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O n Tr ack i s a new sl etter of the international 
fission-track communi ty. It i s pri nted in the
months of Jul y and January. The vi ews
expressed i n On Track arti cl es are those of the
authors and do not refl ect those of the fi ssion-
track communi ty or the edi tor of On Track.

The copyri ght of arti cl es belongs to the authors.
A rticles may not be reproduced w i thout w ri tten
permissi on. Trademarks and patents are the
property of the corporati ons and/or indi vidual s
i ndicated i n the arti cl e.

On Track i s free and di stributed el ectronical l y.
P ri nted copies are mail ed only to those w ithout
i nternet access. P ri nti ng and mai li ng costs for
thi s i ssue of On Track were paid for by
advertisements. Prices for 1, 1/2, and 1/4 page
advertisements are U S$ 200, 100 and 50.
There is no charge for short ads by non-com-
merci al entities. Pl ease address al l  i nquiries
concerni ng On Track to the editor.

PREVIOUS ED IT OR S:
D ave C oyle (1990-91) , La T robe University
T revor  D um itr u (1991-92), Stanfor d Uni versi ty
R asoul  Sor khabi  ( 1992- 93) , Ari zona State U niver sity
D enni s Arne ( 1993- 94) , D al housi e U ni ver si ty
R ichar d J. W ei land (1994-95), U niver sity of Texas
R uth Siddal l (1995-96), U niver sity C ol lege London
D anny Stockl i (1996-97), Stanfor d Uni versi ty
Paul O'Sul l ivan (1997-98) , La T robe University
Alexander Gri st (1998-99) , D al housi e U ni ver si ty
R ichar d Spi ki ngs ( 1999- 2000) , ETH  Z ür ich
R aymond Jonckheere (2000-2001) Max-Planck
H ei del ber g, Ger m any

C UR REN T ED ITOR:
Andrew  C ar ter 
D epar tment of Geol ogi cal Sci ences
U ni ver si ty Coll ege London,
Gow er  Street,
London W C1E 6BT , U .K.
Phone:++ 44  ( 0)  20 7679 2418
F ax: ++ 44 (0) 20 7813 2802
E-m ai l : a.car ter @ucl .ac.uk

Editor's Notes

Taking over as Editor of On Track from
Raymond Jonckheere is rather like being given
the keys to a brand new Mercedes when you
do not know how to drive, at least that's the
way I feel. I am sure everyone would agree
that Raymond has been a meticulous editor
and taken On Track to an even higher
standard. Raymond has been particularly
successful in cadgeoling people from all
sectors of the track community into writing
articles. As I now realise this is not so easy.
Although, with every best intention, people say
they will contribute an article, when the
deadline comes around nothing materialises.
This is nobodies fault. The exponential growth
in administration combined with research
proposal and conference abstract deadlines,

papers to review and teaching leave us little
time for research, apart from anything else.

Regarding conferences, this year seems
particularly busy. In April there is the EGS
meeting in NIce, then in June, we have a four-
day meeting of European fission trackers in
Cadiz. In August, at Davos in Switzerland
there is the annual Goldschmidt meeting,
which this year incorporates ICOG. All of these
will have sessions or symposia directly
relevant to our research but how many of us
can afford the time and money to go to every
one?

In this issue of On Track you will find a report
of last Novembers short EFTAN (European FT
network) meeting held in the Black Forest,
Germany. Chaired by Günther Wagner, this
forum provided the opportunity for European
researchers to explore collaborative links and
express some of their methodological
concerns. A general point that came out of this
meeting was a need for better communication
amongst the FT community, through an e-mail-
based network (more details about this are
provided in short tracks).  It was also felt that
we should establish a library of laboratory
profiles containing very basic information such
as where people are working.  As a follow on
from this last point, it was felt that a European
sample and results database would encourage
collaboration and aid joint research proposals.
More details on each of these initiatives can be
found on pages 4 of this issue.

The compilation of laboratory profiles and
sample/ results database are initially intended
for European consumption, but there is no
reason why other researchers cannot join in.  I
welcome any feedback on this issue and
perhaps in due course views could be
exchanged via the e-mail discussion group.

Continuing down a eurocentric road, over the
last few years we have seen a proliferation of
new fission track laboratories a positive sign of
the methods ubiquitous value to Earth
Sciences. A consequence of this are frequent
requests for dosimeter glass and age standard
reference material with a degree of uncertainty
as to what is available and who to ask.  Given
this situation, on page 10, I have pooled
together as much relevant information as I
could find.  There may be omissions so please
let me know.

There is only one scientific(sic) article in this
issue kindly written by Kit Johnson in his own
unique style (translation supplied).  Kits
article/story reinforces the need to carefully
plan our sampling strategies. Under certain
conditions a poorly considered sampling
program can undermine interpretation in a
similar way to ignoring variable grain
composition.

Finally, I would like to remind you that the
registration and payment deadline for the
Cadiz FT meeting is fast approaching (15th

February) so please find time to register. See
page 7 for more details.
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Short Tracks

Dave Coyle is now the proud president of his own
company! Effective Software Inc. was formed in
late 2001, and focusses on bringing customised
technology solutions to businesses and non-profit
organisations. Daves new company can be
accessed on the web at www.effective-
software.com.
Although moving further away from tracks, Dave
clearly still has a soft spot for all things fission
given his new e-mail address;
tracker@coylebilt.com Good luck in your new
venture.

NEW FT DISCUSSION GROUP

A FORUM FOR DISCUSSION AND DISSEMINATION OF

INFORMATION relating to the fission-track
method.
Some of you may already be aware that in
December last year a new email discussion
group for the fission track community was set up
to facilitate world-wide exchange of knowledge
on technical and analytical aspects of the
method, to advertise posts and studentships and
make relevant conference announcements.

The name of the group is  FISSION-
TRACK@jiscmail.ac.uk   and if you want to be
involved and participate all you have to do is
send an email to jiscmail@jiscmail.ac.uk  with a
blank subject box and then in the body of the
message write: join FISSION-TRACK your name
Alternatively you can sign up by going to
http://www.jiscmail.ac.uk/lists/FISSION-TRACK.html

Many of you are already aware of the way this
type of forum works, but for those of you who are
not familiar we recommend visiting the home
page of JISC
http://www.jiscmail.ac.uk/docs/jiscmail-guides.htm

Please note that replies are sent to everyone on
the list. Do not use attachments when sending
mail as some members will be using modem
connections to download.

If you wish to leave the list at any point, send an
email to jiscmail@jiscmail.ac.uk with the
message:
Leave FISSION-TRACK
Or alternatively, go to the website and follow the
instructions to leave the list.

And finally, please note the guidelines for
acceptable use are covered in the following
document
http://www.jiscmail.ac.uk/docs/policy.htm

NEW (U-Th)/He LAB

THE NEW HELIUM LINE at UCL built by Patterson
Instruments is now completed. The new facility
consists of a single vacuum resistance furnace
for extracting helium from apatite crystals, fully
automated gas handling and preparation, and
a dedicated on-line quadrupole mass
spectrometer for determination of 4He/3He
ratios.

 Over 100 Gas standards have been
analysed during the commissioning of the new
system. On a day-by-day basis 4He/3He ratios
of spiked gas standards typically reproduce at
0.05 to 0.1 % (1 sigma), and 4He hot blanks
from the furnace are running at <0.03 ncc 4He.

At the time of writing three samples of
Durango Apatite have been successfully
outgassed and analysed for their 4He contents.
It is planned that the determination of U and Th
in these initial samples will be completed in
several weeks allowing the first (U-Th)/4He
ages from the UCL to be calculated.

Des Pattersons next project is in Tübingen
where he will build a helium line for István
Dunkl's group.

MEETINGS

EUROPEAN FISSION TRACK WORKSHOP, CADIZ,
SPAIN 4-7 JUNE  2002.
This workshop follows three consecutive
meetings that began in Italy in 1997. The aim
is to provide a forum for European fission track
scientists to meet and discuss methods and
applications.

EUROPEAN GEOPHYSICAL SOCIETY MEETING  -
EGS NICE 2002
The XXVIIth General Assembly  of the
European Geophysical Society  will be held in
Nice, France, 22 - 26 April 2002.

GOLDSCHMIDT 2002 incorporating ICOG.
The 12th annual VM Goldschmidt conference
will be held in Davos, Switzerland, 18-23rd

August 2002. There will be symposia on
erosion, noble gas geochronology and new
dating techniques.
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O BIT UAR Y
On the morning of  the thirteenth September, 2001, we,
the members of Japanese Fission Track Research Group
(JFTRG), received an e-mail which informed us of the
sudden death of Prof. Takaaki Matsuda, Kumamoto Uni-
versity.  He had suffered a heart attack while playing ten-
nis the previous evening. Despite doctors efforts to save
him he never regained consciousness.

Born on the 8th July 1949, and only 52 years old when he
died    Prof. Takaaki Matsuda received his degree in Ge-
ology from Kyoto University in 1983, and began a career
as an assistant professor at the Himeji Institute of Tech-
nology. He was soon promoted to an associate professor
and then professor. In April 2001 Prof. Takaaki Matsuda
moved to Kumamoto University where he was expected
to lead the University as a professor through the difficult
and revolutionary changes now taking place across the
Japanese education and research system.

Prof. Takaaki Matsuda's research involved comprehen-
sive geochronological studies of Japanese Tertiary ig-
neous rocks and he contributed to understanding the
geological evolution of the Japanese Islands.  He played
a major role on a project to reconstruct the opening of the
Japan Sea joining a research group whose members
were more famous for their wild but hearty behaviour and
drinking, rather than their brilliant research.  A tough
mountaineer he was always keen to collect samples from
difficult terrain, walking very fast along steep and rough
trails as if   they were flat pavement.  His research inter-
ests were not restricted to Japan and included; the rift
valley in Kenya, Sikhote Alin in the Russian Far East and
China, and as a member of JARE-42 (Japanese Antarctic
Research Expedition-42) he had just started research on
Antarctica.  For the FT community in Japan Prof. Takaaki
Matsuda had volunteered to be president of JFTRG for 2
terms, making great efforts to promote geochronology in
Japan.  He always enjoyed contributing to the interna-
tional FT conferences as far as his schedule permitted,
and was especially disappointed that he could not join the
last conference in Lorne because the Japanese academic
calendar forbade professors to leave the university, even
for a short term.

The JFTRG sincerely acknowledge Prof. Takaaki Matsu-
da's achievements, and wish him an everlasting and
peaceful sleep.  To mourn his death, the Department of
Earth Sciences, Kumamoto University, constructed a web
site although they are sorry that it is written in Japanese.
It would be nice if you find time to visit this site and write a
message when you have something in mind
 http://www.sci.kumamoto-u.ac.jp/cgibin/TMbbs.cgi).
A Photo Gallery is also available
http://www.sci.kumamoto-
u.ac.jp/earthsci/tmatsuda/MatsudaPhoto.html.

Japanese Fission Track Research Group
President, Teruyuki Honda (until March, 2002) and Hisa-
toshi Ito (from April, 2002)

AN ELECTRONIC DATABASE FOR EUROPEAN
FT DATA.

Jocelyn Barbarand

Since the 1970's when Wagner and co-workers
made the first FT analyses on samples from the
Alps, there has been a huge increase in the number
of fission track studies across Europe with much of
the data remaining unpublished or buried in student
theses. At the European FT network (EFTAN)
meeting in Lautenbach last November, it was de-
cided to establish a database of results from these
different European studies to facilitate further stud-
ies and as an impetus for co-operative research.
The data may also be used to compile large-scale
summary maps that show sample locations and
ages as well as denudation and thermal histories.
The database will provide an important resource to
support collaborative research proposals between
scientists and as well as an aid to future research
projects. It will eventually be web-based and acces-
sible to all participants. First, though we need the
data.

Participation is open to any scientist that has FT
data from Europe. As a first step, we need to com-
pile the data from published and unpublished sour-
ces and so we need people to submit their data. For
this we require the following basic information:

Lab Name
Contact
Area of study (geographical area, geological unit,
country)
Mineral used
Number of samples
Method used, i.e. EDM or POP
Length Data Y/N
If data are published - References

The aim is to compile this preliminary information as
a summary map that shows which parts of Europe
have FT data. The map will be presented at the
Cadiz FT meeting in June 2002, where we will dis-
cuss in more detail how we want to proceed with the
database in terms of content and format.

For this first stage, only data received by the 1st

April 2002 will be incorporated into the first maps.
So please spend a few moments to compile your list
and send it to me, Jocelyn Barbarand, (bar-
baran@geol.u-psud.fr). If you want more informa-
tion or have any questions please do not hesitate to
contact me.
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Books/Special Issues

The special volume arising from the Lorne 2000 conference, edited by Barry Kohn and Paul Green is expected
to appear around March. The Tectonophysics Special Issue is entitled; Low temperature Thermochronology:
From Tectonics To Landscape Evolution, and will contain the following papers;

              [Barry Kohn]

No. Author(s) Title

B.P. Kohn and P.F. Green Preface
1 A.J.W. Gleadow, B.P. Kohn, R.W.

Brown, P.B. O'Sullivan  and A. Raza
Fission track thermotectonic  imaging of the Australian continent

2 D.A. Foster and A. Raza Low-temperature thermochronological record of exhumation of the Bitterroot meta-
morphic core complex, northern Cordilleran orogen

3 E. Hejl, H. Riedl and H. Weingartner Post-plutonic unroofing and morphogenesis of the Attic-Cycladic complex (Aegea,
Greece)

4 F. Lisker Review of fission track studies in northern Victoria Land: Passive margin evolution
versus uplift of the Transantarctic Mountains

5 M.J. Raab, R.W. Brown, K. Galla-
gher, A. Carter and K. Weber

Late Cretaceous reactivation of deep crustal shear zones in northern Namibia: con-
straints from apatite fission track analysis

6 K. Hansen and C.K. Brooks The evolution of the East to Southeast Greenland margin as revealed from fission
track studies

7 J. Juez-Larré and P.A.M. Andriessen Post Late Paleozoic tectonism in the southern Catalan Coastal Ranges (NE Spain),
assessed by apatite fission track analysis

8 P. F. Green Early Tertiary paleo-thermal effects in northern England: reconciling results from
apatite fission track analysis with geological evidence

9 J. De Grave and P. Van den haute Apatite fission-track thermochronology of the Altai Mountains, Lake Teletskoye re-
gion, South Siberia : preliminary results

10 C. H. de Bruijne and P. A. M. An-
driessen

Far-field Effects of Alpine Plate Tectonism in the Iberian Microplate Recorded by
Fault Related Denudation in the Spanish Central System

11 G. E. Batt and M. T. Brandon Lateral thinking: 2D - Interpretation of thermochronology in convergent orogenic set-
tings

12 J.I. Garver and P.J.J.  Kamp Exhumation of the zircon colour annealing zone in orogenic belts: A case study of
detrital zircon from the Southern Alps, New Zealand

13 K.G. Osadetz, B. P. Kohn, S. Fein-
stein and P.B. O'Sullivan

Williston basin thermal history from apatite fission track thermochronology - implica-
tions for petroleum systems and geodynamic history

14 P.R. Tingate and I.R. Duddy The thermal history of the eastern Officer Basin (South Australia): evidence from
apatite fission track analysis and organic maturity data

15 M. A. House, B. P. Kohn, K. A. Far-
ley and A. Raza

Evaluating thermal history models for the Otway Basin, southeastern Australia, using
(U-Th)/He and fission-track data from borehole apatites

16 P. W. Reiners, K. A. Farley and H.J.
Hickes

He diffusion and (U-Th)/He thermochronometry of zircon: Initial results from Fish
Canyon Tuff and Gold Butte, Nevada

17 M. R. Brix, B. Stöckhert, E. Seidel, T.
Theye and S. N. Thomson

Thermobarometric data from a fossil zircon partial annealing zone in high pressure -
low temperature rocks of eastern and central Crete, Greece

18 R.A. Spikings, D.A. Foster, B.P.
Kohn and G.S. Lister

Post orogenic (<1500 Ma) thermal  history of the Palao-Mesoproterozoic Mt. Isa
province, NE Australia
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EFT AN NET WOR K

A  bri ef  rep ort o n the  N ovemb er m eeti ng  at Lautenbach in the Black Forest, Germany.

A  shor t mee ti ng of  the E F TA N  netw or k w as he ld  at
Lautenbach in the Black Forest, Germany between
22. 11. 2001 – 23. 11. 2001 chaired by Günther
Wagner. The meeting was well attended and most
European labs (and Mexico) were represented by
the twenty seven participants. The aim of this brief
meeting was to facilitate communication between
the different European groups, agree on the venue
for the next International Fission Track Conference
in 2004, to explore funding opportunities for col-
laborative research, and discuss more technical as-
pects of FT methodology.

The meeting began formally at 8.00 pm on Thurs-
day evening with Günther  welcoming everybody
and outlining the  history of the network and the
program for the next day. Each of the participants
then introduced themselves in their own language
before briefly outlining their FT research interests.
Towards the end of the evening, as the beer and
schnapps did their work our discussions discovered
more tangents than Pythagoras:  István told a story
about washing machine motors, toothpaste and
women's socks (I think it was all to do with polishing
apatite grain mounts), whilst the three wise old men
reminisced about the early days of FT dating (Gün-
ther was the first person  to start FT studies in Eu-
rope, in April 1964).  Time for bed...

The next day began with Maurice Pagel outlining
some of the possibilities for EU-funded projects that
combine FT data from across NW Europe. He also
introduced us to a CNRS-funded project that started
in 2001.  This project has funding for 2002, includ-
ing some provision for co-workers outside of
France.  More information about these projects will
be presented later on this year including  at the next
European FT-meeting in Cadiz. As a first step par-
ticipants decided it would be useful to establish a
European FT database of samples analysed by EF-
TAN members. It was also noted that other non-
European labs may have data from Europe and
they would be be encouraged to participate. Jocelyn
Barbarand and Maurice Pagel were willing to set-up
the database and more details about this can be
found on page 4.

A variety of technical issues were  briefly discussed
including a need for track length standards (Tony
Hurford), methodological problems associated with
use of appropriate age standards, track length
measurement, etching and absolute calibration
(Raymond Jonckheere), the meaning of dispersion
in the Chi-test (Balazs Székely), and shortage of
suitable reactors (István Dunkl).

A  sugg esti on w a s put fo rw ard  that  i t w oul d b e use ful 
i f ea ch of t he E uro pean  l abs dr aft a  bri ef  Labo rato ry
pr ofi l e con sist in g of Group  nam e and  add ress,
cont acts, na mes o f Gro up me mbe rs, sou rces of 
supp ort (uni ver si ty, state  rese arch fundi n g, i ndu stry
etc.)  and  ongo i ng r esear ch pr oj ects. S o fa r on ly a
few  l ab ora tori es h ave se nt the i r pr ofi l es an d for  the
mo ment these are g i ven at  the e nd o f On T rack. I n
the  futur e i f en ough  l abor ator i es par ti ci pate it  may
be wo rthw h il e  compi l i ng  thi s l i st as a  sepa rate 
dow n l oadab l e pdf  fi l e fro m the  Ed i tors O n Tr ack
w eb a ddr ess.

S ome di scussi on w a s hel d a bout  the E ur opea n l o-
cati on  of th e ne xt Inter nati o nal  FT  con feren ce to be
hel d  i n 200 4. It wa s agr eed t o accep t P aul  A ndri e s-
sens offer  to ho l d i t i n A mste rda m at a  date  yet to 
be arra nged . Th e me eti ng co ncl ude d aro und 5 p.m .
on Fri da y.

Günther Wagner and Ulrich Glasmacher are
thanked for their warm hospitality and encourage-
ment during discussion.

[A ndy C a rter ]
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FISSION-TRACK ANALYSIS: THEORY AND APPLICATIONS

El Puerto de Santa María

Cádiz, Spain

 June 4-7, 2002

Organization of the Cadiz meeting is now well underway.  As most of you know, abstract sub-
mission was extended until February 1st, but the registration deadline remains February 15th. Please,
do not forget to send me a copy of the bank draft when you make your payment. You can either fax it
to: int-34-956-06040, send it by post or via email to;  ftcadiz2002@uca.es

Two invited speakers have agreed to give keynote talks: Tony Hurford from UCL has agreed to
talk about sources of variation in age and track length measurement, and Ulrich Glasmacher from MPI
will talk about the Alpha Recoil Track Technique.

Diane Seward will give a “talk on the bus” during the field trip to the Ronda Massif in which she
will present some fission track data on this massif.

A short meeting of the EFTAN  (European Fission Track Network) will also be held in Cadiz,
and Jocelyn Barbarand will update us on the progress of a European fission track sample/project da-
tabase.

Once all of the abstracts have been received, I will prepare a second circular detailing the
conference program including sessions and roundtable discussions.

It is intended that there will be a special issue of Tectonophysics from papers presented at the
meeting but this is contingent upon there being an adequate number of suitable papers.   At the mo-
ment six people have told me of their intention to submit a paper.  If you want to make a contribution to
this special issue then please contact me (Luis Barbero email: ftcadiz2002.uca.es) with a preliminary
title and list of authors which I can forward on to the Editor-in-Chief.

Please remember that you are responsible for organizing your own accommodation. A limited num-
ber of rooms have been pre-booked in the Hotel Monasterio (meeting venue), and in the Hotel Los
Cántaros and Hotel Santa María, both in the city center. When making your reservation indicate that
you are attending the Fission Track meeting. I strongly recommend that you visit http://interhotel.com
where you can book your rooms online. Please, note that El Puerto de Santa María is a busy tourist
area and if you do not book your rooms in advance it can be very difficult to find somewhere.
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Reactor Watch

In On Track issue 21, Ed Sobel presented a
tabulation of reactor facts which has proven to be of
immense use to trackers. The continuing economic
and political pressures on research reactor facilities
concern us all and no doubt you have had the odd
sleepless night wondering which site may  close
next. In Europe the demise of RISØ has left many
exposed to the problems and beaurocracy
associated with international transport of radioactive
materials. As far as I can gather, most trackers
seem to be using either HIFAR at Lucas Heights or,
TRIGA at Oregon. Although there is no evidence
that either facility is going to close (although last
years election in Australia could have seen Hifar
closed if an alternative government were voted in) it
would seem prudent to have a list of suitable
backup reactors. Therefore in each future issue of
On Track we will inlcude updated versions of Ed
Sobels reactor fact sheet and include any news
relating to facility staff, upgrades, downtimes etc.

If you hear of any new developments concerning
reactors or are aware of reactors that may be
suitable please contact the Editor of On Track to
ensure the latest developments can be reported
back to the Fission Track community.

It is worth reminding ourselves (based on Ed Sobels
comments)  what constitutes a suitable reactor
facility for Fission Track analysis:

W hat  is a  well- th er mali sed  rea cto r?   In o rde r to
avoi d  epi the rmal  23 5U  or  fast 23 8U  and  23 2Th  fi ssi on,
w hi ch w i l l  bi as an F T ag e, sam pl es mu st be ex-
pose d pr i mari l y to  a fl ux of the rmal  n eutr ons. T he
actu al  the rmal i sa ti on requi r ed d epen ds on  the T h/U -
ra ti o i n th e samp l e. A ccord in g to Wa gner  and  Va n
der  H aute  (19 92),  the th erm al /epi th erm al  fl ux r ati o
shou l d be >50 and p refe rabl y > 100.  For  abso lu te
dat i ng, it  shoul d  be > 200.  The  ther mal /fa st fl ux ra ti o
shou l d be >7.5  and prefe rab ly >80. A th er-
ma l/ epi th erm al  val ue of 10 0 cor respo nds to  a cad-
mi um  rat io  of 6 .4 for  Au  and  of 50  for Co .

C an  I wor k wi th a  fac ility  tha t h as a g ra die nt? 
Gra di ents can be  pro bl ema ti c. St anda rd gl a ss do-
si met ers l oca ted a t the top a nd bo ttom (and  some-
ti me s i n the  mi ddl e)  of a  samp le  stack i s d esi rabl e 
to m oni to r and  corr ect fo r any axi al  gr adi ent . Thi s
assum es a li n ear g rad ie nt, w hi ch  may n ot be  the
case.  So me r eactor s have  show n evi dence  for la t-
er al  gra di ents. We  shoul d  al w ays en deavo ur to 
coun t our  dosi m eter  mi cas as traver ses acr oss the 
w hol e  area  to d etect a ny l ater al  var ia ti on a ssoci ated 

w i th a la tera l  fl ux gr adi ent .  If w e do fi nd  one we  are 
i n tr oubl e  as cor recti on  i s much  mor e pr obl ema ti c.
One  sol uti on  i s to ask the r eactor  peo pl e to ei ther 
ro tate t he tub e con ti nual l y or  by 18 0 de gree  hal fw ay
thr ough  the i r rad ia ti on ti m e. A gai n t hi s assum es
stab le  and  fl ux con di ti ons.

 If I change reactor does this influence my zeta?
Th e qu esti on o f how  a n i rra di ati on  i nfl uen ces zeta 
has been  addr essed  by H urf ord ( 199 8). C om par in g
a r obust  datab ase o f zeta  val ues d eter mi ned  by a
si ngl e  anal yst f rom 4 w el l -the rmal i se d i rra di ati on  fa-
ci l i ti es, the  val ues we re se en to  vary b y ± 2% . U n-
for tuna tel y, of t hese 4  rea ctors, onl y Lu cas H ei ghts
i s sti l l  avai l ab l e. H ow eve r, pr ovi di ng it  i s a w el l -
the rmal i se d, i t sho ul d be  possi bl e to cha nge r eacto r
w i thou t bei ng  gre atl y con cerne d abo ut the  effe ct on
your  zeta  val ue. Ne verth el ess i t w ou l d be w i se to
gat her a new  se t of zeta s for compa ri son. N o te tha t
beca use th e S R M gl asse s have  an u nusual  i so topi c
ra ti o, the y are  mor e sensi ti ve to  the degr ee of  the r-
ma li sa ti on th an th e C orn i ng g l asses.

H OT NE W S 

Prior to the Australian election there was some con-
cern that a change of government may herald clo-
sure of the ageing reactor facility at Lucas Heights.
Re-election of the Howard government seems to
have removed this concern and plans for building a
new facility to replace the Hifar reactor are now un-
derway. Phillip Morgan has moved to a reactor op-
erators position at Lucas Heights and so will no
longer be responsible for handling FT samples.

Ed Sobel and Kirsten Graefe are currently
investigating a research reactor in Berlin. They have
conducted a series of experiments to determine the
level of axial and lateral gradients. Preliminary
results were not encouraging due to significant
gradients. However,  the gradients may be due to
failure of the sample holder rotation mechanism.
Further experiments are underway to resolve this.

István Dunkl is exploring the suitability of a reactor
in Hungary. Although well thermalised it appears
that the main problem is that it is overpowered for
our needs such that  sample exposure time too
short. Istvan is having negotiations too see if it will
be possibel to run the reactor for specific days at a
lower fluence.
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REACTOR LUCAS HEIGHTS OREGON THETIS

INFORMATION HIFAR TRIGA Mark-II

X7 position thermal column positions

CHARACTERISTICS [inner face] 6,7,8,15,16

Thermal fluence: 3 - 5.7 x 1012 1.0 x 1011 1.0 - 3.0 x 1011

Epithermal fluence: 5.0 x 1008 [c] 0.6 - 4.3 x 1009

Fast fluence: 5.0 x 1008 0.8 - 5.0 x 1009

Thermal /fast: 145 [b] 60 - 120

Thermal/epithermal: 200 70 - 160

Cd ratio for Au: ~125, ~98 14

Cd ratio for Co:

Radial gradient: 3%/cm 6% / cm

Axial gradient: ~ 5 %/cm 1% / cm

Foreigners ? Yes Yes Yes

Price [nationals] A$350 /can [?] $ 200 (zr) 175 Euro /7h

Price [foreigners] A$350 /can $ 400 (ap) 175 Euro /7h

plus shipping plus shipping incl. ship. [g]

Packing: Ti cans [a] polyethylene

[supplied]

Can size [mm] : 20 x 50 23 x  90 19 x 70

[diam. x length]
(total glass in each can must

not excede 15 grams) price for 2 cans

Website w w w .ai nse.edu.au/

E-mail Contact: D avi d.hur w ood@ ansto.gov.au

REACTOR VIENNA PAVIA PAVIA KYOTO

INFORMATION TRIGA Mark-II TRIGA Mark-II TRIGA Mark-II KUR

Lazy Susan Thermal Column

CHARACTERISTICS Rot. spec. rack

Thermal fluence: 1.0 x 1013 1.0 x 1012 3.8 x 1009 4.0 x 1011

Epithermal fluence: [d] 6.0 x 1008

Fast fluence: 9.0 1011 8.0 x 1007

Thermal /fast: 1.1 5000

Thermal/epithermal: 700

Cd ratio for Au: 6.5 31  ~200 [f]

Cd ratio for Co: 48

Radial gradient:

Axial gradient:

Foreigners ? Yes Yes Yes [e] No

Price [nationals] Free On demand

Price [foreigners] Variable, On demand No commercial

± $80 /can use

Packing: plast. up to 80 h plastic, Al can, plastic, Al can, plastic

oth.: Al+quartz glass, etc. glass, etc. capsule

Can size [mm] : 35 x 100 22.5 x 50 22.5 x 50

[diam. x length]

Website

E-mail Contact:

TABLE 1: comparison of reactor parameters. Notes: [a] Mass of sodium containing glass must not exceed 15 g per can;
total mass of can + contents must not exceed 55 g. Some users report problems with broken samples; [b] Extrapolated
from 6" from face using 10%/cm gradient; [c] Measured 6" from face; [d] Epithermal neutron flux is high; induced Th-
fission can be a problem; [e] thermal column is presently unavailable for FT-irradiations; [f] Cd-ratio is pers. com.
[1988] Prof. M. Koyama to T. Tagami; [g] except by specialised transport.
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Standards
Standards are always out of date.  That is what makes

them standards
 (from Forty Years On by Alan Bennet)

No I am not referring to moral principles but rather
the availability of uranium glass and age standard
material. With new labs continuing to appear I
thought it a subject worth reviewing. What is the
current the position on age standards and
dosimeter glasses and where can I get them?

GLASSES
Historically laboratories adopted the NIST (NBS)
uranium glasses as dosimeters with most users
favouring the SRM 610-617 range. Of  these SRM
612 was widely used as it contained  37 ppm U.  In
the late 1970's Jan Schreurs  at Corning
manufactured alternative uranium glasses starting
with U1-U7 followed by CN1, CN2 and CN5. The
reason for an alterntive to SRM glasses stemmed
from the realisation that 60 odd trace elements in
the SRM glasses could cause problems. For
example the boron and rare earth content was
sufficient to attenuate the neutron flux by up to 1%.
The thorium content and depleted 235U could
cause problems if using a poorly thermalised
facility. In addition it was unclear if the uranium
distribution was suitably homogenous. These and
other aspects are reviewed by Hurford (1998) and
De Corte et al., (1998). Importantly comparison
between CN and SRM glasses revealed the CN
glasses to be consistently better monitors. Thus
from the mid 1980's onwards most labs converted
to the CN glasses. Initially these were distributed
by Jan Schreurs at Corning, but later he retired
and kindly arranged for the remaining supply to be
passed on to the FT community via London who
distributed to labs in the northern hemisphere and
Melbourne who looked after the southern
hemisphere. Since most labs use apatite and are
located in the northern hemisphere the London
supply of CN5 glass has now run out. Melbourne
has some CN5 left and for the time being will
distribute it to anyone who requests it.

Bearing in mind that the CN glass supply is rapidly
diminishing and will not be replaced it is worth
considering the new glasses being distributed by
the International Institute for Reference Materials
(IRMM). These glasses are described in De Corte
et al., (1998) and are designed as Nuclear
Reference Material. The first batch of 15 ppm U
IRMM-540 glass is already sold out but two new
sets have been prepared at 15 and 55 ppm U, and
data on these new glasses are reported in
Radiation Measurements (2001, vol. 34, p.419-
422). These glasses will eventually replace the CN
series.

To summarise;
CN1 (39.8 ppm U) and CN2 (36.5 ppm U) glass
used for zircon can be obtained from either
London or Melbourne
CN5 glass (12.2 ppm U) used for apatite can be
obtained only from Melbourne.
IRMM-540 glass (15 and 55 ppm)  from Belgium.

Contacts:
Tony Hurford t.hurford@ucl.ac.uk or, Andy Carter
a.carter@ucl.ac.uk
Barry Kohn b.kohn@unimelb.edu.au

IRMM-540 glasses can be obtained from Dr.
Christopher Ingelbrecht;
 chris.ingelbrecht@irmm.jrc.be
There are also IRMM web pages that  provide a
catalogues of the reference materials and their
specifications. http://www.irmm.jrc.be
[Thanks go to Peter Van den haute for this
information].

AGE STANDARDS
In 1989 Tony Hurford listed on behalf of the IUGS
Subcommission on Geochronology the age
standards  considered most suitable to use in
system calibration. These were;

Apatite: Fish Canyon Tuff
Durango

Zircon: Fish Canyon Tuff
Buluk Member tuff
Tardree Rhyolite

Sphene: Mount Dromedary Banatite

Other standards were noted to exist but were not
included in the IUGS list because they were either
technically difficult to prepare and/or use, or, had
not been rigorously dated by other methods.

It was noted in 1988 that more age standards are
needed, and in the last On Track we were
introduced by Meinert Rahn to the latest
candidate. Meinert has circulated some of this
apatite and hopefully he will report back the results
in a future On Track.

FISH CANYON Currently most of the larger fission
track groups have their own supply of Fish Canyon
Tuff (reference age 27.8±0.2 Ma) and most will
pobably have some spare to share. I remember
collecting some myself together with Manfred Brix
from the Bochum group. It was after the fission
track conference in Philadelphia in 1992, and we
arranged to meet Chuck Naeser back in his
Denver lab to be given the precise location details.
He must have had a busy post conference week
because when we got to the location other labs
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had clearly been there - we found a niced freshly
hammered outcrop that was startling to resemble a
small cave because so much had recently been
removed.  Over the years Chuck must have spent
a lot of time on Fish Canyon, initially preparing and
circulating mineral separates, later recieving
visitors and providing location details. On behalf of
everyone, thanks Chuck.

Recently there have been several papers revising
the age of the Fish Canyon Tuff based on new U-
Pb ages. The most notable by Schmitz and
Bowring (2001) provide good evidence for
increasing the age to 28.48±0.03 Ma from the
argon based ages which range from 27.5 to 28.05
Ma. Evidence was provided to show that the
difference between the U-Pb and argon based
ages was not due to significant magma residence
time but instead due to the decay constant and
ages standards used in argon. All of this sounds
bad news. However these small corrections have
little impact on zeta when our comparatively large
analytical errors are taken into consideration.

DURANGO. This is perhaps the most widely used
apatite standard with a reference age of 31.4±3
Ma (e.g. Green, 1985). It is widely available as
most mineral dealers have it in their stock. Most
specimens are found as gem quality, centimetre
long, green euhedral crystals. It comes from the
Cerro de Mercado (iron mountain) mining area in
Durango, Mexico. Fission track labs either
purchase their samples from mineral dealers or in
some cases (no names) rob their department
mineral collection. A word of caution if using
mineral dealers. In On Track 2 issue 5, 1992
Richard Weiland reported that a dealer in the
states had mistakenly labelled another apatite
(probably from Bancroft Ontario) as durango. This
apatite although similar in many respect to
Durango was slightly deeper green in colour. Only
after chemical analysis did this become apparent. I
have not heard of this happening anywhere else
but it could happen again so beware.

BULUK MEMBER TUFF This zircon age standard,
reference age 16.2±0.6 Ma was described by
Hurford and Watkins (1985). The only supply is
held in London and is freely available on request.
The zircons are reasonably large, zoning  free and
have a fairly long > 24-36 hr etch time.

TARDREE RHYOLITE This zircon collected from
the Tertiary igneous province of northern Ireland.
The reference age is 58.7±1.1 Ma based on K-Ar
and 40Ar/39Ar dating. The zircons are highly zoned
but in general large countable areas are found in
most grains. Although far from perfect this sample
is similar in quality to many real samples. Currently
no mineral separate is available. London has
some rock but as yet it has not been processed.

BISHOP TUFF zircon has been used as an
interlab standard The reference age of 0.73±0.024
Ma (Hurford and Hammerschmidt 1985) indicates

a long etch time. Currently, I am not aware of
anyone using this sample routinely, nor of any
supply for widespread distribution. Any offers?
MOUNT DROMEDARY BANATITE has been used
as an interlab standard in Melbourne for many
years and mineral separates have also been
widely distributed to other labs. The sphene is a
great standard and the apatite is also good.  The
zircon which contains on average 300-250 ppm U
is also Ok but less widely used.

Contacts:
Fish Canyon - Supplies widely available from
most FT labs as a last resort contact London.
Mt Dormedary- Melbourne, contact Barry Kohn;
b.kohn@unimelb.edu.au
Buluk Tuff - London, contact Andy Carter or Tony
Hurford; a.carter@ucl.ac.uk or t.hurford@ucl.ac.uk

REFERENCES
Green, P.F., 1985, Comparison of zeta calibration
baselines for fission-track dating of apatite, zircon and
sphene. Chemical Geology, v58, p.1-22.

Hurford, A.J,  and Watkins, R.T. [1987] Fission track age
of the tuffs of the Buluk Member, Bakate Formation,
Northern Kenya: A suitable fission track age standard.
Chemical Geology, 66, p. 209-216.

Hurford, A.J. and Hammerschmidt, K., [1985] 40Ar/39Ar
and K/Ar dating of the Bishop  and Fish canyon Tuffs:
calibration ages for fission track dating standards.
Chemical Geology, 58, p.23-32.

Schmitz, M.D., and Bowring, S.A., [2001]. U-Pb zircon
and titanite systematics of the Fish Canyon Tuff: an
assessment of high-precision U-Pb geochronology and
its application to young volcanic rocks. Geochimica et
Cosmochimica Acta, 65, p. 2571-258

Confined tracks in apatite etched
using 5N HNO3. 
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FT STAge Systems

Automated microscope stage systems
greatly increase operator productivity by
automating tedious aspects of microscope
work.  Since their introduction, our systems
have been adopted by far more fission track
laboratories than any other system.

Outstanding Hardware:
Our stage systems are based on a highly-reliable, high-precision Kinetek™ computer-automated microscope scanning stage.  Several
hundred Kinetek stages are currently in operation, mainly in the demanding microelectronics and biotechnology  industries.  Compatible
with almost any brand of microscope.  Use of this popular, general purpose stage significantly reduces the system cost.  System also in-
cludes a high-quality Calcomp™ 12x12" digitizing tablet.  Assembly to full operational status generally requires only a few days.

Outstanding Software:
Software is a complete, highly sophisticated Apple Macintosh program developed with careful attention to all aspects of microscope
work.  Fully integrates track counting, track length measurement, slide scanning, and file management functions.  Moves precisely
from grain to mica print in 3 seconds.  Very user friendly.

Innovative, Highly-Intuitive Stage Control System:
Stage is driven primarily with the digitizing tablet cursor rather than a joystick.  For example, to center a grain or track, just superim-
pose the cursor on it, push a button, and the stage automatically centers it.  This avoids tedious manual centering via the joystick.
Most software commands are driven from the cursor buttons, which are easily distinguished by feel, so there is no need to look away
from the eyepieces to the computer screen or keyboard.

Fission Track Laboratories Using the System

 (year installed; *adapted to a non-Kinetek stage)
• Stanford University, Stanford, California (1991)

•University of California, Santa Barbara, California (1992)
•ARCO Exploration and Production Technology, Plano, Texas (1992).
  Moved to University of Minnesota, Minneapolis, Minnesota, in 1999.
•Universität Bremen, Bremen, Germany (1993)
•E.T.H., Zürich, Switzerland (1993*)

•Kent State University, Kent, Ohio (1993)
•University of Wyoming, Laramie, Wyoming (1993)
•University of Arizona, Tucson, Arizona (1993).
  Moved to Syracuse University, Syracuse, New York, in 2000.

•Max-Planck-Institut, Heidelberg, Germany (1993*)
•Union College, Schenectady, New York (1994)
•Monash University, Melbourne, Australia (1994*).
  Moved to University of Melbourne in 1999.
•La Trobe University, Melbourne, Australia (two systems, 1994*).

Moved to University of Melbourne in 1999.
•University of Pennsylvania, Philadelphia, Pennsylvania (1995)
•Universität Tübingen, Tübingen, Germany (1995)
•Universidad Central de Venezuela, Caracas, Venezuela (1995)

•Brigham Young University, Provo, Utah (1995)
•Central Research Institute of the Electric Power, Chiba, Japan (1995)
•Universität Salzburg, Salzburg, Austria (1996)
•University of Southern California, Los Angeles, California (1996)
•E.T.H., Zürich, Switzerland (second system, 1996*)

•Geologisk Centralinstitut, Copenhagen, Denmark (1996*)

•University of Waikato, Hamilton, New Zealand (1996*)
•Università di Bologna, Bologna, Italy (1997)
•Centro di Studio di Geologia dell'Appenno e delle Catene Perimediterra-

nee, Florence, Italy (1997)
•University of Wyoming, Laramie, Wyoming (second system, 1997)

•Universität Potsdam, Potsdam, Germany (1997)
•Seoul National University, Seoul, Korea (1998)
•E.T.H., Zürich, Switzerland (third system, 1998)
•Universität Basel, Basel, Switzerland (1998)

•University of Florida, Gainesville, Florida (1998)
•Universite Paris-XI, Paris, France (1998)
•Universität Graz, Graz, Austria (1998)
•Göteborgs Universitet, Göteborg, Sweden (1999)
•Universidad de Cádiz, Cádiz, Spain (1999)

•Universite Montpellier II, Montpellier, France (1999)
•Kurukshetra University, Kurukshetra, India (1999)
•Universität Tübingen, Tübingen, Germany, (second system, 1999)
•California State University, Fullerton, California (2000)

•Geoforschungszentrum, Potsdam, Germany (2000)
•Polish Academy of Sciences, Krakow, Poland (2000)
•University of Glasgow, Glasgow, Scotland (two systems, 2001)
•Yale University, New Haven, Connecticut (2001)
•Université Joseph Fourier, Grenoble, France (2001)

Further Information:

An early version of the system is described in a paper in Nuclear Tracks and Radiation Measurements, vol. 21, p. 575-
580, Oct. 1993 (1992 Philadelphia Fission Track Workshop volume).  For detailed information please contact:  Dr.
Trevor Dumitru, 4100 Campana Drive, Palo Alto, California 94306, U.S.A., telephone (auto-switching voice and fax
line): 1-650-725-6155.
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Profiling sans jam-jar1

Fiction(?) by Kit Johnson

Earth Sciences and Engineering
Imperial College of Science, Technology and Medicine

Exhibition Road, London, SW7 2BT, UK

The phone rang and I picked it up.
“Hello John,” a voice said “I’ve got you a new

motor2”. It was my car dealer.
“Err, that’s nice” I replied “but I....”
“No listen” he said. “I know it’s early for your field
season and all that, but this little jam-jar is a beauty.
Up and down those mountain roads like a yo-yo.
And the hand brake works this time. Promise. You’ll
love it.”
 “Yes, but.....Harry3, I’m not planning on using a car
for field work this summer. Or any other year for
that matter. So I think I’ll give it a miss. Thanks for
phoning anyway”
I was about to replace the receiver, but Harry wasn’t
a man to be put off easily.
“Oi! John! No! Hold on a minute.” he bellowed. “Just
think about it for a moment. How the hell are you
going to get to those rock samples of yours, sitting
out there in the field waiting for you to drive up and
belt them with an hammer, eh? You tell me that.”
He had a point, I couldn’t deny that.
“I’m going to walk to them.” I said rather weakly.

____________________________
__________
1 Car (cockney rhyming slang)
2 Car
3 ‘Harry’ as in Palmer (or ‘Michael’ as in Caine etc. etc.)

“Walk!” There was a choking sound, and I wondered
for a moment if he was suffering a coronary.
“Don’t you ever use that word in my company again

young man4. I’m a car dealer not a shoe salesman”.
“Sorry Harry. Slow jogging perhaps.” I volunteered.
“Alright, alright. Tell me this then. Who’s going to
carry your samples out of the field then eh? Tell me
that.”
He had a very good point, I reflected.
There was certainly no denying that one.
“Err........I’d get somebody else to carry them out.” I
offered.
Silence.
“Nice thinking son.” he said.
He liked that, I could tell.
“Alright” he said. “I’m trying to get me head round
this one. You are going to do fieldwork. Not using a
car, but using your feet instead. Just tell me why.”
“Well Harry, its like this.” I began.
“We’ve known for a long time that apatite fission
track ages often vary systematically with sample
elevation. When samples are collected in mountain-
ous relief they yield older ages at higher elevations
and younger ages at correspondingly lower eleva-
tions. The same is true for samples from boreholes,
and for the same reasons. In general it seems rea-
sonable to suppose that at a given locality, samples
from deeper in the crust are never cooler than
shallower samples, whether they are located in a
borehole, or are now exposed up a valley side.
Cooler samples will begin to retain fission tracks
over geological timescales before hotter, deeper
ones, thus giving rise to the positive correlation
between age and elevation”.
“Is that so.” sniffed Harry.
“Yes” I ploughed on. “And quite a few people have
made use of this relationship to say something
about the timing of onset of accelerated denudation
and the rate at which it proceeds. They call samples
collected in this format ‘vertical profiles’.”
“That would be that Fitzy5 bloke, wouldn’t it? Harry
interjected, demonstrating a surprising knowledge of
the literature.
“And a few more too who I can’t be bothered to
mention.” I admitted.
“So what’s this got to do with walking then?” Harry
demanded.

“Hang-on old son6,” I replied. “I’m getting to that.
The thing is, if we’ve chosen our samples carefully,
in a vertical profile format, we can treat them as
coming from a coherent crustal section. Because
we orientate our samples in space, so-to-speak,
using structural or sedimentological criteria we can
potentially make use of this spatial information when
extracting the thermal history information contained
within the fission track data. Basically we argue that

____________________________
__________
4 someone old enough to be your father
5 Probably Paul Fitzgerald.
6 someone too old to be your son
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it’s reasonable to assume that all of the samples
experienced the same thermal history. But, and this
is the important bit, each will have been at a tem-
perature which is offset from its neighbours by a
relatively fixed but unknown amount. This amount
will be determined by the heat-flow and the distribu-
tion of rock thermal conductivities in the crustal col-
umn from which the samples were taken. Previously
we would have modelled the samples independently
and then, if appropriate, tried to fit a paleogeotherm
to the data. Now, the temperature offset is actually
one of the parameters that we try to estimate, along
with the time and temperature pairs that define the
collective thermal history.”
“Yeah? And? I’ve not heard nuffin about walking
yet.” Harry said in a sullen voice.
“Don’t be like that.” I said. “I’ll get round to the
walking thing in a moment. Have a look at this dia-
gram first.”
I rolled the diagram up and stuffed it down the
mouthpiece of the phone. I could hear Harry tearing
it as he pulled it out of his receiver.
“Bugger,” he said. “Oh no, its alright.”
A moment of silence ensued.
“What’s it all mean?” he finally said
 “Well,” I began. “It shows seven sedimentary sam-
ples that I collected in a vertical profile. They each
had their thermal history information extracted inde-
pendently of one another. Although there is a very
good fit between the predicted FT parameters and
those that were measured, there is a good deal of
disagreement between the model predictions for the
timing of cooling. This is indicated by the t-T point in
the coloured area.”
I heard “uuuurrrh” from the other end of the phone,
but wasn’t sure whether this indicated agreement,
or the possibility that Harry had nodded off.
“The coloured area itself indicates the uncertainty
associated with that t:T point, which is fairly large in
many case.” I continued. “And even that is often
truncated on the figures at adjacent t:T points. So
the uncertainty in individual timings is really quite
large, as well as variable. Now have a look at this
second diagram.”
I rolled this one up into a ball and popped it into the
mouthpiece. Harry fumbled it and I heard it fall to
the floor. When he’d retrieved it he flattened it out
and began studying it. A curious smell wafted from

the phones' mouthpiece. Harry was thinking7
‘what’s this got to do with walking?’
“Just compare this with the last diagram Harry.” I
said, tying to move things along.
“In this one we’ve modelled the data from all seven
samples jointly and come up with a thermal history
that has a common form for all, but satisfies the ob-
servations for each of the samples. True, the fit
between the observed and predicted parameters is
not as good, but that’s a desirable feature of the

____________________________

7 What does Harry’s brain smell like? Think used bank
notes. Small denominations. Now breathe deeply.

procedure we would argue. It helps to minimise
over-interpretation of the data, particularly when we
are dealing with sediments that contain variable
provenance related information. It sort of improves
the signal to noise ratio, if you know what I mean.”

“Now have a look at the resolution that we’ve ob-
tained, particularly for the timing of cooling epi-
sodes. Those little crosses indicate the 95% confi-
dence intervals for each t:T point. Bit of an im-
provement eh?”
“Mmmm..uurrr”
“And of course” I continued, unsure whether Harry
was buying any of this, “we can also estimate paleo-
heat flow using the estimated temperature offset,
section thickness, and measured thermal conduc-
tivity data. No more assuming a thermal gradient for
estimating the thickness of eroded section.” I said,

allowing a note triumphalism to enter my voice. 8

There was a pause.

____________________________

8 All this is of course annealing model dependent, but
who worries about annealing models these days?

EG1

EG2

EG7

EG5

EG6
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EG3



-15 -

I knew I should have pressed on, but for some rea-
son I didn't take my opportunity. Before I could say
another thing, Harry seemed to have put two and
two together and concluded they did indeed make
four.
“What’s this ‘we’?” He demanded.
“Errr”, I hesitated.
“That Gaggsy9 put you up to this didn’t he?” he said

accusingly. “That man is a toilet10. He should be
locked up”
“Steady on Harry” I said. “He speaks very highly of
you”.
“Yeah, well” Harry replied. “He drives a Volvo. Rub-
bish foreign stuff. We like Fords in this neck-of-the-

woods11. Sierras, Mondeos, that sort of thing”.
I was going to point out that Ford’s were American
but thought better of it. He wouldn’t have believed
me anyway.
 “So? Was it Gaggsy?” he continued.
“No, no” I replied “Well...... eerrrrrr....... yes....... sort
of. He did the err... tricky bits”.
“Thought so.”

____________________________

9 Probably Kerry Gallagher.
10 a cockney expression used to convey feelings of admi-
ration and respect for other members of the human race (I
made this bit up).
11 locality

Harry sounded vindicated. “He doesn’t know con-
crete from calcrete12, but he thinks he can tell fis-
sion trackers not to buy my motors. And selling
them shoes no doubt. I’m not having it!”
“But it's not like that Harry.”
I was beginning to feel exasperated.
“It just makes more sense to collect samples from
valley or mountain sides in a structured fashion so
you can model the data jointly, rather than collect
them from wherever the roads take you and model
them individually. I know you find it upsetting Harry,
even offensive, but we do have to leave the motor
behind, pull on those boots, and get out into the
field.”
I realized that I’d started sweating. Maybe, I re-
flected, I wasn’t the best advocate for hill climbing
after all.
I could hear Harry re-organising his thoughts
“This new motor" he said "has a three litre engine.”
Harry was trying a different strategy.
“Oh?” I replied.
“And alloy wheels,”
Pause.
“And it’s red……..you like red don’t you?” he added.
I did like red.
 “And lots of widgets,”
“Mmm”
“And an enormous overhead dangle blaster cam-
shaft”
“Really?”
“….that’s chromed.”
It was just getting too much for me.
“Oh, go on then Harry. Sod the profiles, how much
is it

____________________________

12 Who does?
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THE ORIGINAL AND THE
BEST SOLUTION FOR FISSION TRACK DATING

17 YEARS - 20 COUNTRIES

On-screen images of fission tracks for simplified marking and counting !
(Mark counted tracks with your mouse to avoid double counting).

Stereo pair of grain and mica mounts for easy comparison !
(Or instantly toggle between grain and mica images for track comparison in single-mount view).

Give your brain a rest ! The latest version of Trackscan automatically flips and rotates the mica image as shown !

Contact us now :Email : autoscan@autoscan.com.au
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The new Autoscan Multi-Application Image Analysis System
Fe at uri ng  Aut o Sc o pe®  Ve rs io n 2 . 0  fo r Wi nd ow s

9 5 /9 8 /N T/2 0 0 0 

A PP LI C A TI ON S : 
The  A utoS cop e® s oftw a re , w hich r uns on our  new  mul ti-a pplic a tion sys te m, ha s a  w ide  va rie ty of a pplic a tions
inc luding de te ct ion, cha r ac te ris a tion a nd count ing of :
n  tra c ks  in solid s ta te  det ec tor s (e g. a lpha  pa rtic le s, r adon, f as t ne utrons , fis si on tra cks )
n  inha la ble  par tic le s (e g. a sbe st os, dus ts) 
n  biologic a l a nd bota nica l obje c ts  (e g. polle n, blood c ell s, s per m, biologic a l tis sue  c el ls) 
n  polluting a nd/or  cont amina ting e ntit ies  (e g. polluti on of w at er , milk a nd othe r flui ds)
n  c a libra tion of moi stur e c onte nt me a sur ing equi pment  by ther ma l neut ron a bsor ption me thod
n  ura nium mic roma pping a nd ultr a low - le vel ur ani um ana lys is 

In e nvir onmenta l pr ote cti on appli ca tions , A utoS cop e® is  abl e to a utoma tic a lly de te ct , cha ra c te ris e  and c ount the 
tra c ks  lef t by ra dioa c tive a lpha  pa rtic le s  in C R 39T M pla st ic. T his  is us e ful in pe rs onnel  ra dia tion ba dge
monitor ing a nd ra don dete c tion s tudie s. I n the  Ea rth Sc ie nc e s, a lpha  tra c k dete c tion in C R 39T M w hic h ha s be e n
in c onta ct  wi th Zir con, a nd fi ss ion tra c ks in vol ca nic  a nd othe r gla ss e s a re  tw o fur ther  a pplic ati ons.

ST A GE  HA RD WA R E  :
A utoS cop e® w orks  in c onjunc tion w ith our ne w  A S3000B  (f or upright  micr osc ope s)  or A S3000i (f or inve rte d

mic ros c opes ) s ta ges  a nd E L300 e le ctr onic s c ontrol ler , and i s a ble  to move  in sub- mic ron inc re me nts  ac ros s  up to
tw o s tanda r d 75 x 25 mm sli des , a nd foc us thr ough a di sta nc e of  3 mm in inc re me nts  of 0.1 mic rons . This 

pa c kage  inc orpor ate s  3-a xis m oveme nt ( inc luding foc us, buil t inte gra lly into the  s ta ge) , and is  s uita ble f or high
ma gnific a tion w ork invol ving fre que nt re foc us sing ope ra tions . The  pos itiona l a cc ur ac y is  ±  0.25 mic rons , wi th 2

mic ron pos ition re pe a tabi lity. Sta ge  move me nt contr ol is  via our  JS300 3-a xis  joyst ick w hic h a llow s 
s imulta ne ous X , Y  a nd foc us move me nt. O ur s ta ge s c a n be f itte d to mos t popula r optic a l la bora tory

mic ros c opes .

SOM E  FE A TU R E S OF  TH E A utoS cop e® SOF TWA R E  IN C L U D E : 
n  the  a bility to ma nua lly a lte r a nd se le c t a  numbe r of "f ilte r f ac tors ", inc luding obj ec t a re a , c irc ula rity,

pe rime te r, a nd thre s hold (r ange  of gr ey s c al es ).
n  the  progr am s tore s  .BM P ima ge  file s  (thumbna il im age s ) of a ll de te c ted obj ec ts .
n  da ta  output is  MS A c c es s  file s, f or dir ec t impor t into othe r a pplic a tion s oftw a re .
n  da ta  file s c a n be  stor e d on any dis k, in a ny dire c tory.

The  A utoS cop e® s oftw a re  w as  de vel oped in c los e  coope ra tion w it h the A us tra lia n R adi ati on La bora torie s  (now 
A R PA N SA ), a  Fe de ra l G over nme nt orga nisa tion w hos e  func tion it is  to monitor  and c ontr ol the  sa fe  use  of 
ionis ing a nd non-ionis ing ra dia tion.

For  f ur the r  infor mat ion, ple as e c ont ac t us  at :
AUT OS CAN S YS TE MS  P T Y. LT D. ( A.B.N. 73 006 275 136) 

P .O. Box 112, Or m ond, VI C 3204                           4/ 293 Bay S t r eet , Br i ght on, VI C 3186
T el .:  + 61 3 9596 8065                                                 Fa x : +  61 3 9596 8369

em ai l  :  aut os can@a ut oscan.c om.a u         Hom epage :  www.autoscan.com.au/~autoscan
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EUROPEAN LABORATORY PROFILES

BOCHUM

Ruhr-Universität Bochum Institut für Geologie,
Postfach  102148, 44721  BOCHUM, Germany

Phone: 00 49 234 322 3236,
FAX: 0049 234 321 4572

Contact: manfred.r.brix@ruhr-uni- bochum.de

GROUP MEMBERS
Dr. Manfred R. Brix (geologist)
Dr. Stuart N. Thomson (geologist, research fellow)
Alberto Adriasola-Muñoz (geologist, Ph.D. student)
Frank Hansen (technician)

SUPPORT

Two permanent positions from the Ruhr-University
(MRB, FH)
grants from DFG (German Science Foundation,
SNT) and
DAAD (German Academic Exchange Service, AAM)

RESEARCH PROJECTS

cooling and denudation histories:
 Eastern Alps (Austroalpine basement south of the
Tauern Window)

Western Alps (Ivrea Zone and Seconda Zona Dio-
rito Kinzigitica)

Crete (Phyllite-Quarzite Unit, Uppermost Unit)
Harz and Thuringian Forest (Hercynian basement

and sediments)
Caribbean (Cuba, Isla Margarita)
Southern Chile (Patagonian Andes, Chile Triple

Junction, Liquiñe-Ofqui Fault)
Cyclades Islands (Syros, Tinos)

Provenance studies:
 Harz foreland (Cretaceous sediments)
 Crete (Flysch units)
 Chile (Pre-Jurassic metamorphic basement of the
Patagonian Andes)
Natural zircon annealing:
 Vlotho Massif (N Germany; near an inferred
magmatic intrusion)
 Maas Valley (France, Belgium; around a meta-
morphic anomaly)
Zircon and sphene P/T annealing experiments

thermochronology of the Northwest German Basin

BOLOGNA FISSION-TRACK LA-
BORATORY

Dipartimento di Scienze della Terra e Geologico-
ambientali

Università degli Studi di Bologna
Via Zamboni 67

40127 – Bologna (Italy)
Phone: 00 39 051 2094579

Fax: 00 39 051 2094522
Contact: zattin@geomin.unibo.it

GROUP MEMBERS

Prof. Gian Gaspare Zuffa (Geologist)
Dr. Vincenzo Picotti (Geologist)
Dr. Massimiliano Zattin (Geologist, FT analyst)
Giuditta Fellin (FT analyst, Ph.D. student)

SUPPORT
Two permanent positions from the University of Bo-
logna (GGZ, VP)
Grants from MURST (Italian Ministry for University),
CNR (National Research Council) and ENI-AGIP oil
company

RESEARCH PROJECTS
Exhumation of Western Alps (Aosta valley)
The Veneto foreland as sedimentary record of the
Alpine exhumation: a combined fission-track and
petrographic study
Long-term and short-term exhumation of Northern
Apennines
Thermal evolution of Southern Apennines (integra-
tion of FT analysis with other temperature indica-
tors)
Brittle tectonics and exhumation of Northern Corsica
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LONDON FISSION TRACK RESEARCH
GROUP

Department of Geological Sciences, University Col-
lege London,

Gower Street, London WC1E 6BT.
Phone +44 20 7679 7704
Fax: +44 20 7813 2802

Web:
www.ucl.ac.uk/geolsci/research/fissiontrack/Indexpa

ge/index.html

GROUP MEMBERS

Tony Hurford (Reader, University College)
Andy Carter (Researcher, Birkbeck College)
Kerry Gallagher (Reader, Imperial College)
Kit Johnson (Researcher, Imperial College)
Noriko Hasebe (Lecturer Kanasawa University)
Rex Galbraith (Reader, University College)
Ruth Sidall (Lecturer, University College)

SUPPORT
National Environmental Research Council (NERC),
EU, TotalFinaElf, Eurotrack

PROJECTS
Methodology
Sources of variation in FT data
System calibration
Controls on annealing
Integration of FT analysis with (U-Th)/He dating
Thermal history reconstruction
Application
Provenance studies in N. Atlantic basins
Denudation history of N. Atlantic region
Metamorphic and exhumation history of NW Hi-
malaya
Provenance studies of Himalayan foreland basins

MUSEUM FÜR MINERALOGIE UND
GEOLOGIE

Staatliche Naturhistorische Sammlungen Dresden
Königsbrücker Landstraße 159, 01109 Dresden,

Germany
Phone: +49 351 892 6424
Fax: +49 351 892 6404

Web: www.snsd.de

GROUP MEMBERS

Christian Tonk
Jan-Michael Lange

SUPPORT
Deutsche Forschungsgemeinschaft

RESEARCH PROJECTS
Thermal history of the Saxonian basement (from
Fission-Track Data).
In co-operation with the Heidelberger Akademie der
Wissenschaften and
University of Leipzig.

ORSAY FISSION TRACK LABORATORY
Département des Sciences de la Terre, Université

Paris-Sud
UMR OrsayTerre, CNRS-Université

Bâtiment 504, 91405 Orsay cedex, France
Phone: (Pagel) +33.1.69.15.67.55
 (Barbarand)   +33.1.69.15.48.68

Fax : +33.1.69.15.48.82

GROUP MEMBERS

Maurice Pagel (Professor)
Jocelyn Barbarand (Post-doc)

SUPPORT
One permanent position from the Paris-Sud univer-
sity

RESEARCH PROJECTS

Methodology
Apatite fission track annealing
Role of the composition on the apatite fission-track
annealing : chlorine, rare earth elements, cell pa-
rameters
Use of cathodoluminescence to characterise the
composition of apatite crystals

Applications
Reconstruction of the South-East basin margin
thermal history : Ardèche, south-east Massif Central
(Cévennes), south Massif Central (Causses basin)
Deformation of the Western european plate (Massif
Central, Brittany)
U distribution cartography
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Tübi-Track Research Group

     
Sigwartstrasse 10, D-72076 Tübingen

Germany
Fax: +49-7071-50 59
Phone: +49-7071-29 74703 (István)
E-mail(s): firstname.lastname@uni-tuebingen.de

http://www.uni-tuebingen.de/geo/gpi/ag-
frisch/mitarbeiter/dunkl/seiten/ft-group.html

GROUP MEMBERS

Researcher-lecturer: István Dunkl
Post-docs: Cornelia Spiegel, Balázs Székely
PhD and master students: Martina Schwab, Petra
Angelmaier, Thomas Most, Volker Schuller, Renato
Pagliuca, Martin Danisik
Technicians: Dagmar Kost, Gerlinde Höckh, Dorot-
hea Müllbayer-Renner
Finished PhD (alumni) since the last EFTAN meet-
ing: Jürgen Elias, Kirsten Gräfe, Achim Brügel,
Britta Trautwein, John Reinecker, Franz Moser

SUPPORT
Deutsche Forschungsgemeinschaft

RESEARCH PROJECTS
- FT age-provenance analyses with combination of

advanced heavy mineralogy and (iso-
tope)geochemistry on detrital phases

- exhumation studies of blocks within the Alpine-
Carpathian-Pannonian-Dinaric area

- relief evolution with combination of DEM analyses
- software development - a new population-

decomposition software will be available soon
(PopShare)

- Provenance analysis of Alpine Flysch, Molasse
and recent river sediments

- Exhumation history and modeling of the central
part of the Eastern Alps (in connection with the
TRANSALP seismic project)

- Structural and thermal evolution of the northeast-
ern Pamirs (Kirgisia and Tadjikistan)

- Thermal history of the basement of the Pannonian
basin

- Apatite FT thermochronology of the Dolomites
- Exhumation history of the Bohemian massif

(Moravicum and Moldanubicum)
- Organic maturation and AFTA analysis of the

Paleogene sediments of the northern Panno-
nian basin

- Thermochronology, deformation and low grade
metamorphism of the Tethyan Himalaya
(Nepal)

- Thermochronology of the Pelagonian crystalline
basement (Macedonia & Greece)

- Provenance and thermal history of the Cretaceous
sediments in Apuseni Mts. (Romania)

- Apatite FT thermochronology and metamorphic
evolution of the crystalline basement wes-
ternmost western Carpathians (Slovakia)

Projects in preparation
- Thermochronology and relief evolution of the south
Peruvian Andes
- Relief evolution in Corsica
10. Exhumation of the Slavonian core mountains

and sediment provenance (Croatia
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Fission-Track Papers
T he fol l ow i ng i s a l i st of r ecent and soon- to- be publ i she d fi ssi on tr ack paper s that w er e subm i tted by the author s for  i ncl usi on i n
thi s i ssue of On T r ack. T he l i st i s extensi ve but far  fr om  com pl ete. It m ay how ever  ser ve  as a star ti ng poi nt for  com pi l i ng a ' com -
pl ete'  l i st of fi ssi on- tr ack paper s. W e w oul d al l  agr ee that such a l i st has pr acti cal  use  as a r efer ence to w hat i s happeni ng i n fi s-
si on- tr acks or  i n your  study ar ea. T hi s cannot be achi eved w i tho ut ever yone' s acti ve co- oper ati on. So, i f you have or  know  of a
paper  that you w oul d l i ke to see l i sted i n thi s secti on, p le ase send the com pl ete r efer ence or  a photocopy of the fi r st page to the
edi tor . W e ar e al so i nter ested i n non- fi ssi on- tr ack paper s that m ay b e of i nter est to the fi ssi on- tr ack com m uni ty.

1 99 9 
Bal estr i er i  M .L., Bi gazzi  G. and Ghezzo C . [1999]. T he

T r ansantar cti c M ountai ns: a natur al  l abor ator y for  apa-
ti te fi ssi on- tr ack anal ysi s. R esul ts fr om  Ital i an Antar cti c
expedi ti ons. R adi ati on. M easur em ents, Vol . 31, 623- 
626.

Batt G.E., Kohn B.P., Br aun J., M cD ougal l  I. and Ir el and T .
R . [1999]. N ew  i nsi ght i nto the dynam i c devel opm ent of
the Souther n Al ps, N ew  Z eal and, fr om  detai l ed ther m o-
chr onol ogi cal  i nvesti gati on of the M ataketake R ang e
pegm ati tes. In: Exhum ati on Pr ocesses: N or m al 
F aul ti ng, D ucti l e F l ow  and Er osi on ( U . R i ng, M .T .
Br andon, G.S. Li ster  and S.D . W i l l ett, eds.) . Geol ogi cal 
Soci ety, London, Speci al  Publ i cati ons, 154, 261- 282.

Bel l ot- Gur l et L., C al l i gar o T ., D or i ghel  O., D r an J.- C ., Pou-
peau G. and Sal om on J. [1999]. PIXE anal ysi s and  fi s-
si on tr ack dati ng of obsi di an fr om  South Am er i can pr e-
hi spani c cul tur es ( C ol om bi a, Ecuador ) , N ucl ear  Instr u-
m ents and M ethods i n Physi cs R esear ch Secti on B:
Beam  Inter acti ons w i th M ater i al s and Atom s, Vol um e
150, Issues 1- 4, 616- 621.

Ber net M ., Z atti n M ., Gar ver  J.I. and Br andon M .T . [1999].
Exhum ati on of the Eur opean Al ps r eveal ed thr oug h fi s-
si on- tr ack ages of detr i tal  zi r cons. M em or i e di  Sci enze
Geol ogi che ( i n Engl i sh) , 51.

Ber totti  G., Sew ar d D ., W i j br ans J., ter  Voor de M . and H ur -
for d A.J. [1999]. C r ustal  ther m al  r egi m e pr i or  to, dur i ng
and after  r i fti ng: A geochr onol ogi cal  and m odel i ng  study
of the M esozoi c South Al pi ne r i fted m ar gi n. T ectoni cs,
Vol um e 18, Issue 2, 185- 200.

Bi gazzi  G., Gal br ai th R .F . [1999]. Poi nt- counti ng techni que 
for  fi ssi on- tr ack dati ng of tephr a gl ass shar ds and i ts
r el ati ve standar d er r or , Quater nar y R esear ch, Vol um e
51, Issue 1, 67- 73.

Bogdanov N .A., Gar ver  J.I., C hekhovi ch V.D ., Pal echek T .
N ., Ledneva G.V., Sol ov' ev A.V., Koval enko D .V. [1999].
Str ati gr aphi c and T ectoni c Setti ng of the Ol i stostr om al 
F l ysch C om pl ex, W ester n Al euti an Basi n C oast, N or th-
er n Kam chatka Peni nsul a. Geotectoni cs, Vol . 5, 55- 66.

Busetti  M ., Spadi ni  G., Van der  W ater en F .M ., C l oeti ngh S.
and Z anol l a C . [1999]. Ki nem ati c m odel l i ng of the W est
Antar cti c R i ft System , R oss Sea, Antar cti ca, Gl obal  and
Pl anetar y C hange, Vol um e 23, Issues 1- 4, 79- 103.

C al m us T ., Poupeau G., Bour goi s J., M i chaud F ., M er ci er 
de Lépi nay B., Labr i n E. and Azdi m ousa A. [1999 ]. Late
M esozoi c and C enozoi c ther m otectoni c hi stor y of the
M exi can Paci fi c m ar gi n ( 18- 25° N ) : new  i nsi ght fr om 
apati te and fi ssi on- tr ack anal ysi s of coastal  and offshor e
pl utoni c r ocks. T ectonophysi cs, Vol  306,163- 182.

C ar l son W .D ., D onel i ck R .A. and Ketcham  R .A. [1999]. Var i -
abi l i ty of apati te fi ssi on- tr ack anneal i ng ki neti cs: I. Exper i -
m ental  r esul ts, Am er i can M i ner al ogi st, Vol um e 84, Issue 9,
1213- 1223.

C ar ter  A. [1999]. Pr esent status and futur e avenues o f sour ce
r egi on di scr i m i nati on and char acter i zati on usi ng fi ssi on
tr ack anal ysi s, Sedi m entar y Geol ogy, Vol um e 124, Issues
1- 4, 31- 45.

C ar ter  A. and M oss S.J. [1999]. C om bi ned detr i tal - zi r con
fi ssi on- tr ack and U - Pb dati ng: A new  appr oach to under -
standi ng hi nter l and evol uti on. Geol ogy, Vol um e 2 7, Issue
3, 235- 238.

C assol a M ol i na E. and U ssam i  N . [1999]. T he geoi d i n
southeaster n Br azi l  and adj acent r egi ons: new  con str ai nts
on densi ty di str i buti on and ther m al  state of the l i thosp her e.
Jour nal  of Geodynam i cs, Vol um e 28, Issues 4- 5, 357- 374.

D avi dson G. and M i l l er  J.A. [1999]. T ow ar ds autom ated 3D 
anal ysi s of fi ssi on tr acks i n exter nal  m i ca detector s. C om -
puter s and Geosci ences, Vol um e 25, Issue 2, 171- 17 8.

D onel i ck R .A., Ketcham  R .A. and C ar l son W .D . [1999]. Var i -
abi l i ty of apati te fi ssi on- tr ack anneal i ng ki neti cs: II. C r ystal -
l ogr aphi c or i entati on effects. Am er i can M i ner al ogi st,
Vol um e 84, Issue 9, 1224- 1234.

Evenchi ck C .A., C r aw for d M .L., M cN i col l  V.J., C ur r i e L.D . and
O’ Sul l i van P.B. [1999]. Ear l y M i ocene or  younger  nor m al 
faul ts and other  T er ti ar y str uctur es i n w est N ass R i ver  m ap
ar ea, nor thw est Br i ti sh C ol um bi a and adj acent par ts of
Al aska. C ur r ent R esear ch 1999- A. Geol ogi cal  Sur vey of
C anada, 1- 11.

F ar l ey K.A., R ei ner s P.W . and N enow  V. [1999]. An appar atus
for  hi gh pr eci si on i n- vacuum  nobl e gas di ffusi on m eas-
ur em ents fr om  m i ner al s. Anal yti cal  C hem i str y, Vol um e 71,
2059- 2061.

F i tzger al d P.G. [1999] C r etaceous -  C enozoi c tectoni c evo-
l uti on of the Antar cti c Pl ate, T er r a Antar ti ca R epor ts N o. 3,
109- 130, Si ena, Ital y.

F i tzger al d P.G., M uñoz J.A., C oney P.J. and Bal dw i n S.L.
[1999]. Asym m etr i c exhum ati on acr oss the Pyr enean or o-
gen: i m pl i cati ons for  the tectoni c evol uti on of a col l i si onal 
or ogen. Ear th and Pl anetar y Sci ence Letter s, Vol um e 173,
Issue 3, 157- 170.

F oster  D .A. and John B.E. [1999]. Quanti fyi ng tectoni c exhu-
m ati on i n an extensi onal  or ogen w i th ther m ochr onol o gy:
exam pl es fr om  the souther n Basi n and R ange Pr ovi nce. In :
Exhum ati on Pr ocesses: N or m al  F aul ti ng, D ucti l e F l ow  and
Er osi on ( U . R i ng, M .T . Br andon, G.S. Li ster  and S. D .
W i l l ett, eds.) . Geol ogi cal  Soci ety of London, Speci al 
Publ i cati on, 154, 343- 364.
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F ugenschuh B., Lopr i eno A., C er i ani  S. and Schm i d S.M .
[1999]. Str uctur al  anal ysi s of the Subbr i anconnai s an d
Val ai s uni ts i n the ar ea of M outi er s ( Savoy, W ester n
Al ps) : Pal eogeogr aphi c and tectoni c conseque nces. In-
ter nati onal  Jour nal  of Ear th Sci ences, Vol um e 88, Issue
2, 201- 218.

Gal l agher  K. and Br ow n R .W . [1999]. D enudati on and  upl i ft
at passi ve m ar gi ns: the r ecor d on the Atl anti c M ar gi n of
souther n Afr i ca. Phi l osophi cal  T r ansacti ons of the R oyal 
Soci ety of London A, Vol um e 357, 835- 859.

Gal l agher  K. and Br ow n R .W . [1999]. T he M esozoi c denu-
dati on hi stor y of the Atl anti c m ar gi ns of souther n Afr i ca
and southeast Br azi l  and the r el ati onshi p to offsh or e
sedi m entati on. In: T he Oi l  and Gas H abi tats of the
South Atl anti c ( N . C am er on, R . Bate and V. C l ur e,
eds.) . Geol ogi cal  Soci ety of London Speci al  Publ i cati on,
153, 41- 53.

Gar ver  J.I., Sol ovi ev A.V., Kam p P.J.J. and Br andon M .T .
[1999]. D etr i tal  zi r con fi ssi on tr ack ther m ochr onol ogy:
pr acti cal  consi der ati ons and exam pl es. M em or i e di  Sci -
enze Geol ogi che ( i n Engl i sh) , Vol um e 51.

Gar ver  J.I., Br andon M .T ., R oden- T i ce M . and Kam p P.J.J.
[1999]. Er osi onal  denudati on deter m i ned by fi ssi on- 
tr ack ages of detr i tal  apati te and zi r con. In: Exhum ati on
Pr ocesses: N or m al  F aul ti ng, D ucti l e F l ow  and Er osi on" 
( U . R i ng, M .T . Br andon, S. W i l l ett and G. Li ster , eds.) .
Geol ogi cal  Soci ety of London Speci al  Publ i cati on 154,
283- 304.

Gr een P.F ., D uddy I.R ., H egar ty K.A. and Br ay R .J. [1999].
Ear l y T er ti ar y heat fl ow  al ong the U K Atl anti c m ar gi n
and adj acent ar eas. In: Petr ol eum  Geol ogy of N or th
W est Eur ope. Pr oceedi ngs of the 5th C onfer ence ( A.J.
F l eet and S.A.R . Bol dy, eds.) . Geol ogi cal  Soci ety of
London, 348- 357.

Gr ün R ., T ani  A., Gur banov A., Koshchug D ., W i l l i am s I.
and Br aun J. [1999]. A new  m ethod for  the esti m ati on  of
cool i ng and denudati on r ates usi ng par am ag neti c cen-
ter s i n quar tz: A case study on the El dzhur ti nski y Gr an-
i te, C aucasus. Jour nal  of Geophysi cal  R esear ch B:
Sol i d Ear th, Vol um e 104, Issue 8, 17531- 17549 .
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International Fission-Track Directory
This revised and extended International Fission-Track Directory is by no means complete or accurate. Although a number of
people do not figure in the staff, e-mail or phone directories of the institutes under which they are mentioned, this has not
been interpreted as a sign of non-existence, and they have for the moment been retained with their old affiliations. It would
be much appreciated if you would let the editor know if your address has changed, or if people have joined or definitively left
your lab, so that the directory can be updated.
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Afterthoughts

Call for Contributions

The next issue of On Track is scheduled for late June
2002 and we are looking for contributions. On Track wel-
comes contributions of virtually any kind, including scien-
tific articles, news, gossip, job openings, descriptions of
new lab techniques, reviews of useful products, ravings
about what the other labs are doing wrong, meeting an-
nouncements, cartoons and descriptions of what you are
doing in your research.

If you would like to contribute, please send the final docu-
ment no later than June 1, 2002. If you intend to submit a
substantial article, please let the editor know as soon as
possible.

On Track includes a list of recent and forthcoming fission-
track papers. If you know of a paper that was published
recently or is in press and should appear in the list, please
let me know so that it can be added to the list. Also, if you
happen to change location due to a change in jobs or fin-
ishing off the thesis and graduating, please inform the edi-
tor.

On Track is also happy to print advertisements. Please
contact the editor for advertising rates. On Track has re-
mained free of charge and will continue to do so (at least
for the near future). However, to save costs we generally
mail only one copy per lab so please be sure to photo-
copy the lab copy and pass copies around your lab. If
possible, we will also send out On Track electronically, so
please make sure the editor has an up-to-date e-mail ad-
dress for each person/lab.

Send contributions to:

Andrew Carter
D epa rtme nt of Geol og ica l  Sci e nces
U ni ver sit y C ol l ege L ondo n,
Gow er  S tree t,
Lon don WC 1E  6 BT , U .K .
P hone :++  44  (0) 20 76 79 2 418
Fa x:++  44 ( 0) 2 0 78 13 28 02
E- ma il : a.carter@ucl.ac.uk

Latest Fishon (track) Group?           [Mike Krochma


