


DNA sbquenciYlg w b l : k i h d u ,  
does the need for automation. 

Beckman's answer? The Biomek5 1001 
Automated Laboratory Workstation. 
Singl8-hdedly it automates the hag 
mentati~n steps of the Smger/Coulson 
protocol for both fluorescent and 
radiolabeled sequencing. 

Increase Throughput 
With the Biomek, you can process 
24 templates in under 45 minutes.That's 
36,000 base pairs per day! 

Eliminat~ Placement Errom 
To process 24 templates requires more 
than 450 pipettings-a tedious, error- 
prone process. But give the job to 
Biomek and each step is performed with 
pre&ctable precision, and no place- 
ment errors. 
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3rd VENTRICLE 

The graphs above were sent t o  us by our 
customers. They were created using 
Sigma-Plot? the leading PC software For the 
production OF publication-quality 
charts and graphs For scientists. Sigma-Plot 
graphics have been published in literally 
hundreds OF scientific journals, including 
Science and Nature. And it's no 
wonder, because Sigma-Plot is designed t o  
create graphs the way you want t o  yoor 
speciFications. I t  includes essential 
scientiFic Features: 

r Automatic error bars 
r Multiple plots per page 
m Polynomial curve Fitting 
r Log, semi-log, linear scales 
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r Export capability t o  
WordperFect 5.0, Pagemaker 

r And much more.. . 
Customers regularly tell us that 

Sigma-Plot is one OF the Finest applica- 
tions programs they have used. 

And at  under 5400, Sigma-Plot is in 
reach OF nearly any budget. Find out 

yourselF why over 1 0,000 leading 
researchers have chosen Sigma-Plot. 

For a FREE brochure or to  order 
your own copy, call us today. 

Money-back guarantee. 

PS/2 or true compatrble wrth 64Dk mem- 
ory CGA, EGA. VGA, orHerc graphrcs Sup- 
ports HPplotters, Laseqetand Laserwrrter 
prrnters, and selected dot-matrrx prrnters 
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Irenalectomy. See p a p  535. [Photo by Robert S. Sloviter, Helen Hayes Hospital, 
ew York State Depa Health, West Have Y 109931 rstraw, N 
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Gene rearrangement in 
development 

u NDER stress, Bacillus subtilis 
form cndosporcs. First, a spo- 
rangium is produccd that gets 

partitioned into mothcr cell and fore- 
spore. Each compartment rcccives a 
copy of the samc chromosomc, but, in 
each, different gencs are expressed. Ulti- 
matcly, thc foresporc becomes a spore 
and produccs progeny. Thc mother ccll, 
which produces the protein shell that 
will cncasc thc spore, is functional until 
the spore has maturcd; thc mother ccll 
then lyses and its chromosome is lost. 
The rnolccular bases for the differential 
maturation of thesc two cclls have bccn 
studied by Stragier et al. (page 507) and 
Kroos et al. (pagc 526). In each com- 
partment, sigma factors (aG in the fore- 
spore and uK in thc mother cell) arc 
associatcd with RNA polymerase activi- 
ties and, in conjunction with othcr fac- 
tors, influence what gencs arc ex- 
prcsscd. The uK factor is encoded by 
two gcncs that arc brought togcthcr at a 
specific time in sporulation t o  produce a 
compositc uK regulatory gcne. The 
mothcr ccll is soon dispensed with, 
obviating the nced for the chromosomc 
to rcturn to its nativc configuration. 
Onc-way chromosomc rcarrangements 
in gcnes like uK that cncode transcrip- 
tion factors that directly affect ccll mor- 
phogencsis might be rcgular cvents in 
tcrminally diffcrentiating cclls of devcl- 
oping microbial and eukaryotc systcms. 

Isotopes in meteorites 

R HENIUM and osmium are two 
mctallic elcmcnts found in me- 
teorites and in thc earth. Thc 

abundanccs and ratios of various iso- 
topes of thcsc clcments have bcen mca- 
sured in wholc-rock samplcs of carbo- 
naccous chondritcs (considered among 
thc most primitive and lcast distorted of 
solar system matcrials), iron mctcoritcs, 
and an ordinary chondrite (pagc 519). 
All of thcsc rocks arc estimatcd to havc 
crystallized bctwccn 4 and 5 billion 
ycars ago. Walkcr and Morgan report 
that therc arc somc important differ- 

cnces in thc isotopc compositions of thc 
iron metcoritcs and the chondrites. 
These differences can bc acco~lnted for 
if this isotopc systcm closed at different 
times during solar systcm evolution (for 
iron mcteoritcs about 4.15 billioil ycars 
ago and for chondritcs about 4.55 bil- 
lion ycars ago), if prccursor materials in 
thc early solar nebula wcrc hctcrogc- 
ncous, or  if rhcnium was lost (through 
leaching) sometime aftcr the rocks 
forrncd, producing rocks enriched in 
radiogcnic osmium. Thc rhcnium-osmi- 
urn isotopc system is providing ncw 
insights into the complex processes that 
havc affcctcd thc evolution of thc solar 
system. 

Transgenic chickens 

T RANSGENIC chickens arc of inter- 
cst both for rescarch purposes 
and for usc in thc poultry indus- 

try. Bossclman et al. dcscribc techniques 
for inserting ncw gcncs into gcrmline 
cclls of chicken embryos, for tracking 
such gcncs in developing chickens, and 
for transmitting thc gcncs from trans- 
genic animals to  their progeny (pagc 
533). A replication-defective reticu- 
locndothcliosis virus vector was injectcd 
through holcs in the shells of unincu- 
bated cggs into the subgerminal cavity 
of the blastodcrm in order to infect 
dcvcloping germ cclls. The vectors car- 
ricd no viral structural genes but had 
two markcr gcnes that could be moni- 
tored in the DNA of cclls of blood and 
semcn of maturc chickens. Scmcn that 
was positivc for the transgcnes was used 
to inseminatc fcmalcs; in this way gcncs 
of intercst werc passcd through thc 
gcrmlinc to  thc next gcncration. 

Leucine zipper: 
a coiled coil 

A numbcr of DNA binding pro- 
tcins contain a common struc- 
tural motif, thc lcucinc zippcr. 

In this motif, the amino acid lcucinc 
occurs at cvcry seventh position along a 
30-rcsiduc strctch; thc namc "leucine 
zippcr" was proposed to suggest that 

hydrophobic sidc chains of opposing 
lcucines would interdigitate in zipper- 
likc fashion and facilitatc rnolccular di- 
merization. O'Shea et al. have synthe- 
sized a 33-amino acid peptide that cor- 
responds to  thc lcucinc rcpcat rcgion of 
a well-characterized yeast DNA binding 
protcin (page 538). Thc synthctic pep- 
tidcs folded into stable dimcric a hcli- 
ces, but the helices wcre oricntcd in 
parallel and not antiparallel as predicted 
by thc lcucinc zippcr model. Thc pep- 
tidcs had characteristics of coiled coils 
-two right-handcd (parallel) helices 
coiling around each other with a slight 
left-handed supcrhelical twist, a leucinc 
appearing at evcry scventh residue, and 
a hydrophobic rcpcat within each hep- 
tad unit. The zipping up of thc molc- 
culc thcrefore appears not to  be 
brought about by pairs of interdigitat- 
ing leucinc residues but by lcucines that 
havc forrncd pairs with nonlcucine hy- 
drophobic rcsiducs situated on the op- 
posite helix. 

Blood pressure gene 

S EVERAL gcnetic loci appear to 
contribute to  thc dcvclopmcnt of 
cssential hypertcnsion. In salt-scn- 

sitivc Dahl rats, which scrvc as models 
of this hcritable human discasc, from 
two to four different loci are believed to 
dctcrminc blood prcssure. Onc of thcsc 
loci-the rcnin gene-has bccn idcnti- 
ficd and characterized by Rapp et al. 
(pagc 542). Kcstriction enzymes wcrc 
uscd to cut thc renin gcncs into picccs, 
and length and structure differenccs 
wcrc obscrvcd in fragments of gcncs 
from homozygous salt-scnsitivc and ho- 
mozygous salt-resistant Dahl rats. In 
crosscs bctwccn the scnsitivc and resis- 
tant strains, the rcnin gcnotypcs and 
blood prcssurc phenotypes coscgrcgat- 
cd in animals of the second (F2) gcncra- 
tion: blood prcssurcs of rats that had 
one sensitive rcnin allclc wcre 10 
mmHg higher than thosc of resistant 
animals; rats that had receivcd two scn- 
sitivc allclcs had 20 mmHg highcr 
blood prcssurcs. Thus, the renin gcnc 
or a closcly linked genc is one regulator 
of blood prcssurc in thcsc animals. 
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Climate and Water 

L ast summer's above-average temperatures and the Midwest drought were widely 
interpreted as scary consequences of a greenhouse effect. But in the cold light of 
wintry days, the prospect of a little added warmth does not seem so menacing. 

Moreover, there is leisure to look at past records of weather and climate fluctuations. In 
particular, abnormally high temperatures and drought were characteristic of the dust bowl 
days of the 1930's. A careful study covering the years 1901 to 1984 by the National Oceanic 
and Atmospheric Administration and involving 1219 stations indicates that there has not 
been a long-term upward trend in average temperatures in the 48 contiguous states, 
although there has been an increase in the average minimum temperature.* In a recent 
article in Science (K. E. Trenberth et al., 23 Dec., p. 1640), the 1988 drought was related to 
an exceptionally large amplitude in the Southern Oscillation, which gives rise to El Nifio and 
other effects. The authors reminded readers, "Little difference in the radiative effects of 
greenhouse gases is expected between this year and last. . . . [Tlhe greenhouse effect may tilt 
the balance such that conditions for droughts and heat waves are more likely, but it carmot 
be blamed for an individual drought." 

Scientists are not unanimous in believing that increases in greenhouse gases will 
necessarily result in the kind of temperature increases (2" to 5°C) that some modelers 
predict. Skeptics can point out that weather predictions for only the next several days are 
often wrong. Nevertheless, it is a fact that humans are conducting a great geophysical 
experiment. A continuing increase in greenhouse gases seems virtually guaranteed as 
developing countries seek to achieve standards that the developed world enjoys. 

A practical approach to climate uncertainty is the activity of'the AAAS Committee on 
Climate, chaired by Roger Revelle. Their initiatives have led to a book on climate and water 
that will be published later this year.? The committee and a substantial group of 
interdisciplinary experts have examined what the probable impacts of a 2" to 5°C: rise in 
temperature would be on supplies of water in the contiguous 48 states. Some areas of the 
United States would be wetter than at present; other areas, drier. Computer simulations of a 
future greenhouse climate show drier summers in the interior of North America. Effects 
would be greatest in the arid West, where a small change in precipitation makes a relativslv 
big change overall. Warming would make it difficult to maintam present irrigation in the 
West. In the East, where water would continue to be abundant, the area under irrigation is 
expected to increase. Everywhere the increase in COz would make plants grow faster and 
reduce the amount of water that would escape from leaves. 

The report includes some comments designed for planners. Present storage systems for 
water are likely to be inadequate in some places. As seasonality changes, snow would melt 
earlier and the floods would fill reservoirs at new seasons. Fluctuations could be damped by 
larger reservoirs and advantage should be taken of storage in aquifers that are not subject to 
evaporative loss. 

The report calls for further studies to delineate more accurately the problems likely to 
arise and improved means of coping with them. For the present, however, the authors are 
guardedly optimistic about practical actions being taken concerning water. Thev state, 
"Despite a flurry of publicity, the managers of urban water systems, for example, tcstifii 
climate change is not yet on their lists of worries. . . . A place is more likely won if the 
problem is considered serious like AIDS; if it is considered certain like the link between 
smoking and cancer; if it is considered soon like a flood from a weakened dam; soluble like 
finding a substitute for CFC's; and if the villain can be identified like the dumper of barrels 
leaking poison. . . . Proposal of feasible solutions enhances the chance of winning a place. 
. . . The proposals for arresting climate change are many and hard to manage. Those 
pertaining to water resources, like water banks or conserving irrigation water, seem more 
manageable because they can be done bit by bit and they extend present policies rather than 
require changes in the way we I~V~."--PHILIP H. ARELSON 

.- 

*T. R. Karl, R. G. Baldwin, M. G. Burgin, "Time series of regional season averages of maximum, minimum, and 
average temperature, and diurnal temperature range across the United States: 1901-1984" (NOAA, Asheville, A'(:, 
March 1988). tP .  E. Waggoner, Ed., Climate and Water (Wiley, New York, in press). 
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pothesis can produce conflicting predictions 
depending on what particular branch of 
evolutionary biology is used. Thus they 
"predict" violence by husbands against 
young wives (on the basis of intermale 
sexual rivalry over females), whereas an evo- 
lutionary hypothesis could also predict vio- 
lence against older wives-on the basis of 
their lower reproductive value. 

Again the point is not to argue for my 
explanation instead of theirs. In fact, I am 
fairly sure that some of Daly and Wilson's 
explanations are correct. However, in a field 
as-sensitive as the one they address, which 
many will perceive as the subject of genetic 
control of predispositions to homicide, so- 
ciobiologisfs surely have a duty to be far 
more circumspect in their presentation of 
such potentially divisive hypotheses? If they 
are not, understanding of human behavior 
will suffer as sociologists, anthropologists, 
psychiatrists, and psychologists ignore as 
irrelevant what they see as the overly sim- 
plistic theories of sociobiology. 

A. H .  HARCOURT 
Large Animal Research Group, 

Department of Zoology, 
Univevsity of Cambridge, 34A Storeys Way, 

Cambridge CB3 ODT,  United Kingdom 

Response: Readers of our article will not 
find case-by-case pseudo-explanations of ho- 

micides, as in George's caricature. What 
they will find is a number of novel hypothe- 
ses about demographic and circumstantial 
correlates of fatal conflict within families, 
derived from consideration of how selection 
is likely to have acted upon social psycholo- 
gies, as well as various analyses showing that 
the hypothesized correlates are indeed pow- 
erful predictors of homicide risk. Risks to 
stepchildren, for example, had never been 
assessed before an evolutionary model of 
parental inclinations inspired us to make the 
relevant comparisons. Our discovery that 
such children are several dozen times more 
likely to be slain than genetic offspring 
seems to us to warrant serious concern 
rather than dismissal as "storytelling." 

George asserts that anything could be 
"predicted by the theory'' with the implica- 
tion that "the theory" is vacuous. The only 
general the0137 informing our article is that 
of evolution by selection, and his complaint 
is nothing more or less than the amply 
rehted old chestnut that the theory of evo- 
lution can explain everything and therefore 
is not science. There are many models with- 
in modern behavioral ecology, some of them 
mutually contradictory. Some will turn out 
to apply to certain species or circumstances 
but not others, and some will fail complete- 
ly. George apparently believes that the rec- 
ognition of complexities arising from multi- 

ple causal factors (such as the countervailing 
pressures for nepotistic discrimination and 
for reciprocity with nonrelatives) constitutes 
a sort of post hoc waffling. Unfortunately, 
social phenomena are complex and multiply 
determined. They will not be elucidated by 
single-factor models nor by doctrinaire hos- 
tility to the use of evolutionary reasoning to 
generate testable hypotheses about human 
psychology and action. 

Of course, any of our particular hypothe- 
ses might have failed. They did not, and so 
we discovered several previously unidenti- 
fied risk factors for homicide. George sug- 
gests sarcastically that if we had found that 
people typically discriminate against their 
own offspring, we would claim to have 
predicted that, too. The truth is that such a 
discovery would be very surprising in any 
animal species, but would not constitute 
reason to disinter Darwin from Westminster 
before one had made serious efforts to gen- 
erate potential evolutionary explanations of 
the unusual case, with testable corollaries. 

Finally, by the narrow equation of science 
with "experiment," George would banish by 
fiat not only all studies of homicide but 
virtually all of sociology, epidemiology, eco- 
nomics, and astronomy. 

Harcourt's complaint that we "make no 
attempt" to test our hypotheses against al- 
ternatives is baffling. We derived and tested 
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detailed alternative predictions, such as (i) 
the distinct gender contingencies in filicides 
and parricides to be expected under particu- 
lar psychoanalytic versus evolutionary mod- 
els of parent-offspring conflict, and (ii) the 
patterns of kinship among participants in 
homicides expected under a "~~epotism'~ 
nlodel versus those expected under the only 
alternative in the criminological literature, 
namely that relationship-specific rates of vi- 
olence reflect differential opportunity. Else- 
where, limited by available space, we dearly 
referred readers to other such tests, as for 
example in citing research showing that 
ditferential violetice by stepparents versus 
genetic parents is "independent of risk at- 
tributable to low socioeco~iomic status, ma- 
ternal youth, family size, or personality char- 
acteristics of the abusers." 

It is a shame that Harcourt chose not to 
"spell out" the alternative "economic hy- 
pothesis" that can "explain all the trends" we 
describe. It is far from obvious why "small 
children being easier to kill than older ones" 
would apply to their parents but not to 
nonrelatives or how the "costs and benefits 
of the homicidal act itself and of the partici- 
pants to one another" would account for 
stepparents being vastly niore likely to kill 
their wards than genetic parents, or why 
Canadian men are niore likely to kill young- 
er than older wives when they are also more 
severely penalized for doing so (1). But the 
more general point is that Harcourt's con- 
trasting of "an economic analysis" with 

what he calls "the evolutionary hypothesis" also suggests an alternative, namely that wife- 
murder is the tip of the iceberg of the coercive 
violence that men employ to control the most 
reproductively valuable women. . . . There is 
nothing embarrassing or ''unscientific" about the 
fact that imaginations informed by evolutionary 
theory can generate alternative scenarios. Selec- 
tion thinking is not merely "a theory," but a 
paradigm, and it suggests fresh lines of inquiry. 
(To the best of our knowledge, no previous 
student of homicide had ever thought to inquire 
whether the risk of spouse-murder might be 
systematically related to the parties' ages.) 

represents a category error: economic expla- 
nations of the acts of individuals invoke 
unanalyzed utilities (subjective costs and 
benefits), while evolutionary psychology ad- 
dresses the questions of what social and 
other "resources" are likely to have utility at 
all, and why speciesltypical utility functions 
take one form rather than another. 

Perhaps Harcourt's mistaken belief that 
good science would pit a monolithic "evolu- 
tionary hypothesis" against "alternatives" 
such as "economics" also explains his com- 
plaint about our exploring the implications 
of diverse evolutionary arguments. Why else 
can he not fathom the "logic" of invoking 
life history theory when considering life 
historical variables, sexual selection theory 

Our article documented major variations 
in family homicide rates in relation to demo- 
graphic and circumstantial variables. We dis- 
covered these risk factors onlv because we 
considered the social psychology of interper- 
sonal conflict from an evolutionary perspec- 

when discussing sexual rivalry, and kinship 
theory when lscussing nepotistic discrimi- 
nation? As for the possibility of generating 
alternative hypotheses within an evolution- 
ary framework, we have elsewhere discussed 
the same example as Harcourt (1, p. 13) 

tive, using homicides as an e x k e  -but 
exceptionally valid assay of such conflict. 
Others may devise truly alternative explana- 
tions for some of the phenomena we have 
discovered and may demonstrate their supe- 
riority. That is science and we will applaud 
any such progress. 

MARTIN DALY 
MARGO WILSON 

Department of Psychology, 
McMaster University, 

1280 Main Street West, 
Hamilton, Ontario L85 4K1, Canada 

. . . in using selection thinking as an heuristic for 
generating psychological hypotheses and predic- 
tions about homicide, we do not pretend to be 
"testing" some monolithic "Darwinian theory." 
On the contrary, imaginations informed by evolu- 
tionary theory often generate alternative hypothe- 
ses about how selection might have shaped mind 
and behavior. At what age would you expect 
wives to be maximally at risk of homicide by their 
husbands? Selection thinking suggests the hy- 
pothesis that postmenopausal women will be least 
valued by men and therefore most at risk, but it 

REFERENCES 

1. M. Daly and M. Wilson, Homicide (de Gmyter, 
Hawthorne, NY, 1988). 
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help you capture the results of your work 
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This S.E.M. image magnified 4000 x 
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N AT0 International Scientific Exchange Programmes 

ASls are tutorial courses of ARWs are working meet- 
two weeks' duration on ings which enable scien- 
new important topics for tists and engineers to 
up to 100 scientists and review the state-of-the-art 
research students. They in specific topics in fast 
aim at the dissemination moving fields and to for- 
of advanced scientific mulate recommendations 
knowledge and the pro- for the future. They are of 
motion of international about five days' duration. 
contacts among scientists. 

CRGs are aimed at encou- 
raging cooperation bet- 
ween researchers in diffe- 
rent nations of the Allian- 
ce seeking solutions to 
common problems. The 
proposed research must 
be specific and carried out 
jointly by researchers in at 
least two member coun- 

visits are funded. 

Those wishing to organize and direct an AS1 or an ARW, or participate in collaborative research 
should write for information and application forms to : 

Scientific Affairs Division (Ref. 1 9 8 9 - I ) ,  NATO, 6 - 1  110 Brussels, Belgium 

f \ 
1989 

Programme of meetings 

The Advanced Study Institutes and Advanced Research Workshops to be held in 1989 are given in the 
fol lowing pages. Each meeting is held under the responsibility of its director, to whom all requests for 
information, attendance or support should be addressed. Participation or tuition fees are not required from 
participants, some of whom may obtain small grants from the meeting director to assist with travel and living 
expenses. Attendance at ASls is open to all suitably-qualified applicants. Attendance at ARWs is usually by 
invitation only, but a few places are available for particularly well-qualified scientists upon application to the 
director. 

Locations and dates noted in this list may change; titles and addresses have been abridged. 

Many meetings are of an interdisciplinary nature - please check all subject areas. 

In addition to the general Advanced Study lnstitutes and Advanced Research Workshops Programmes, NATO 
supports these types of meeting as part of a special effort in Cell to Cell Signals in Plants and Animals (CCS), 
Sensory Systems for Robotic Control (ROB), Condensed Systems of Low Dimensionality (CSLD), Advanced 
Educational Technology (AET) and Chaos, Order and Patterns : Aspects of Non-Linearity (COP). 

PUBLICATION - The papers and discussions are published in the NATO AS1 Series by : 
Plenum - Kluwer - Springer Verlag 

L / 



Advanced Study Institutes 

LIFE SCIENCES SCIENCES LA VIE 1 PARTICLE PHYSICS 

THE MOLECULAR BASIS OF CELL GROWTH REGULATION 
Oi. M BARBACID, NCl.Freder8ck Cancer Res. Fecil. Bldg 539, P O  Box 8, Frederick, MD 21701, USA 
4 -  15 March 1989 Maiiorce. Spein 267187 

SKIN PHARMACOLOGY AND TOXICOLOGY - RECENT AOVANCES 
Prof CL. GALLl 1st dl Fermecologie e Fermecognosie, Via Balzererri 9, 20133 Milan, ltely 
9 -  19 April 1989 . Wve del Garde, Ifsly 265188 

DYNAMICS A N 0  BlOGENESlS OF MEMBRANES 
Or JAF O f  DEN KAMI! Biochemistry Oept, Univ o f  Utrecht Paduelaan 8, 3584 CH Ufrechr. Netherlands 
1 2 - 2 3  June 1989 . Cargese, Corsice, Frence 276188 

PROTEIN STRUCTURE ENGINEERING 
Prof CA NICOLINI. Fee of Medione, Biophys,cs, V. Banedetro XY 2, 18132 Genova, ltely 
19-  3 0  June 1989 . Er~ce, Itsly 305188 

THREE DIMENSIONAL MOLECULAR STRUCTURE AND DRUG DESIGN 
Or PJ GOOOFORO, Moiec Biophysics Lab. Rex Richard Bldg,.. Sth. Perks Rd, Oxford OX1 30U  UK 
31  Mey- 11 June 1989 . Erice. Itsly 306188 

OPTICAL SOURCES. LASERS A N 0  SYNCHROTRON RADIATION - BIOLOGICAL EFFECTS AND 
HAZARD POTENTIAL 
Prof A RINOI. Sincrotrone Triesta Pedriciano 99, 34012 Trieste, ltely 
I 0  - 2 0  May 1989 Erice, /rely 464188 

BIDMECHANICS DF ACTIVE MOVEMENT A N 0  DEFORMATION OF CELLS 
Or NAKKAS, OepL of Engtneering Ankera Un~versit): Ankara, Turkey 
3-  13 September 1 9 8 9 ,  lstenbui Turkey 466188 

AOVANCES I N  BONE REGULATORY FACTORS: MORPHOLOGY, BIOCHEMISTRY, PHYSIOLDGYAND 
PHARMACOLOGY 
Prof A PECILE. Phermecoi. Chemother b Medicel Toxicoi. Milan Univ. 3 2  via Venvitellli 20129 Milea Italy 
2 -  12 May 1989 . Erice, Italy 467188 

MOLECULAR ASPECTS OF MONOOXYGENASES A N 0  BIOACTIVATION OF TOXlC CHEMICALS 
Prof E ARINC, Biologicel Sc Oept, Middle East Techa Univ. Ankara 06531. Turkey 
27  A g e s t - ?  September 1989 .  Cesme. lzmir, Turkey 469/88 

PROTEIN AND GENETIC ENGINEERING 
Proi 8FC CLARK, Chemistry Oept. Aerhus Univ, Lengelendsgede 140, 8000 Aerhos C. Denmark 
3 -  15 September 1 9 8 8 .  Spetsai Greece 609188 

ENZYMATIC AND MODEL CARBOXYLATIDN AND REDUCTION REACTIONS FOR CARBON DIOXIDE 
UTILIZATION 
Prof M ARESTA Dip Oi  Chimica, Campus Univ. 4 trav 2 0 0  Re Oevid 70126 Bari Italy 
1 7 -  3 0  June 1999 : Apulie, Italy 61 1188 

TARGETING OF DRUGS : OPTIMIZATION STRATEGIES 
Dr G GREGDRIAQIS, Aced Oept o f  Med. Royel free Hosprtal Sch., Pond S t ,  London NW3 2DG UK 
2 4  June-5 July 1989 : Cepe Soun~on, Greece 622188 

MOLECULAR BASIS DF PLANT AGEING 
Prof R RODRIGUEZ FERNANOEL: Fac de Biologte, Universided C/eries de Velesco, 33005 Oviedo. Spein 
2 -  15 July 1989 Rrbedeselle, Spain 665188 

EXPERIMENTAL EMBRYOLOGY I N  ADUATIC PLANT AND A N I M A L  ORGANISMS 
Or HJ MARTHK Lab. Arego (LA 1 I 7  CNRS) 68650 8anyuls-sur-Mer, France 
I 1  - 2 3  September 1989 : Benyuls-sur-Mer, Ftance 881/88 

SYSTEMS APPROACHES TO DEVELOPMENTAL NEUROBIOLOGY 
Prof SS EASTER M/ch,oan Un~v 81oIo~y 01v 2109 Natural Sc Blda Ann Arbor M I  48109-1048 USA 
I June- 14 June 1989 Vetenne. Italy 883/88 

PHYSICS AND CHEMISTRY 
PHYSIQUE ET CHIMIE 

THE NUCLEAR EQUATION OF STATE 
ho f  W GREINER. lnst f ir Theomt Physik J W GoeUeU i .  Posffich 11 19 32. 6WO FranMwt am Mein Getmaw 
2 1  Mey -3  June 1989 : Penncole, Spain 671187 

HYOROGEN-BONDED LIQUIDS 
Or JC CORE, Physics Lab,, Univ of Kent Canterbum Kent C D  7NR. UK 
2 -  14 April 1989 . Cergise, Corsica, Frence 941/87 

METAL SPECIATION I N  THE ENVIRONMENT 
Prof S GUL'ER. lnbnii Univ, Oepf o f  Chemisfrl: 44089  Matem, Turkey 
9 - 2 0  October 1989 Cesma, lzm& Turkev 180/88 

ADVANCES I N  NONRADIATIVE PROCESSES I N  SOLIDS 
Prof 6 01 BARTOLO, Oept of Phys~cs. Boston College. Chestnut Hill MA 02161. USA 
1 5 - 2 9  June 1989 Encr Italy 259188 

LIOUIOS, FREEZING A N 0  THE GLASS TRANSITION 
Mr J ZINN-JUST/#, Sew de Physique Thloiiguc CEN-SACLAK 91191 Gif-sur-Yvene Cedex. Frence 
3 - 2 8  July 1989 . Les Houches. France 275188 

PATTERNS, DEFECTS AND MATERIALS INSTABILITIES 
Or 0 WALGRAEF. Sam de ChKnie Physique 1% ULB. Bd du Triomphe CP 231, I 050  Brussei~ Belgium 
4 -  15  September 1989 Cargese. Corsfce, Frence 277188 

STRUCTURE. DYNAMICS AND EOUlLlBRtUM PROPERTIES OF COLLOIDAL SYSTEMS 
Prof E WYN-JONES, Chemistry Oept, Univ of Salford Sslford, M5 4 W 7  UK 
10 -23  September 1989 : Aberysysrwyrh, UK 284188 

HAORONS A N 0  HADRONIC M A l l E R  
Dr 0 VAUTHERI4 lnst de Phyrque Nucleetm, 91406 Orsey France 
8 -  18 August 1989 . Cergisse Coma ,  France 

PHASE TRANSIT~ONS IN son  CONDENSED MARER 
Pml T RISTE, $st lor Energy Technology, PO  Box 4 0  2007 W I e c  Noway 
4 -  14 Apd  1989 Geilo. Noway 

CHEMISTRY AND PHYSICS OF THE MOLECULAR PROCESSES I N  ENERGETIC MATERIALS 
Or SN BUiUSU Enegeeb Mefeinls &, 8dg. 3028. US Amy AROEC Dwei! NJ 078ffi-5000 USA 
3- 15  September 198g A/tev~//a Mt/ioe, Sicjly, /r8iy 472/88 

NON-EQUILIBRIUM PROCESSES I N  PARTIALLY IONIZED GASES 
01 M CAPITELLI, Chemisrry Dept, Beri Unjv, Via Amendole 173, 70100 Bad Italy 
4 -  17 June 1989 . Meratea, Italy 61 3/88 

Prof M LEVI: LPTHE Univ P el M Cune 4 P1 Jussieu. 75230 Peris, CCBex 05, Frence 
18 Ju ly-4 August 1989 . Cargise, Corsica. France 624188 

CHAOS A N 0  QUANTUM PHYSICS 
Mr J ZINN-JUSTIN, Sam de Physique Thior. CEN-SACLA): 91  191 Gif-sur-Yvette Cedex. Frence 
I -  31  August 1989 . Les Houches. France 625188 

BASIC CONCEPTS AND APPLICATIONS OF SCANNING TUNNELING MICROSCOPY (STM) A N 0  
RELATED TECHNIQUES 
Lk H ROHRER, 18M Research Oiv Lab. 8803 Ruschfikon, Swrtzerland 
17-  2 9  April 1989 : Eflce. Sic& kaly 662!88 

D U A N T U M  MECHANICS I N  CURVED SPACE-TIME 
Prof JAUORETSCU U n i ~  Xonstan6 Fak f i r  Phys;k Pasff~eI, 5588  7750  K o n s t m  I, Germany 
2 -  12  Mey 1989 : Erica Sicik Italy 666188 

COMPUTATIONAL AOVANCES I N  ORGANIC CHEMISTRY (MOLECULAR STRUCTURE AND 
REACTIVITY) 
Or C OGRETIR Chemistry Dept, Anedolu Untveniy, 26470 Eskisehir, Turkey 
3 0  July- 12 August 1989 . Alf~noluk Edremit Turkey 850188 

APPLICATIONS OF STATISTICAL A N 0  FIELD THEORY METHODS TO CONDENSED M A R E R  
01 Al l  BISHOt. Lor Alemos Net Lab., T-11 MS-B262, Los Alamos, NM87545,  USA 
2 1  Mey -2  June 1989 : Evore, Ponugal 858188 

RECENT OEVELOPMENTS I N  HIGH-Tc SUPERCONOUCTIVITY 
Prof G BENEOEK Dip d i  Fisice, Un!vers~te, Via Celoria 16, 20133 Milano, Italy 
1 - 15  July 1989 . Erice Sicily, Italy 866188 

PHYSICS. GEOMETRY AND TOPOLOGY 
Or HC LEE Theor Physics, Nuclear Labs* Chalk River. Onterio KOJ IJO. Cenede 
1 4 - 2 5  August 1989 : Benft Alhena, Canada 870/88 

DLEFIN METATHESIS AND POLYMERIZATION CATALYSTS -- SYNTHESIS. M E C H A N I S M  A N 0  
UTILIZATION 
Or Y IMAMOGLU Hscerrepe Univ. Chemt"tfy Oept, Eeyfepe/Ankra, rurkey 
10 -22  September 1989 . Antalye, Turkey R80188 

N E W  FRONTIERS OF QUANTUMELECTROOYNAMICS AND QUANTUMOPTICS 
Prof A0  BARUT, Physics Oept, Univers i~  of Colorado. Boulder. CO 80309, USA 
14 -26  August 1989 lsfenbui Turkey 901/88 

THE MOLECULAR DYNAMICS OF LlOUlD CRYSTALS 
Prof GR LUCKHURST Chemistry Oept. The Un~versi& Southampton SO9 5NH, UK 
11 - 2 3  September 1989 Barge, ltely 905188 

NONLINEAR W A V t S  I N  SOLID STATE PHYSICS 
Prof A0  BOAROMAN Physics Dept, Univ of Salford Selford M 5  4 M  UK 
1 - 14 July 1989 , Erice, Sic/# lialy 91 3/88 

APPLIED LASER SPECTROSCOPY 
Prof M INGUSCl8 Oip LO Scienze Fisiche, Mostra o"0hmare Pad 2 8  80125 Napolt 
2 8  August- 9 Septembet 1989 Lucca. Italy 929/88 

HETEROGENEOUS MATERIALS : INTERACTION BETWEEN DISDRDER A N 0  BEHAVIOR 
Prof J-C CHARMEI: EPCI LHMP, 10. rue Vauquelin. 85231 Peris Cedex 05, France 
2 9  Mey -9  June 1 9 8 9 .  Cergesa, Corsica France (COP1 902/88 

LOWER DIMENSIONAL SYSTEMS A N 0  MOLECULAR DEVICES 
Prof RM METZGER. Untv o f  Alabama. Dept of Chem~sti): Tuscaloosa AL 3548Z USA 
1 2 - 2 3  June 1989 : Poros Island, Greece (CSLD) 930188 

ASTRONOMY AND ASTROPHYSICS 
ASTRONOMIE ET ASTROPHYSIQUE 

ACTIVE CLOSE BINARIES 
P r ~ f  I YAYUZ Eye Univ, Asrroa Space Science Dept, Bornova, lzmir Turkey 
11 - 2 2  September 1989 1zm1c Turkey 258188 

PHYSICS Of THE EARLY UNIVERSE 
Prof MS LONGAIR, Royal Observetom Blackford Hi/! Edinburgh EH9 3 W  UK 
24  July- 11 August 1989 Edinburgh, UK 468188 

BARYONIC DARK MATTER 
Prof 0 LYNOEN-BELL CanrbflYge Unk ,  lnst of Astronom)! Medingley Rd. Cambrtdge C83 OH4 OK 
17 - 2 7  Juty 1989 : Cambridge, UK 884188 

CHEMISTRY I N  SPACE 
Prof J M  GREENBERG, Astrophysics Lab, Huygens Lab. Niels Bohweg 2, 2300 CA Laiden, Netherlands 
1 0 - 2 0  May 1989 . Erice. S!ci%: Italy 934188 

MATHEMATICS 
MA THEMA TIQUES 

RECENT AOVANCES I N  FOURIER ANALYSIS A N 0  ITS APPLICATIONS 
Or JS BYRNES, P m r h 2 u s  /nc, 103 MsnsfieM Sl r ,  Sharon MA  0205Z USA 
1 8 - 2 9  July 198.9 : N Ciocco. Itafy 696187 

ORTHOGONAL POLYNOMIALS A N 0  THEIR APPLICATIONS 
Prof P NEVAI. Merhemescs Oept, Ohio Slate Univ, Columbus, Ohio 43210, USA 
2 2  - 3 June 1989 . Columb~e, S. C . USA 266188 

PARTIALLY INTEGRABLE NONLINEAR EVOLUTION EQUATIONS A N 0  THEIR PHYSICAL 
APPLICATIONS 
Or R CONTE. OPHG-PSRM CfN-SACLAK 91191 Gifisur-Yvette, Cedex, France 
21  - 3 0  Merch 1989 Les Houches France 500188 

FRACTAL GEOMETRY A N 0  ANALYSIS 
Prof A DAIGPEAULT. Methem b Sletist. U n i ~ ,  CP 6128 Succ. A. Monfreel PO H3C 3J7, Canadd 
3 - 2 1  Juiy 1989 Monrreaal. Canada 61 0188 

COMPUTATION OF CURVES A N 0  SURFACES 
Prof M GASCA. Univers,dnd Fec Ciencnoas, Dpto Met  Apl, 50009, Zaragoze, Spein 
1 0 - 2 1  Juty 1989 . Canary Islends, Spain 663188 



EARTH SCIENCES 
SCIENCES DE LA TERRE 

STOCHASTIC PAOROLOGY A N 0  ITS USE I N  WATER RESOURCES SYSTEMS 
Prof JB MAhC'I Un~v  Pol~tecn~ca P O  Box 22012 46080 Velenc~a Speln 
I 2  - 2 3  June 1989 N e r ~  Spe~n 8 7 1  1 8 8  

PALEOECOldGY BIOSTRATIORAPHY PALEOOCEANOGRAPHY A N 0  TAXONOMY 
OF AGGLUtlNATED FORAMINIFERA 
Or OR SCOTi Geology Oept Oelhous,e Un~v  Hahfax Nova Scot,e R3H 3J5 Cmade 
17 - 2 7  Seprember 1989 Tub~ngen Germany 9 0 4 1 8 8  

COMPUYER A N D  SYSTEMS SCIENCES 
INFORMATIQUE ET SCIENCES DES SYSTEMES 

LOGIC. ALGEBRA AND COMPUTATION 
Prof FL BALtER, lnst I n f o rma t  Techa Univenitnt Posttech 2 0  2420. 8000 Mtinchen 2,  Germany 
2 5  July - 6 August 1989 : Marktoberdorf Germany 6 6 4 1 8 8  

APPLIED SCIENCES A N D  ENGINEERING 
SCIENCES APPLIQUEES ET INGENIERIE 

DIFFUSION I N  MATERIALS 
Prol AL LASK4R. Clemson Unia. Physics & Astron. Oept, Clemson SC 29531. USA 
1 2 - 2 6  March 1989 . Aussois, France 1 8 3 1 8 8  

SULFUR-CENTERED REACTIVE INTERMEDIATES 
01 C CHATGILULOGLU, CNR. 40054 Ozzano Emilie. Bologna, Italy 
18 -30  Junp 1.989 : Maretea. Italy 

n l G n  TEMPERATURE SUPERCONOUCTORS - P n Y s l c s  AND MATERIALS SCIENCE 
Or, R KOSSOWSKY, Eng Materials Oept,, Pena S ten  Univ., PO8 30, State College, PA 16804, USA 
13 - 2 6  August 1989 : Bed Windsheim, Germany 2 8 5 1 8 8  

OPTlMlSATlON AND DECISION SUPPORT SYSTEMS I N  CIVIL ENGINEERING 
Or. BHV TOPPING Civil Eng. Oept, Heriot- Watt Univ, Riccsrton. Edinburgh 8 1 4  4AS UK 
2 5  k n e  - 6 July 1989 : Edinburgh, UK 2 8 7 1 8 8  

ACTIVE PERCEPTION AND ROBOT VISION 
Or. AK SOOO, Computer Sc Orpt. George Meson Univ.. 4400 Univ Drive, Fairfez VA 22030, USA 
16 - 2 9  July 1989 : Maretea, lfaly 4 7 0 1 8 8  

LIFE SCIENCES 

~ r o i  J MONTALVAO E SILVA, CEMUUIST,Technic Univ, A m  Rovisco Peis 1096 Lisbon Code* Portugsl 
I 0  - 22 Aplil 1989 : Tmi8 PorTugel 6 1  2 / 8 8  

CARBON FIBERS AND FILAMENTS 
Pmf JLC FIGUEIREOD, Chemical Eng Oept, Fec de Engenhsris. Universih: 4099 Porto Coder: Portugel 
15 -27  May 1989 : Alvor Portugal 7 1  4 / 8 8  

MEMBRANE FILTRATION : THEORY AND APPLICATIONS 
Pmf A HUYGHER4ER% Food Techs & Chem, Fac of Agric Sc. Coupure Links 653. 9000 Genf Belgium 
7 - 2 1  Sepbmber 1989:  Merate8 haly 7 2 2 1 8 8  

TRANSPORT PROCESSES I N  POROUS MEDIA, , 
Prof MY COMPClDOlll Washington State Univ. CIVII Eng Oept. Pullman WA 99164-3001. USA 
9 -  18 July 1989 : Pullman Weshihgtoa USA 8 8 2 1 8 8  

ELECTROCHEMICAL AND OPTICAL TECHNIPUES FOR THE STUDY AND MONITORING OF METALLIC 
CORROSION 
Pmf MGS FERREIRA Chem Eng Oept, /ST Av Rovisco Peis 1095 Lisbon Coder: Portugel 
2 -  14 July 1989 : Sinha Portugal 9 0 0 1 8 8  

NOVEL SILICON BASED HETEROSTRUCTURES 
Or Rd LEY)! A B T  Bell Labs. Murray Hill NJ 07974, USA 
17-28 July 1989 : Boca Ratoa Florida USA 9 0 3 1 8 8  

ELECTRONIC PROPERTIES OF MULTILAYERS AND LOW DIMENSIONAL 
SEMICONDUCTOR STRUCTURES 
Prof L EAVES Univeni?y of Noflingham Physics Oept, Noflinghem NG7 22R  UK 
11 - 22  Seotember 1989 : Castera Verduzon, France 9 2 4 1 8 8  

SOCIAL b BEHAVIOURAL SCIENCES 
SCIENCES SOCIALES ET DU COMPORTEMENT 

M A N A G I N G  SCIENCE I N  A STEADY STATE 
M t  P. HEALEY, Science Policy Support Group, 160 Greet PorTlend S t ,  London W I N  6 0 T  UK 
1 - 13 October 1989 : 11 Ciocco, Italy 2 9 0 1 8 8  

SPEECH PRODUCTION A N 0  SPEECH MODELLING 
Or. A MARCHAL lnst de Phonitique, 2 9  Ave, R Schumen, 13621 Aix-en-Pmvence, France 
1 7 - 2 9  July 1989 :  Bones, France 4 7 1 1 8 8  

SIXTY-TWO YEARS OF UNCERTAINTY - HISTORICAL. PHILOSOPHICAL % PHYSICS I N P U l R l E S  
INTO THE FOUNDATIONS OF P U A N T U M  MECHANICS 
Prof A/ MILLER. Oept of Physics. Hervard Universin: Cembridgidge MA 02138, USA 
2 0 -  31  July 1989 : Eric8 Sicily, b l y  9 4 7 1 8 8  

Advanced Research Workshops 

THE NEOCORTEX .- ONTOGENY AND PHYLOGENY 

SCIENCES DE LA YIZ I Prof BL FINLAY. Cornell Univ. Psychology Oept, Uns Hell lthaca, NY 14853, USA 
2 7  August-2 September 1989 : Col d0 len lfnly 8 8 6 1 8 8  

GENERAL AND APPLIED ASPECTS OF HALOPHlLlC MICROORGANISMS 
Or F RODRIGUEZ-VALERA, Micmbiology Oiv, A!icante Univ, Apdo 99, Ahante Spain 
18 -22  Sepsmber 1989 : Alicente, Spain 5 8 6 1 8 7  

PHARMACEUTICAL APPLICATIONS OF CELL AND TISSUE CULTURE 
Or. G WILSON, CIBA-GEIGY Phermeceukals, W imYhun t  Rd, Homham, West Sussex RHI2 4AB. UK 
4 - 9 September 1989 . Bendor; France 9 5 2 1 8 7  

SIGNAL PERCEPTION AND TRANSDUCTION I N  HIGHER PLANTS 
Or R RAKIEVA, Ctr de P&s V@, Unk P Saha t i ~  118 Rfe de Nadonne, 31062 Toubuse C& France 
2 - 7  July 1989 : Touhuse, France 2 6 0 1 8 8  

EVOLUTION b F  THE FIRST NERVOUS SYSTEMS 
Or PAVANOERSON, Whitney Laboratory. 9505 4 1 4  South, S t  Augustinn, FL 32086, USA 
2 - 5  July 1989 : S t  Andrews, UK 2 7 2 1 8 8  

DEVELOPMENTAL NEUROPATHOLOGY OF SCHIZOPHRENIA 
Or SA MEONICK. Univ Southn Califit. Social Sc Res lnst, ORB-101, Los Angeles, CA 90089-111 1. USA 
2 9  August-2 September 1989 : 11 Chcco, Italy 2 9 5 1 8 8  

PENlClLLlUM AND ASPERGILLUS 
01 J A  SAMSON, CentraeLureau voor Schimmelcultures, EO, R 273, 3740 AG Baarn Nederlends 
8 -  12 May 1989 : Amenfoort Netherlands 3 0 8 1 8 8  

THE EFFECT OF TIN UPON MALIGNANT CELL mown 
Prof M GIELEN, VUB TW-AOSC-Room 85512, Pleinlaen 2, 1050 Brussels, Belgium 
1 7 - 2 0  July 1989 : Brussels, Belgium 4 7 4 1 8 8  

CONTROL OF METABOLIC PROCESSES 
Or. A CORNISH-BOWOEN, Cm de Biochb Biol Mot&, 31, Chem CAiguiec 13402 Maneilta Cedex 9, France 
9 -  15  April 1989 : 11 Ciocco, Italy 4 7 5 1 8 8  

MOLECULAR BIOLOGY OF A U T O I M M U N E  DISEASE 
Pmf AM McGREGOR, Oept of Medicine King's College Hosp Mad Schl. Oenmalk Hill London SE5 8RX UK 
1 6 - 2 0  April 1989 : Adens, Greece 4 7 9 1 8 8  

RECENT ADVANCES I N  DEVELOPMENT AND GERMINATION OF SEEDS 
Or RB TAYLORSON, USOR ARS, Ps i  WSL, Rm 38. Bldg 001. BARC- West Belbville. MO 20705. USA 
6 -  11 August 1989 ' Williemdurg, Viyinia, USA 5 7 0 1 8 8  

CLINICAL AND PATHOPHYSIOLOGICAL ASPECTS OF INHERITED METABOLIC DISORDERS 
Or. F dzKARAG8Z Ministy of Heenh and Social Welfare. Sihiye Ankara, Turkey 
8 -  11 Manh  1989 : Antalya, Turkey 6 2 0 1 8 8  

CONJUGATED POLYMERIC MATERIALS : OPPORTUNITIES I N  ELECTRONICS. 
0PTD.ELECTRONICS AND MOLECULAR ELECTRONICS 
Or. J-L BREOAS, Selv Chimie des Mat  Nouveaux, Univ de rEtst Av Meistriau 21, 7000 Mons, Belgium 
10-  15  September 1989 : Mons, Belgium 8 5 2 1 8 8  

SENSORY ABILITIES OF CETACEANS 
Or JA THOMAS Navel Ocean Systems Ctr., POI  997, Keilua, HI 96734-0997, USA 
2 3  - 2 5  August 1989 : Rome. Italy 8 6 4 1 8 8  

HEALTH RELATED EFFECTS OF PHYLLOSILICATES 
Or. J BIGNON, INSERM U139, CHU ti Mondor 94010 Creteil Cede* France 
16 - 17 March 1989 : Paris, France 8 9 0 1 8 8  

SELECTIVE ACTIVATION OF DRUGS BY REDOX PROCESSES 
Pmf GE AOAMS, MRC Radiobiology Unif Chikon, Oidcof Oxon OX1 1 OR0 UK 
2 8  August- 1 September 1989 : Fermo, L l y  8 9 2 1 8 8  

REGULATION OF EXTRAVASCULAR FIBRINOLYSIS I N  NERVOUS SYSTEM DEVELOPMENT 
Or BW FESTOFE Veterans Admin. Medical Ca ,  4801 Linwood Blvd Kansas Cih: Ml64128.  USA 
2 3  - 2 9  July 1989 : Bellagio, Italy 8 9 6 1 8 8  

OEMOGRAPHICAL PHYSIOLOGICAL GENETICAL AND BEHAVIORAL ASPECTS OF POPULATION 
BIOLOGY OF PASSERINE BIRDS 
Or J BLONOEL CNRS, Ctt L Emberger BP 5051, 34033 Montpellier Codex. France 
3 - 8  Ocmber 1989 : Evise, Corsica, France 9 2 3 1 8 8  

EVOLUTIONARY BIOGEOGRAPHY OF THE M A R I N E  ALGAE OF THE NORTH ATLANTIC 
L% GR SOOT4 Hunbman Marine Sc Ctr, Bmndy Cow Rd, S t  Adraws New Bmnswich EOG 2 x 0  Cmda  
3 - 6  September 1989 : New Brunswick Canada 9 3 1  1 8 8  

R I A  3' E N 0  FORMATION 
Or. JL MANLEY, Columbia Univ 713 Fairchild CII, New York NY 10027, USA 
13-  17 September 1989 : Oxford UK 9 3 3 1 8 8  

MOLECULAR SIGNALS I N  MICROBE-PLANT SYMBIOTIC AND PATHOGENIC SYSTEMS 
Prof EJJ LUGTENBERG, Univ. Botanical Laboretor): Nonnensteeg 3, 231 1 VJ Leiden. Netherlands 
21  - 2 6  May 1989 : Flevohol Netherlands ( C C S )  8 5 1 1 8 6  

RECOGNITION AND RESPONSE I N  PLANT-VIRUS INTERACTIONS 
Or. RSS FRASER, IHR-Linlehempton Worthing Rd. Lifllehampton West Sussez I N 1 7  6LP. OK 
12-  16  April 1989 : Chichester, UK ( C C S )  9 2 0 1 8 7  

TRANSOUCING PATHWAYS - ACTlVlTATlON AND DESENSITIZATION 
Pro6 TM KONIJN, Univ Zoological Lab. Posdox 9516. 2300  RA Leiden, Netherlands 
2 4  - 2 7  May 1989 : Noordw~kerhout, Netherlands ( C C S )  9 2 1  1 8 7  

INFORMATION PROCESSING OF CHEMICAL SENSORY S T I M U L I  I N  BIOLOGICAL AND 
ARTIFICIAL SYSTEMS 
Or. 0 SCHILD, Humboldbllee 23, 3400 Goflingen, Germany 
2 3  - 2 6  July 1989 : Gdflingen Germany ( C C S )  3 5 9 1 8 8  

PARALLELS I N  CELL TO CELL JUNCTIONS I N  PLANTS AND ANIMALS 
Or A W ROBAROS, lnst for Appl Biology, Univeniy of York York YO1 500. UK 
2 - 7 July 1989 : Yorh UK ( C C S )  6 0 5 1 8 8  

CELLULAR AND MOLECULAR BIOLOGY OF MYELINATION 
Or. G JESERICH, Univenitat Oept Biology/Chemistry. Beharasb 7/11. 4500 Osnabrtich Germany 
2 8  August.2 September 1989 : Osnebriich Germany ( C C S )  9 0 7 1 8 8  

M E C H A N I S M  OF FERTILIZATION -. PLANTS TO H U M A N S  
Or. B DALE. Stezione Zoologice, f i l la Communale. 80121. Naples, ltaly 
Spring 1989 : Sorrento, Italy J C C S )  9 2 1  1 8 8  



PHYSICS AND CHEMISTRY PHYSIQUE ET CHIMIE 
FROM GEOMETRY TO THERMOOYNAMICS - -  C O M M O N  PROBLEMS OF OUASI-CRYSTALS 
LlPUlO CRYSTALS A N 0  INCOMMENSURATE INSULATORS 
Dr J-C TOLEOANO, C I L  T,  196, Av H. Raven, 92220 Bagneux. Fmnce 
4 - 8  September 1989 : Pmveza, Gmece 

RADIATIVE CORRECTIONS - RESULTS AND PERSPECTIVES 
DI N ODMEEY, Physics D i ,  Unh  of Susser Brighton EN1 90M East Susser UK 
9 -  14 J u h  1989 : Brighen UK 5 2 4 1 8 8  

THE PHYSICS A N 0  CHEMISTRY OF ARBIDES, NITRIDES AND BORIDES 
DI R FREER, Materials Science C m  UMISI; Gmsvenor S t  Manchester M l  7HS. UK 
1 8 - 2 2  September 1989 : Menchestec UK 5 7 1  1 8 8  

NUCLEAR MATTER AND H E A W  I O N  COLLISIONS 
Dr M SOYEUR, Sem de Phys, Thdonque, CfN-SACL4): 91191 Gif-sur-Yvene. Codex, France 
7 -  16  February 1989 : 18s Houches, Fmnce 5 9 5 1 8 8  

810-MECHANICAL TRANSPORT PROCESSES 
Prof F MOSDRA, U n h  de l iqe  Inst de Physique, 4000 Sen-Tilman per Likge I, Belgium 
9 -  14 Dceber 1989 : Carpbse, Corsica, Fmnce 6 1  7 1 8 8  

I O N  BEAMS MODIFICATION A N 0  PROCESSING I N  HIGH-Tc SUPERCONDUCTORS -- 
P n v s l c s  AND DEVICES 
fi CA ENGUSH, Materials Development D h  B 393, Herwell Oxen OX11 D M  UK 
I D -  12 April 1989 : Minster Love11 UK 9 0 8 1 8 8  

SEMICONDUCTORS 
Pmi P HIRSCH, Oxfod Unh, Metallurpy Dept, Parks Rd, D x b d  OX1 3PH. UK 
5 -  8 April 1989 : Oxford. UK 9 0 9 1 8 8  

DYNAMICS OF POLYATOMIC VAN OER W M U  COMPLEXES 
DI N HALBERSTADL Univ Paris-Sud Lnb. de Photoph/Moiec.Btm. 213, 91405 Orsay. France 
21  - 2 6  August 1989 : Bones, Fmnce 9 2 8 1 8 8  

RELATIONSHIP BETWEEN THE PHYSICOCHEMICAL PROPERTIES OF ZEOLlTlC SYSTEMS A N 0  
THEIR LOW DlMENSlONALl lY 
& D BARIXDMEK LnA de RiecbLh% de Suhce 8 Sbucrwe Unk PlYM Cui+e75252 Paris Cadax 05. h n c e  
2 4 - 2 8  A p d  1989 : Chentilh, Fmnce (CSLD) 6 2 2 1 8 7  

SPECTROSCOPY OF SEMICONDUCTOR MICROSTRUCTURES 
Or G FASOL, Cevendish lab.. Madingley Rd. Cambn?ge CB3 OH6 UK 
9 -  13 May 1989 : Venice, ftely (CSLD) 6 5 5 1 8 8  

KINETICS OF ORDERING AND GROWTH AT SURFACES 
Prof MG UGALLL Univ Metell 8 Mineral Eng. Oept. 1509 University Au. Madison. Wl53706,  USA 
18.22 September 1989 : Sesimbre, Pmugel (CSLD) 8 6 5 1 8 8  

SCIENCE AND ENGINEERING OF 1- A N 0  0.OIMENSIONAL SEMICONDUCTORS 
DL SP BEAUMDNL Univ of Glasgow, Electronics 8 flectt Eng Depl, Glasgow G I2  8 O a  UK 
4 . 7  April 1989 : Cediz, Spain (CSLD) 9 5 0 1 8 8  

SELF TRAPPING OF VIBRATIONAL ENERGY I N  PROTEIN 
Prnf PL CHRISTIANSEN, Lab of Appl Mathemet Physics, Tech, Univ, Rldg 303, 2800 Lyngby. Oenmark 
3 0  Juiy.5 August 1989 : Thisled, Denmark (COP) 6 7 2 1 8 8  

NONLINEAR EVOLUTION OF SPATIO-TEMPORAL STRUCTURES I N  DISSIPATIVE CONTIMUOUS 
SYSTEMS 
Prof FH BUSSE, Universitlit Physik. lnst. Postfach 10 12 51, 8580 Beymuth, Germany 
2 4 - 2 9  September 1989 : Streitharp, Germany (COP) 9 3 2 1 8 8  

NONLINEAR WAVE PROCESSES I N  EXCITABLE M E D I A  
Dr AV HOLDEN, Physiology Dept. Universiv of leeds, leeds LS2 9 N a  UK 
11 - 15  September 1989 : leeds. UK (COP) 9 3 7 1 8 8  

ASTRONOMY A N 0  ASTROPHYSICS 
ASTRONOMIE ET ASTROPHYSIQUE 

THE NUMERICAL MODELLING OF NONLINEAR STELLAR PULSATIONS - -  
PROBLEMS AND PROSPECTS 
Prof JR BUCHLER, Physics Oepl, Univ o f  f/orda, Geinsviiie FL 3261 1. USA 
2 0 - 2 4  March 1989 : Les Arcs, France 

COMPUTER A N D  SYSTEMS SCIENCES 
INFORMATIQUE ET SCIENCES DES SYSTEMES 

SUPERCOMPUTING 
Prof JS KOWALIK, Boning Computer Services, PO Box 24346, M S  71-24, Seanle. WA 98- :V, USA 
19-  2 3  June 1989 : Tmndheim. Noway 4 8 0 1 8 8  

NEURO COMPUTING .. ALGORITHMS, ARCHITECTURES AND APPLICATIONS (NCA 3 )  
DL F BGCLMAN, Unh de Pens 5, Htes ENdes en lnfomtique 45  rve des Sfs Pbms 75006 Pan% ;;9nce 
2 8  February-4 March 1989 : Les Arcs, France 0 8 9 1 8 8  

REAL-TIME INTEGRATION METHODS FOR MECHANICAL SYSTEM SIMULATION 
lk RC OFYO. Evans 8 Sutherland 580  Arapeen Drive, S e t  Lake Cin: UT 84108. USA 
7 -  11 August 1989 : Snowbird Utah USA 9 2 6 1 8 8  

ROBOTS AND BIOLOGICAL SYSTEMS 
0:  P OARIO. Scuola Sup. d i  S Anne. K Cerducci 4O. 56100 Pisa, Italy 
2 6  - 3 0  June 1989 : 11 Ciocco, R l y  (ROB) 4 8 3 1 8 8  

MULTISENSOR FUSION FOR COMPUTER VISION 
Oc JK AGGARWAL Univ of Texas, Elec 8 Computer Eng.. ENS. 519, Austin, TX 78712.1084, USA 
2 4  - 2 8  August 1989 : Grenoble, France (ROB) 5 2 5 1 8 8  

DESIGNING HYPERTEXT FOR LEARNING 
Prof DH JONASSEN Uniu of Colondo, 1200 Lerimer St r ,  Campus Box 106. Denvet CO 80204. USA 
17.21 J u h  1989 : Jutlend Denmark (AET) 9 6 0 1 8 8  

COMPUTER-SUPPORTED COLLABORATIVE LEARNING 
DI C. O'MALLEY. Open Untversin: /EL Welton Hell. Milton Keynes MK7 6AA, UK 
September 1989 : Florida. USA (AET) 9 6 1 1 8 8  

GUIDED DISCOVERY TUTORING 
Or M ELSOM-COOK Open University, /EL Welton Hall. Miiron Keynes MK7 6AA, UK 
July 1989 : location to be announced (AET) 9 6 3 1 8 8  

MULTI .MEDIA INTERFACE DESIGN 
Or M BAKER, Open Universin: /EL Walton H a l  Milton Keynes MK7 6AA. UK 
September 1989 : Location to be announced (AET) 9 6 5 1 8 8  

APPLIED SCIENCES AND ENGINEERING 
SCIENCES APPLIQUEES ET INGENIERIE 

URBLN WATER INFRASTRUCTURE 
MI KE SCHILLING, US Amy Cops of Ewin, Wefar Res lnsl, Cesey 8&, Fon Rehoic YA 22060.5586 USA 
2 2  - 2 8  June 1989 : Douglas, isle of Man UK 2 6 1 1 8 8  

TOPOLOGICAL NETWORK DESIGN - ANALYSIS AND SYNTHESIS 
Prof J MACGREGOR SMITH l n d u s ~ a l  Engin Dept, Unh  of Massachusens Amherst MA 01003, USA 
1 9 - 2 3  June 1989 : Gentofle. Denma* 2 7 1 1 8 8  

HOLLOW CATHODE-HOLLOW ANODE GLOW SWITCHES 
Prof MA GUNDERSEN, Electr Eng Depl, Unh of S. Cali%. 10s Angeles, CA 90089-0484, USA 
1 7 - 2 1  July 1989 : Lillihnmmar. Noway 4 7 3 1 8 8  

SEMICONDUCTOR DEVICE RELIABILITY 
Prof A CHRISTOU Univ of Cmtg Physics Dept. Box 470, Heraklioa Creta Greece 
5 . 9  June 1989 : C r e t ~  Greece 8 5 3 1 8 8  

WATER WAVE KINEMATICS 
Prof A TBRUM SINTEVNHUNTM 7034 Trondheim Noway 
2 2 - 2 5  May 1989 : Molde. Norway 8 9 4 1 8 8  

GEOHYDROLOGIC MANAGEMENT OF SEA LEVEL AND MITIGATION OF DROUGHT 
Prof R P A W  b n h  Technology fnsl. Pleinleen 2, 1050 Bmsseis, Belgium 
1 - 7 March 1989 : Fuene Yentura Spar  9 1 4 1 8 8  

TRADITIONAL AND ION-TRADITIONAL ROBOTIC SENSORS 
Prof TC HENDERSON, Computer Science Depl, Univ of Utah Seh Lake CiM UT841  12, USA 
2 8  August- 1 Seutember 1989 : Meratee. Itelv lROB1 5 2 2 1 8 8  

THEORY OF ACCRETION DISKS 
DI F MEYER, MPi f Phys~k und Astophysik Karl-Schwenschild-sfr 1, 8046 Garchina Gemany 
6 -  10 March 1989 : Garching, Germany 4 7 8 1 8 8  

PHYSICAL PROCESSES I N  HOT COSMIC PLASMAS 
01 W BRINKMANN, MPi filr fxtreterc Physik 8046 Garching, Gemany 
15-  19 May 1989 : Sicih: Italy 

MATHEMATICS 
MA THEMA TIQUES 

LATTICE GAS METHODS FOR PARTIAL DIFFERENTIAL EPUATIONS - THEORY APPLICATIONS 
A N D  HARDWARE 
Dr G DOOLEN, 10s Alamos National Lab. MS-8258. 10s Alamos. N M  87545, USA 
5 -  9 September 1989 : Sente Fe. New Mexico, USA (COP) 9 4 4 1 8 8  

EARTH SCIENCES 
SCIENCES DE LA TERRE 

THE PHYSICAL OCEANOGRAPHY OF SEA STRAITS 
Dt U P R A T  Clerk-3, Dcesnogrephic lnst Woods Hole. MA OZBU, USA 
1 0 -  15 July 1989 : Les Arcs. Fmnce 

DYNAMICS, TRANSPORT AND PHOTOCHEMISTRY I N  THE MIDDLE ATMOSPHERE OF THE 
SOUTHERN HEMISPHERE 
DI A O'NEILL Met Offce Met 0 20, London Rd, 8mcknell Barks RGl2 2SZ UK 
15-  17 April 1989 : Sen Fmncisco, USA 9 0 6 1 8 8  

2 9 7 1 8 8  1 s E N s 0 R v  w m M s  FOR R o w n c  c o N T i o L  
Prof A PUGM Deut o f  f lecb En& Univ of Hull Hull Hffi 7RX UK 
3 0  October- 3 ~dvember 1989 : -ii Ciocco, Italy (ROB) 7 2 4 1 8 8  

M A P P I N G  AND SPATIAL MODELLING FOR NAVIGATION : CONTRIBUTIONS OF IMAGE 
PROCESSING AND ARTIFICIAL INTELLIGENCE TO ROBOT NAVIGATION 
Prof !J PAU Bldg 348, EM1 Techn Univenin: 2800 Lyngby. Denmark 
2 1  - 2 5  August 1989 : Denmark (ROB) 8 5 1 1 8 8  

SOCIAL b BEHAVIOURAL SCIENCES 
SCIENCES SOCIALES ET DU COMPORTEMENT 

BEHAVIOURAL MECHANISMS OF FOOD SELECTION 
Or RN HUGHES, Animal 8iol Schl. Universb Rangor Gwynedd 1167 2 U K  UK 
1 7 - 2 1  July 1989 : Gregynoa UK 4 7 7 1 8 8  
STATE INTERVENTION ON BEHALF OF CHILDREN AND YOUTH 
Pmf J HUGTON Soc Welf. Unh of Calgeq S u h  3W, 8625- 112 S t ,  Edmonbn Aherlu l8G 1 I  Canada 
2 0 - 2 4  Februeusrl 1989 . Meretea, l@ly 5 2 6 1 8 8  

THE EARLIEST H U M A N  OCCUPATION I N  EUROPE 
DI C RONfFA): Lnh de Giol du 0uefernaira Fac des Sc de Luminy. 13288 Marseille Cedex 9, France 
3 - 8  April 1989 : Paris el 18 Puy en Yeley. France 5 9 8 1 8 8  

SENSORY-MOTOR ORGANIZATION AND DEVELOPMENT I N  INFANCY 
Prof H BLOCH. EPHE-CNRS, 41  rue Gay-lussac, 75005 Peni. France 
2 . 7  Juiy 1989 : norm end^ France 9 2 4 1 8 8  

ECONOMETRIC MODELING OF THE WORLD TRADE I N  GROUNDFlSH 
Dr WE SCHRANK Memorial Univ of Newfoundlend Dept of Economics, S t  John's Newfoundlend Canada 
14-  18 August 1989 : Newfoundled Canada 9 3 5 1 8 8  

Further information on a particular meeting should be obtained from the meeting d~rec to r  named above 
Further information on the NATO Science Programmes may be obtained from : Scientific Affairs Division (Ref. 1989-1 )  

NATO, B - 1 1 1 0  Brussels, Belgium 



Simple - 
They say that variety is 

the spice of life. But the 
variety of life insurance 
products in the marketplace 
today poses a bewildering 
prospect-even for the 
most educated customer. 
Which is why it's refresh- 
ing to know that there's 
still a kind of life insurance 
whose appeal lays in its 
simplicity. 

Not only is AAAS Term 
Life the purest kind of life 
insurance available, it is 
also the least expensive. 
And now that Group Rates 
have been cut another 15% 
effective 4/1/88 (they were 
also cut 10% last October), 
AAAS Term Life is an even 
better bargain. 

If you're interested in 
applying for coverage from 
$15,000 up to $240,000, 
and wish to request gener- 
ous protection for your 
family, too, the next step is 
simple. 

Contact the Administra- 
tor, AAAS Group Insurance 
Program, 1255 23rd Street, 
N.W., Suite 300, Washing- 
ton, D.C. 20037, or call 
toll-free (800) 424-9883 (in 
Washington, D.C. call 296- 
8030). They will be pleased 
to answer any questions 
you may have about this 
valuable member benefit. 

/ similar to the human protein (6). In addi- 
tion, there are some s;riking molecular dif- 
ferences between cnidarians and other ani- 
mals, including the structure of rnitochon- 
drial DNA. This is a verv conservative fea- 
ture in animal phyla, where it exists as a 
small circular genome. On the other hand, 
in hydra and other cnidarians the rnitochon- 
drial DNA is present as a linear DNA 
genome (7), as it is in ciliates and some other 
protists (8). 

It is clear from our data that Cnidaria are 
very distant from other animals. We do not, 
however, argue forcefully for Cnidaria hav- 
ing an independent origin from other ani- 
mals. The inferences drawn from the boot- 
strap analysis of 1 8 s  rRNA sequences dis- 
cussed above indicate that these organisms 
should be placed either on a separate branch 
from true metazoans or very deep within the 
metazoan branch. We believe &at the issue 
remains to be resolved. Although all of the 
data, both molecular and nonmolecular, tak- 
en together may agree best with a deep 
origin of Cnidaria within the metazoan 
dade (as a sister group to the Bilateria), the 
independent origin of Cnidaria is a possibili- 
N that must still be considered and M e r  
dvestigated by accumulation of additional 
sequence data, not only for rRNAs. 

The inference of deep phylogenies from 
molecular sequence data is a new and excit- 
ing endeavor. The 1 8 s  rRNA sequence data 
have allowed us to address some important 
problems in metazoan phylogeny -and to 
define the first large-scale molecular-based 
phylogenetic tree for this group. We have 
provided concrete answers to some major 

questions; we have revealed some major 
rapid radiations; and we have explored the 
s&engths and limitations of using rRNA 
sequence data for resolving relationships 
among animal phyla. These results will hard- 
ly be the last word, but they both provide 
more focused questions and outline a new 
approach to systematics. 
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