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” ON TRACK?”

(Newsletter of the International Fission-Track Community)

BEIDR—BLARDY & A David A. Coyle H&” ON TRACK?”

WHYSFHE (TRE) & Volume 1| BESHhTEFTUAOTHEBHRU
T. W—HIEX W,

At an evening session of fission-trackers at ICOG 7 in Canberra, it was
decided that a semi-annual newletter for the international fission-track
community should be established. The provisional title of “ON TRACK”
was chosen, although other suggestions are welcome. The primary pur-
pose is to allow everyone to keep in touch with what is going on in our
expanding community — new labs opening, labs closing, people moving
around, that sort of thing. Another purpose is to let the community
know of any new developments which don’t merit publication on their
own: a low Na glass you may have found, a better way to hold the micas
while etching, and so on. It would also be helpful to know about new
projects starting up, to avoid duplications of effort.

I volunteered to be editor for the first year, but the plan is to rotate
the responsibility every yzar or so, to ensure a balanced viewpoint, al-
though with the foreseen format, I can’t imagine the content becoming
unbalanced. There is no estimate of cost yet, but I can’t imagine it go-
ing beyond the cost of the postage, because I won’t be charging for my
time. I'll be sending the first issue free to every lab that was represented

at ICOG.

If you would like to contribute anything to the first issue, get it to me
by November first. If you are interested in getting a copy either for
yourself, or for your lab if it wasn’t represented at ICOG, then let me
know by November 15. This first issue will have an ICOG report, so
if you didn’t attend, then I urge you to get a copy so that you'll know
what happened.

I would prefer that if you have any text to send, it be done through our
computer. My addrees here is:  GECDAC®lure.latrobe.edu.au . If
you haven't got electronic mail, then FAX is OK, or even old fashioned
post.

Cheers,

David A. Coyle

Department of Geology
La Trobe University
Bundoora VIC 3083
Australia

FAX: (49) 3 479 1272

October 5, 1990

-50..



%ack

NEWSLETTER OF THE INTERNATIONAL FISSION-TRACK COMMUNITY
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December 1, 1990

1 ICOG 7, CANBERRA,
1990

This September, the Seventh Interna-
tional Conference on Geochronology, Cos-
mochronology and Isotope Geology was
held on the campus of the Australian Na-
tional University in Canberra. It was
well attended with some eight hundred
participants, between them representing
all corners of the Earth and all fields of
geochronology from the origins of the So-
lar System to the technical development of
mass spectrometry. Consequently, there
was a niche here for the fission track com-
munity to have their say, and they said
quite a lot!

The conference was organised so that
there was a larger bias towards poster
sessions than is the norm, with probably
two thirds of work presented in this way.
Poster sessions took up the Monday and
Tuesday afternoons and all day Thursday,
with talks on the Monday, Tuesday and
Saturday mornings with an all-day session
on Friday. So in theory everybody would
get to see everything they wanted.

The talks were run in three parallel ses-
sions, divided up into six symposia and
general sessions. Fission track work fell
under the category of ‘The thermal his-

*edited by David A. Coyle, La Trobe Univer-
sity, Internet:Geodac@lure.latrobe.edu.au

tories of rocks’ and was presented on the
Monday and Tuesday mornings, with An-
drew Gleadow and Peter Zeitler as con-
venors. This session was kicked off by
Martin Dodson, the keynote speaker, with
a review of ‘kinetics and thermochronom-
etry’. The first fission track paper was
given by Paul Green, giving a review of
fission track semsitivity in apatite, zircon
and sphene, which highlighted the fact
that there is still a great deal of work to
be done on the annealing kinetics of zir-
con and sphene. This opened the field
for Gilinther Wagner on the possibilities
of projected track lengths. Unfortunately
this interesting paper did not provoke
quite the discussion that was anticipated,
especially with the interesting information
on the Deep Continental Drilling project
(KTB), where a time-temperature path
has been constructed from project track
lengths. After coffee, the remaining fis-
sion track talk of this morning’s session
was from Tony Hurford, who has used
fission tracks from the unusual angle of
modelling the stability of prospective nu-
clear waste sites. It is good to see that
in this age of ecological awareness that
fission tracks have another valuable use.
Fission tracks go green!

The following Tuesday morning there
were again just the three fission track
talks, Phil Gans started the show with an
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interesting little number on thermal mod-
elling of tilted fault blocks, using fission
track ‘ages’ to give timing to the rota-
tion of the blocks, using a case history
from the Basin and Range Province, fol-
lowed by Gomaa Omar on the Gulf of
Suez rift, showing there had been a suc-
cession of phases of uplift with the FT
ages representing the different periods.
This provoked lively discussion on data
interpretation methods. The final talk of
the oral sessions was from Barry Kohn,
who presented a paper on the central Ap-
palachian Piedmont, using apatite, zircon
and sphene to constrain rifting and hy-
drothermal events.

Tuesday afternoon was the first of the
poster sessions to feature fission track
work, under the general title of ‘Fission
Track Methods’ with your host, Dr. Paul
Green. There were eleven presentations in
this session, but before I give you a (brief)
rundown, it is worth describing how the
posters worked. They were exhibited in
the Melville Hall which is a big, high
ceilinged room with chronic acoustics.
Remember this fact when you conjour up
in your imagination (if you weren’t there)
just what the poster sessions were like.
We were all to give a five minute pre-
sentation on our posters and take ques-
tions thereafter, so we were all allocated
a time at which anyone who wanted to
know all about your poster could come
along. This would have worked quite well,
except that it was very difficult to hear
what was being said over the noise of the
general chatter from other people in the
room, and the accumulated noise from the
other three parallel sessions. Some people
even resorted to using megaphones! So
the posters given on Tuesday were as fol-
lows: First of all was Andy Gleadow on
apatite fission track ‘stratigraphy,’ look-

ing at FT age and track length in the
crust. Alain Chambaudet, Michel Mars
and Michael Rebetez wrote, and between
them presented, three posters on surface
track length distributions, tracks in crys-
tallographic sections and length distribu-
tions with the crystal respectively. Taka
Tagami presented his work on the etching
anisotropy of zircons and K. Watanabe
looked at the effect of heavy ion irradi-
ation to reveal confined tracks in crystals
with low track densities. I (Ruth Siddall)
gave a poster on determination of apatite
composition using infra-red spectrometry,
followed by Masao Kasuya’s work on us-
ing nuclear track detectors to date arag-
onitic corals with alpha radiation. The
final poster of the day was Tracey Paul’s
interesting work using TEM to look at the
in sity annealing of latent fission tracks in
apatite.

Wednesday was a day off, and so
the conference participants hit Canberra.
Canberra is not a terribly big place, and
as you wandered around there was this
strange feeling that the only people there
were conference participants. The things
to do and to be seen doing were the Tele-
com Tower which yielded up incredible
views of the City and surrounding coun-
tryside and the botanical gardens. Most
of the fission trackers met by sheer coin-
cidence during the afternoon in the War
Memorial and Museum, which is certainly
recommended viewing. The evening had
been put aside for a thermal history
“working-group:” this was held in the Re-
search School of Earth Sciences. All the
fission track and Argon people wandered
around the School for about twenty min-
utes trying to find the meeting and then
crammed themselves into a tiny room. It
was obvious from this moment onwards
that things were not going to work out.
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Martin Dodson proposed that the talks
should be written up as papers and pub-
lished in EPSL. This was unfortunately
met with nothing less than galloping apa-
thy on all sides and the proposal was very
quickly abandoned. This event somewhat
set the scene! It was decided that the
fission trackers and the Argonauts should
go their separate ways, so we left, Andy
Gleadow leading us to this room he knew
upstairs. We arrived. It was big and
empty, in spite of the rumours abound-
ing that it was to be used by the crustal
growth folk for similar reasoms to ours.
However these rumours were ignored. We
all sat down and the discussion worked
its way to the location of the next fission
track conference and the inevitable clash
with the IGC in Kyoto in 1992. Taka had
hoped that a fission track session would
be in evidence, but it looks like we will
be represented at this conference by only
a few afficionadoes of the technique and
anyone else who can afford it. The succes-
sor to Besancon will be Philadelphia, PA!
We will all be relieved to hear that hiring a
security force to protect us from the locals
should not prove too much of a problem.
Bring your pens, notebooks and semi- au-
tomatic assault rifles. During this debate,
it was noticed that the occasional person
that none of us knew wandered into the
room, sat down began to look confused,
then worried and finally got up and left.
This peculiar behaviour was accompanied
by knowing nods from the members of our
group who had perpetrated the rumours
about the crustal growth-ers. Finally a
stranger came in and had the nerve to in-
form Professor Gleadow that we had to
move. There was no option but to adjourn
to the nearest Chinese Restaurant. The
conversation in The Greal Wall of China
degenerated from the higher planes of sci-

ence (well it did on our table anyway) al-
though the idea for this publication was
first mooted by Dave Coyle at that time—
and the food was excellent!

Thursday was an all-day poster session.
Fission track work was presented as a fol-
low up to the talks in the Thermal Histo-
ries symposium, chaired by Tony Hurford.
The posters in this session were associated
with case histories and thermal modelling.
The first paper was from Ed Stump who
had worked in the Transantarctic Moun-
tains with Paul Fitzgerald, collecting sam-
ples and using the prerogative of first as-
cent rock climbers to name their routes.
His samples from Fission Wall (and the
name is no coincidence) showed evidence
of late Cretaceous uplift in this region.
Paul Fitzgerald followed with his poster
on the FT profile of the extensional evo-
lution of the Gold Butte region, Nevada,
which fitted Phil Gans’ tilted block model
perfectly, and thus Paul’s poster was
quickly adorned in the nick of time with
Phil’s diagram. Elizabeth Miller’s poster
followed looking at the evolution of my-
lonites beneath normal faults in the basin
and range province. Kirsten Hansen pre-
sented some of the work she has recently
been doing on the evolution of the Dan-
ish North Sea basins, while her co- worker
Peter Jensen outlined his interpretation
of modelling in relation to the work he
has done with Kirsten. Peter Kamp illus-
trated the uplift and erosion which lead
to heating and consequential hydrocar-
bon potential in the Taranaki Basin, New
Zealand. Rod Brown contributed to the
modelling techniques with his poster and
rather nifty little aquatic ‘device’ demon-
strating the relative movements of hori-
zons with denudation and its links to cool-
ing. In the next poster, Paul O’Sullivan
demonstrated his evidence for Tertiary
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uplift in the Brooks range, Alaska. It is
interesting that so much fission track work
has revealed evidence for events of this
age. The Tertiary was obviously a time of
global importance. Giulio Bigazzi looked
at the FT dating of the Northern Appen-
nines, unfortunately the absence of track
length measurements left this data un-
constrained. Dave Coyle presented some
of the work he had done in Europe on
the thermal evolution of the Periadriatic
Lineament, with yet more Tertiary age
events. The penultimate poster of the
conference was from Steve Bergman look-
ing at the spreading of hotspot events
in the North Atlantic which tied in very
nicely with the final poster from Cherry
Lewis on the Tertiary (of course!) uplift
of the British Isles and its link to hotspot
evolution.

This was all in all a very interest-
ing session, showing that uplift and ero-
sion (or even upliftanderosion) (that’s
upliftcoolingerosion---ed.) is a very
important feature in geological evolution
and that the apatite fission track method
is only too well suited for the further un-
ravelling of these events, many of which
have gone on relatively unnoticed by
workers in other fields. Many of the
posters of this session demonstrated much
greater amounts of uplift than has been
expected, and the larger scale effects of
hotspots and continental rifts. All gave
totally new insights into the geology of the
regions in question, and there is tremen-
dous scope for much more work to be
done in the many areas that have been
untouched by fission track workers.

Friday was very much a non-day for fis-
sion track interest, so many people went
to ‘do’ Canberra again. (This time the
Art Galleries and Science Museum if you
hadn’t already done them on Wednes-

day). The conference dinner at Parlia-
ment House was held in the evening. The
event was somewhat marred by the very
late arrival of the buses arranged to collect
people from the halls of residence which
meant many went without their cham-
pagne reception. Apart from this the
dinner was very good, considering it fed
some 800! Well rounding up an on the
whole, successful and entertaining confer-
ence. But it wouldn't have been the same
without the souvenir boomerang!

Ruth Siddall

From the Editor

Welcome to the Gala Premier Issue of

ack, the semi-annual newsletter for
the international fission-track commu-
nity. The name highlights the purpose
of this publication, which is communijca-
tion. This also means that you readers
out there are the ones who are responsi-
ble for the content—without your input,

there would be no (ﬁ'ack.
What is included is:

The ICOG report by Ruth Siddall of
the FTRG London. I think that
Ruth’s light style effectively sets
the informal tone that I want this
newsletter to adopt.

News from the Labs These are items
sent in from the various labs around
the globe, keeping you informed of
their activities.

Forum A way to introduce topics for dis-
cussion throughout the fission-track
community.

Technical Developments Any hints or
tips on making life easier in the lab.
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Simple stuff, but small things can
have big effects.

Short Tracks Small items of the Who,
What, Where, When variety.

Continuing the theme of communica-
tion, it is my intention to publish in the
next issue a complete and up to date mail-
ing list (with FAX numbers and Email ad-
dresses, where available) of world fission-
trackdom. So if you consider yourself to
be a serious fission-tracker, then let me
know, so that you’ll be included. Also, if
you know of someone that I don’t know
of, or have missed in compiling my initial
Back list, then have them get in touch
with me too. I'll have the list nicely for-
matted, suitable for you to simply cut and
paste the addresses into your Rolodex,
Filofax, or even onto sticky-backed paper,
50 you can start your own direct mail cam-
paign. There is also the option of provid-
ing it on disk, but don’t count on that be-
coming reality unless there is considerable
demand.

- Finally, it was originally agreed that
the editorship of Rack should be shifted
around every year or so. That means that
the next issue (June 1991), will be my last
issue. If anybody out there would like to
take over the job, let me know sometime
in the next six months, so that I can put
the details in the next issue. If there are
more than one applicant, then I will de-
cide autocratically who gets the honour.
On the other hand, if there are no vol-
unteers, ] will appoint someone, whether
they like it or not. :

I’'m sure that you are as excited about

ack as I am, so don’t delay, and send
me your news for the next issue as soon
as possible.

2 ARCO Update

Steve Bergman, James Talbot, Anya
Fayon and Kip Cerveny of the ARCO
QOil & Gas Research Lab, Dallas, are cur-
rently investigating etching and annealing
properties of fission-tracks in seldom stud-
ied minerals such as carbonate minerals,
halides (fluorite), feldspars, epidote group
minerals, amphiboles, zeolites, sulphates,
and oxides (rutile, perovskite) using 252Cf
fission fragments. Novel methods and ap-
paratus are being utilised to refine mineral
separation techniques (yes, Magstream
does work). Various microanalytical tech-
niques (scanning tunneling microscopy,
scanning acoustic microscopy, transmis-
sion electron microscopy) are being used
to image fission tracks in various minerals
to constrain the microstructural charac-
ter of tracks. We are routinely using ap-
atite and zircon fission-track data as well
as other thermochronologic data in our
regional studies research. Fission track
collaborators include Shari Kelly, John
Decker, Ian Duddy, Paul Green, Paul
O’Sullivan, Elizabeth Miller, John Mur-
phy and Mary Roden. Feel free to call
214-754-6264 for more information.

Steve Bergman

3 News from the U.S.G.S.

We are just wrapping up work on
the International Union for Quater-
nary Research Inter-Congress Commit-
tee on Tephrochronology (INQUA-ICCT)
Field Conference and Workshop on
Tephrochronology that was held at Yel-
lowstone National Park, June 17-22,
1990. The conference was attended by 51
geologists from seven countries. The pro-
gram included papers on a wide range
of topics in tephrochronology, but of pri-
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mary interest to fission-track analysis was
a series of papers given by John West-
gate and his students from the University
of Toronto on isothermal plateau fission-
track dating of hydrated glass shards.
This technique has produced glass ages
concordant with zircon fission-track, K-
Ar, 4%Ar/3%Ar, and thermoluminescence
ages on co-existing minerals as old as the
Cretaceous. A volume of papers from the
conference is in preparation and will be
published as a separate volume of “QUA-
TERNARY INTERNATIONAL”. Work is also
in progress on an interlaboratory compar-
ison of geochronological data , which will
be generated using fission-tracks, single
grain laser fusion “°Ar/3°Ar dating, etc.,
on Quaternary tephra from Yellowstone
collected during the meeting and post-
meeting field trip.

In my lab, fission-track analysis is con-
tinuing on a number of basins, includ-
ing the Los Angeles, San Joaquin, and
Santa Maria Basins (California), the east-
ern Great Basin (Nevada and Utah), and
Powder River and Green River basins
{Wyoming); on volcanic rocks (primarily
tephras) from various parts of the West-
ern United States and Gulf of Mexico;
and, in a co-operative study (also involv-
ing Chuck Naeser) with the Geological
Survey of Norway, on basement rocks in
Norway.

Nancy Naeser

4 New Fission Track Lab
at Stanford

The Geology Department at Stanford
University begins setting up a new fis-
sion track laboratory in December 1990.
Trevor Dumitru, who received his Ph.D.
from the University of Melbourne in 1989

and who was a post-doc at La Trobe Uni-
versity in 1989-90, has been given a post-
doctoral position to set up and oper-
ate the facility. Financial support has
come from new ventures funds of the Stan-
ford School of Earth Sciences and De-
partment of Geology, and from a profit
fund from patents developed by Stan-
ford researchers. Stanford has ordered
a new Zeiss Axioskop microscope spe-
cially configured for fission track work and
a Kinetek computer-automated locating
stage that allows moving from a grain
to its mica print in less than one sec-
ond. Mineral separations will use existing
equipment that supports Stanford?s new
40A1/3°Ar thermochronology facility.

Trevor plans to continue fission track
studies of geothermal gradients, uplift,
and faulting in the Franciscan subduc-
tion complex (Tectonics, 1988, 1989) and
the Sierra Nevada magmatic arc (J.G.R.,
1990), and studies of faulting and uplift
along the San Andreas fault (Geology, in
press). He also hopes to initiate a major
new project on uplift and geothermal gra-
dients in the Colorado Plateau and their
relation to Laramide tectonics and Basin
an< Range extension.

Elizabeth Miller and Phil Gans of Stan-
ford made extended visits to the La Trobe
fission track laboratory during their stud-
ies of extension in the Basin and Range
province of the western U.S. They plan to
use the new laboratory in their continuing
work in the Basin and Range and in stud-
ies of extensional processes on the Seward
Peninsula, Alaska. It is also expected that
the Stanford Chinese tectonics program
and other groups will find uses for the fa-
cilities.

Any fission trackers passing through the
San Francisco area are warmly invited to
stop by for a visit. Enquires from po-
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tential students and collaborators are also
keenly sought.

Contact Address: Department of Ge-
ology, Stanford University, Stanford,
California 94305, U.S.A.; telephone
415-725-1328; FAX 415-725-2199.

Trevor Dumitru

FORUM

Length “Standards”

One of the few disappointments at ICOG,
for me anyways, was that the informal
fission-track session became a bit too in-
formal. By this I mean that it was not
practical to initiate and discuss subjects
that would have been of interest to the
entire group. One idea that has been
passed around the lab here at La Trobe
has been to create, through oven an-
nealing, large batches of apatite samples
with different length distributions, for the
purposes of standardisation, so that we
students would have some to take with
us when we graduate. Of course, these
could by no means be considered stan-
dards in the strictest sense, because as
we know, we cannot have an age stan-
dard which would have anything other
than a boring 15.5um mean length. Vir-
tually all labs today have their own in-
ternal length standards—short, long, bi-
modal, skewed—but to my knowledge,
there is no diverse selection available in
sufficient quantity for all labs to examine
(and keep). Our plans to make such a set
could easily be expanded, if there is suf-
ficient demand, so, my question to all of
you is: do you think that such a collection
of length “standards” is desirable, if not
absolutely necessary?

Dave Coyle

Figure 1: Specifications for a simple mica
holder. The slits are just that: slits—
don’t remove any material here. The size
is approximately 1.5 by 2.5 cm.

5 Technical Developments

5.1 New Improved Mica Holder

The most frustrating thing about etch-
ing micas is the fact that often (in my
experience, always), the little beasts fall
out of the rubber tube and sit quite con-
tentedly at the bottom of the dish of HF
while they are being etched. It’s bad
enough trying to pick up a mica that’s
lying flat on a benchtop, but in the bot-
tom of a dish of HF, it’s a problem that
I’d rather do without. The basic flaw
with the tube method is that, because it’s
only cut halfway through, any flexure at
all causes it to open up, and the micas
drop out. I realised that if we had some-
thing that was cut all the way through,
when it flexed and one side opened up,
the other side would be forced together
more firmly, holding in all the other mi-
cas. So what cheap, flexible, HF resistant
material did we have lying around the lab
in copious quantities? Teflon, of course.
If you take a piece of Teflon and slice it
up as shown in Figure 1 , then your mi-
cas will néver drop out again. When you
flex it to insert the next mica, the ones
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that are already in will just be clamped
in more firmly, and the space between mi-
cas is also smaller, so that you can etch
more micas simultaneously. I have found
that it does require a very steady hand,
and a firm grip on the mica to get them
in without trouble. While I can’t do any-
thing to steady your hand, I can suggest
that you throw away your forceps and buy
a decent pair of hamostats (from your lo-
cal surgical supply house, or if you want
to save money, the nearest head shop or
hospital emergency room). Just slip a bit
of flexible plastic tubing of the appropri-
ate diameter over the tips, and no mat-
ter how tightly you grip the mica, it will
never slip and get scratched. As for pick-
ing a mica up off the benchtop, just use
a bit of 3M (“Scotch”) ‘removable’ magic
tape (it comes in a blue pack).

6 Short Tracks

Where’s Barry? Barry Kohn was at
La Trobe Uni, but right now, if you
want to reach him he’s back in Israel.
But you’d better hurry if you want
to contact him, because he’ll be back
down under in March of '91, where
he’ll be staying for an indeterminate
period of time.

Penguin tracks? Rod Brown, of La
Trobe FTRG is on his way to
Antarctica where he’ll be continu-
ing Dennis Arne’s work on the
upliftcoolingerosion of the Prince
Charles Mountains.

‘Bye Ingrid: It looks like Ingrid Mi-
chalski (Bern) is out of the fission-
track game for good. She’s married
a Swiss banker, and rumor has it she

now spends most of her time shop-
ping in Tokyo.

Deep drill hole in Germany: No, it’s
not the KTB. Russel Korsch (BMR
Canberra,) Andreas Schafer (Bonn
Uni.,) and David Coyle are looking
at the thermal history of the Saar-
Nahe Basin, including detailed sam-
pling from the 5687 metre deep well
“Saar-1.”

No more FTRG Bern: With Matthi-
as Giger soon to complete his disser-
tation and the retirement of Emilie
Jager, it looks as though the fission-
track lab at Bern, which Tony Hur-
ford worked so hard to establish, will
be closing its doors for good.

Das Alpen-kiwi: The rare kiwi has in-
vaded the Swiss Alps. Diane Se-
ward is setting up in Zirich, filling
the vacuum left by the closing of the
Bern lab.

DA NI

Working late, Dr. Green stumbles
upon a few bad grains.
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