cartridges—
standard. That’s 20 times the
capacity of our competitors’ floppy
disks, accessed ten times faster!

Now you can acquire and store
more images, more spectra and
more data than ever, without shuf-
fling through a file of floppy disks.
Each removable cartridge provides
enough memory to back up weeks
or even months of work. And best
of all, this performance is standard
on the highest-performance micro-
analysis system available, the Kevex
Microanalyst 8000.

In addition to this extraordinary
memory capacity, the 8000 offers
you other unmatched benefits:

e Comprehensive, easy-io-use
software for qualitative and
quantitative analysis.

 Fully standardiess analysis
on any material, no matter
how complexly overlapped
the spectra, through Kevex-
exclusive Gaussian decon-
volution.

¢ The most advanced digital
imaging available for x-ray
and analog images.

Now the best features of
Winchester and floppy disk systems
are combined in the Kevex 8000:

Only from Kevex. Shown above is the Microanalyst 8000 with sfandard dual
10-Mb memory system. Floppy disk and Winchester systems are optional. Inset:
Three 10-Mb cartridges. high speed, high capacity and por-
tability. Another performance first
from Kevex, and one more reason

Kevex Corporation Kevex Corporation (UK) to look to Kevex for innovation
1101 Chess Drive Bucks, HP5 2AU ’
P.O. Box 4050 Tel: (494) 778877

Foster City, California 94404

Tel: (415) 573-5866 Kevex Espafia S.A. k ®

800-624-7105 El Escorial (Madrid) Spain e\/e

In California call: 800-535-7300 Tel: 890-2744 or 890-2711




TECHNICAL ADVISORY NETWORK

The Technologists’ Forum is compiling a directory con-
sisting of those members willing to provide advice, by
telephone or in person, on their particular technical
specializations in electron microscopy. If you would like to
participate, please indicate on the list below those technical
skills or subjects in which you will serve as an advisor.
Please provide your name, address, and telephone number.
The listing will be made avaiable upon request.

Name

Address

Title

Department

Institution

Phone Number

Primary Area of Activity

[J Biological [] Materials

Specimen Preparation

. Standard tissue fixation and resin embedding
. Rapid processing for diagnostic specimens
. Sectioning and staining for light microscopy
. Ultramicrotomy-glass knife making
. Diamond knives
. Serial sectioning
SEM specimen preparation

a. Critical point drying

b. Freeze drying

¢. Thin film coating

d. Conductive staining

8. Freeze etching

9. Freeze substitution
10. Replication techniques, shadow casting
11. Rapid freezing
12. Negative staining
13. Oxygen plasma etching
14. EM autoradiography
15. Cryultramicrotomy
16. EM immunocytochemistry and labelling
17. Microincineration
18. Electro-polishing, ion thinning
19. Support films for high resolution
20. Standards for x-ray: biological
21. Standards for x-ray: materials

N O W N

22. Other: specify

N O WN

[T
W R OO

O N DU W

YU I
O U R WN = OO

Instrumentation

. Transmission electron miscroscopy

. Scanning electron microscopy

. Wave-length dispersive x-ray microanalysis
. Energy dispersive x-ray microanalysis

. Energy dispersive x-ray microanalysis

. Scanning-transmission (STEM)

. X-ray diffraction

. Energy loss spectroscopy

. Auger spectroscopy

. Vacuum evaporators: sputter-coaters, etc.

. SEM maintenance

. TEM maintenance

. Other: specify

Other Techniques And Procedures

. Computer processing of micrographs

. Electron diffraction

. Microdiffraction

. Fractography

. Electron micrography

. Image enhancement

. Morphometric analysis

. Photomicrography

. Reconstructions from serial thin section
. Stereology

. Stereo pairs

. Voltage contrast in SEM

. Teaching SEM
. Teaching TEM
. Teaching x-ray
. Audio visuals
. Other: specify

Please Return Completed Form To:

Dr. Joseph M. Harb

Director, Electron Microscopy Services
Milwaukee Children’s Hospital

1700 West Wisconsin Avenue
Milwaukee, Wisconsin 53233
Telephone: (414) 931-4188
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. is the Source

SUPPLIES  Eor the Bestin Electron Microscopy Supplies

INSTRUMENTS
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Plasma Prep Il

SPI-Module ™ Optional End Point Detector
Sputter/Carbon Coating System now available

TEM Chemicals
& Embedding L QLESH |- Bell Bright™ » SPI-Wipers™

e SPI-Duster™ ¢ SPI Polywipers™
Low Acid™ GMA and HPMA Kits e RBS-35 e Precision Cleaning Agent
SPI-PON 812™ Kit e Glutaraldehyde SPI Reagents for
Araldite 6005 Kit e Many more! Immunoelectron Microscopy,

L R White Resin Kit including Colloidal Gold
and Protein A

t e 200 Grids

e Gold e Copper » * Nickel
e Single Slots

e Hexagonal ¢ * Double Slots
e Finder Grids

SPI-Dry "™

ch Sfim Bar Thin B 3
g i me © Thin Bars
. L mEE Ultl.'a-Thm Ba'rs e New! 3-way adjustable: “Easy Duster”
Crlt_lca| Point BEE W,: ° g”l'a(géekalgge“ng e Filter Nozzle Systems
Drylng e b bt g e Falcon “Dust-Off lI” Systems

e Handled Styles, Too!
e Quantity Discounts

AND MUCH MORE!

Apparatus

e Flexible Exiension Nozzles |
Regular Grid

Call Toll-Free (800) 2424-SPI
For SPI Catalog and Information

S$PI Supplies Division of STRUCTURE PROBE, INC.

S$Pl Supplies, Canada:
Box 187, Postal Station “T”, Toronto
Ontario, M6B 4A1 » (416) 787-9193

B S R o T o a1 136-5400
-I.I Telex: 835367 + Cable: SPIPROBE
- ®

SUPPLIES




ELECTRON MICROSCOPY SOCIETY OF AMERICA
NOMINATION FOR MEMBERSHIP

We hereby nominate for Member O, Student Associate I, Sustaining Member (1.
institution

£ corporation
person

Name o nominated

P.O. Address

Information as to position, degrees, and qualifications for Membership:

This nomination is accompanied by a statement of interest in and contributions to Electron Microscopy and associated fields of science.
One year's dues in the form of a check or money order should be sent with the Nomination for Membership form. (Member $20.00. Stu-
dent Associate $2.00. Sustaining Member $50.00).

Signature of EMSA Member making nomination

This Nomination to membership in the Society, or this application for transfer from the grade of Student Associate to Member, signed
by one Member should be sent to the Executive Secretary to be presented at the next meeting of the Council for approval by a majority
vote of the Council. Notice of approval will be mailed by the Executive Secretary.

Presented to the Council at meeting. Date

Action

Remarks

Send Nominations to: i
Blair Bowers, Treasurer

Bldg. 3, Room B1-22
NIH
Bethesda, MD 20205
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MAKE PLANS NOW TO ATTEND THE

*
*
*
¥ SPRING, 1986 OF THE TSEM
: March 20-22 Nacogdoches, Texas
*
*
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H-9000
300 KV Hitachi Transmission
Electron Microscope

® Inquire about systems optimized
for specific requirements

® CPU assisted functions for ease
of operation without sacrificing
flexibility

® Available in ultra-high resolution
model or analytical configuration

@ High resolution—high sensitivity
video system available

Information on higher voltage instruments available on request

Nissei Sangyo America,Ltd.

460 E. Middlefield Road, Mountain View, CA 94043, (415) 961-0461
2096 Gaither Road, Rockville, MD 20850, (301) 840-1650




GT Digital Imaging...

.« ImageCraft; highest pixel density
per displayed image...
over 20% more than its competition.

At the touch of a key...micrographs There is a PGT system especiall

digitized, color enhanced, and pro- suited to your needs...with EDS

cessed to provide more data than X-ray analysis functions, or

you ever thought possible. specifically for image analysis.

PGT ImageCraft™...400 x 400 Remember these names. .. ,
pixel image display with immediate SYSTEM4plus - ImageCraft™
access to 512 x 400 pixel images. - Ulira - MegaPlane™

MegaPlane™...ultra high
resolution imaging display
system...features immediate
access to 1024 x 800 pixel images,
256 simultaneously assigned colors
from 16 million color palette...
including 256 true gray levels on
monitor and instantaneous video
refresh.

Image contrast enhancement, auto-
matic area fraction display,
instantaneous zoom and roam,
sophisticated image comparison
capabilities...and many special
purpose software options available
for a variety of image analysis
requirements.

For further details contact:
Darlene Zimmerman
Regional Sales Manager
Tel: 214-644-9419
1129 Melrose Drive
Richardson, TX 75080

PRINCETON GAMMA-TECH, INC.

1200 State Road, Princeton, NJ 08540 ¢ 609-924-7310 ¢ Telex: (WUT) 843486 GAMMATECH PRIN, (ITT) 475029 PGT USA
568 Weddell Drive, Suite 1, Sunnyvale, CA 94089 - 408-734-8124
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