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:OVER Footprint with skin impressions of a small (1 meter) Late Triassic 
izard-like form (probably spenodontid) that walked along the shores of a rising 
ake. The lake level rose and fell during the early ~Mesowic in response to orbital 
brcing of climate. See page 842. [Paul E. Olsen, Lamont-Dohem Geological 
3bservatory of Columbia University, Palisades, NY 109641 
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Third World debt 

E NORMOUS debts face many Third 
World countries (page 836). The 
debts have developed from a 

combination of imprudent borrowing 
policies (with money used for open- 
ended consumption, loss in capital 
flight, or spent to finance budget defi- 
cits rather than to produce a return 
through investment), imprudent lend- 
ing by commercial banks that paid in- 
sufficient attention to the riskiness of 
the loans they made, and generally unfa- 
vorable world economic conditions. All 
parties that contributed to creating the 
predicament share in the responsibility 
to rectify it; all are cooperating because 
the situation threatens to create not 
only economic but also political insta- 
bility worldwide. Dornbusch and Fi- 
scher identify borrowing and lending 
mistakes and mistakes in judgment that 
have contributed to the current debt 
crisis in Latin America and Third World 
countries elsewhere, describe the recent 
U.S. plan (the Baker plan) for dealing 
with the situation, and suggest factors 
to be considered for solving problems 
of both borrowers and lenders. 

Earth's climate and orbit 

F ORCES that perturb the earth's 
orbit-the precession of the equi- 
noxes, the obliquity cycle, and the 

eccentricity cycle-have shown little al- 
teration in periodicity for 200 million 
years (page 842). Through their effects 
on the earth's orbit, such forces have 
changed the seasonal and geographic 
distribution of sunlight that reaches the 
earth and thus have altered its climate. 
Olsen studied exposed Triassic and Ju- 
rassic period sediments in eastern North 
America in 13 basins from Nova Scotia 
to North Carolina (cover); the forma- 
tions contain records of changing water 
levels in large lakes, their salinity, sedi- 
ment composition, and other clues to 
past precipitation, cloud cover, and, ul- 
timately, climate in the early Mesozoic. 
The periodicities recorded in thc sedi- 
mentary sequences are similar to those 
found in more recent (Quaternary) geo- 

logic records; these sequences, in turn, 
reflect the predicted periodicities of the 
celestial forces. How such forces affect- 
ed the ancient Triassic and Jurassic cli- 
mates (the orbital theory of climate 
change) can only be speculated upon. 
Those were times when the earth was 
ice-free, and orbitally forced changes in 
heating intensity would not have melt- 
ed glaciers or icy seas. Such forces may, 
however, have driven monsoonal winds 
that altered precipitation patterns and 
other factors affecting the earth's cli- 
mate. 

Omega loops 

C OMPACT loops shaped like the 
Greek letter omega (0) make up 
a new category of amino acid 

assemblages in globular proteins (page 
849). Classical protein secondary struc- 
tures have included a-helices, p-sheets, 
reverse turns, and random coils. Lesz- 
czynski and Rose established three cri- 
teria for defining loops: they contain 6 
to 16 amino acids, they lack regular 
secondary structures, and the distance 
across the gap where the loop necks in 
must be less than 10 angstroms. Evalua- 
tion of 6 7  proteins of known structure 
revealed 270 loops; only six of the 
proteins had no loop at all. Hydrophilic 
amino acids with short side chains were 
favored in the loops, and most loops 
were situated on the protein's surface, 
where they may contribute to the anti- 
genicity and biological activity of the 
protein molecule. Omega loops are like- 
ly to be valuable structures for clipping 
and swapping in bioengineering experi- 
ments; such clipping and swapping may 
be a natural process that has, through 
evolution, made possible the conserva- 
tion of structure and function in related 
proteins. 

Bright future for gene 
expression studies 

A new bioengineering technique 
has been developed by Ow et al. 
for illuminating details of gene 

expression in plants and plant cells 

(page 856). The gene for the enzyme 
luciferase, which causes fireflies to glow 
[by oxidation of its substrate luciferin in 
the presence of adenosine triphosphate 
(ATP)] has been inserted into plant 
cells. When luciferin and ATP are added 
to extracts of cultured carrot cells con- 
taining the gene, a light flash can be 
recorded; when whole tobacco plants 
with the gene are watered with lucifer- 
in, they light up. Roots, stems, and 
leaves of the plants express the luciferase 
gene; it then serves as a reporter of the 
plant gene regulatory signals to which it 
is linked. Because this is a noninvasive 
technique, transgenic plants and plant 
cells can be monitored during develop- 
ment for gene activation, ATP produc- 
tion, and other cellular events that affect 
the enzymatic reaction. The light out- 
put can be recorded on photographic or 
x-ray film, measured with luminom- 
eters, or watched with video equip- 
ment. 

Karyoplasmic streaming 

T IME-LAPSE studies indicate that 
the nucleolus and other substruc- 
tures in the nucleus of a cell are in 

continuous motion, with occasional 
stops and reversals (page 863). The 
"karyoplasmic streaming," which mi- 
mics in the nucleus the "cytoplasmic 
streaming" that takes place in the rest of 
the cell, has been clocked in previous 
studies at rates as fast as 1 revolution 
per minute. When the nuclei of neurons 
were stained in vitro with a fluorescent 
dye called DAPl, tandem rotation of 
nucleoli and chromatin domains was 
observed, first in two dimensions and 
then in three dimensions; the move- 
ments of nuclear substructures were not 
coordinated with movements of nearby 
cytoplasmic structures. Since karyo- 
plasmic streaming is not obligately cou- 
pled to the sorting of chromosomes 
preparatory to cell division (the neurons 
studied werc developmentally arrested 
in interphase), De Boni and Mintz sug- 
gest that the streaming may serve to 
move chromatin domains to pores in 
the nuclear membrane where their 
genes may then be actively expressed. 
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The Fifth Decade 
The 40th anniversary of the Office of Naval Research is an occasion for congratulations 

and presents an opportunity for estimating prospects for government-supported research 
and development in coming years. The ONR, to borrow from the language of summitry, 
served as the base camp from whence government set out to become the nation's patron of 
fundamental research. The flexibility, outreach, and breadth of vision the ONR contributed 
to postwar science serves as a striking model in the new context of today's challenges. 

Few would have thought, in the interval between the end of the war and the onset of 
superpower tensions, that government's stakes in research and development would reach the 
present scale. In the mid-1960's a spokesman for the Bureau of the Budget would venture to 
tell a meeting of research administrators that because in the previous 5 years federal funds 
had doubled to the level of $15 billion, the era of fast growth was over. It took another 14 
years, but the total doubled again. Now, in just the past 6 years, we have had the third 
doubling. Even after adjusting for idation,  the acceleration of support is striking. 

Do the cards foretell a fourth doubling-perhaps before the new century sets in? Given 
the composition of the research and development agenda, loaded as it is in favor of defense 
and space, no one can say that the potential is not there. Aside from pressures for defense- 
related development, the basic sciences are pregnant with opportunities awaiting hnding, as 
the flow of reports from the National Research Council demonstrates. But funds are not 
distributed evenly over the spectrum of federally financed research and development, a 
problem reflected in the current appropriation for the National Science Foundation with its 
clutter of floors and ceilings attesting to the politics of science. 

Even in a moderate growth scenario, there always are winners and losers, but when we 
are in a cycle in which discretionary spending is to be minimized while preemptive priorities 
are maximized, queuing difficulties are likely to be very severe. Whether, indeed, another 
doubling from a high base of roughly $60 billion is even desirable turns on whether the 
productive capacity of existing research assets can be stretched that much, given the 
prolonged reinvestment drought in science education and research infrastructure. It would 
be very rash public policy to chase the elusive imp of "competitiveness" with a funding 
frenzy that takes for granted the sufficiency and resiliency of the research and development 
system's reserve capacities. 

If in the fifth postwar decade science is confronted with a version of limits to growth, 
save for privileged areas of research and development as defined on government's terms, 
there is a lot to think about. With less support than will be needed to advance all fields of 
research, the unity of science can give way to contention between and among disciplines, 
each looking out for itself regardless of the cost to science as a whole. It would not be a 
pretty scene. A more mature behavior, reflecting the stages of growth through which science 
has come, would involve the convergence of disciplines and their organizations in a process 
of rationalization of ends and means in the presence of limits. 

It would stretch credibility to claim that science has the institutional arrangements for 
such an undertaking, although they could be assembled with enough leadership and hard 
work. The issues to be addressed thereafter are both difficult and interrelated. They bear on 
the balance between big and small science, native pride and internationalization, targeting 
strategies and the free play of opportunities, distributive equity and concentration, and the 
workability of new funding mechanisms, to give only a partial listing. If it all sounds 
troublesome, and it is, the case would be worse if the complexities of rationalization were 
left entirely to government and its responses to the dictates of budgetary pragmatism. 

The core features of the long partnership of science with government are still 
substantially in place, thanks in large measure to the enduring work done long ago by 
farsighted leaders at ONR. Now, as the growth capacity of science sights oncoming 
constraints on public investment, the fifth decade will put to test the partnership's abilities to 
address, through a workable institutional process, the emerging dilemmas of choice. 

-WILLIAM D. CAREY 
Advertising correspondence should be sent to Tenth Floor, 
1515 Broadway, NY 10036. Telephone 212-730-1050 or WU 
Telex 968082 SCHERAGO 
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Int roduci T the New V NOX. 
A breakthrough in 
research capability. 
The quality of any mseatch microscope relies on the 
intermlationship of optical performance, computer 
intelligence and mechanical capability For more than 
six decades, Oiympus has dedicated itself io develop- 
ment of a unique fusion of these distinct disciplines. 

Nowhere is this achievement better exemplified than 
in the all-new Vanox Research Microscope System. An 
innovative concept that builds into the System's models a 
broad range of skills and versatility traditionally requiring 
attachments, accessories and add-ons to limited- 
capability microscopes ... all make the new Vanox the 
most significant contribution to research microscopes in 
over a decade. 

Some of the built-in innovations include three photo- 
graphic ports for cine, 35mm or large format cameras, 
auto-exposure with spot or integrated measurements, 
light balancing filters, choice of condensers and 
illuminators, including Koehler, and so much more 
that only a hands-on experience can attempt to show 
the breakthrough quality of the new Vanox models. 
Arrange a demonstration now by contacting Olyrnpus 
Corporation, Precision Instrument Division, 4 Nevada 
Drive, Lake Success, NY 11042-1179. Phone toll-free 
1 (800) 446-5967. 

OLYMPUS 
In Canada: W. Carsen Co., Ltd., Ontario 
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independent foundation, created in 
1971, to promote scientific 
research in all disciplines which 
contribute towards improving 
human health. 
This aim is pursued by means of 
congresses, courses, seminars 
and specialized studies. 

Some of the international meetings 
scheduled for 1987 are: 

Herpes and Papilloma Viruses 
Milan, Italy 1 March 26-27 
Scientific Organization: F. De Palo (I), 
F. Rilke (I) and H. Zur Hausen (Dl 
IV Pan American Congress of ~ n d r o l o ~ ~  
Slo Paulo, Brazil 1 May 4-6 
Scientific Organization: A. Negro-Vilar 
(USA) and M. P. De Castro (BZ) 
lnhibin - Non-Steroidal Regulation of 
Follicle Stimulating Hormone Secretion 
Tokyo, Japan I May 21-22 
Scientific Organization: H. Burger (Aus) and 
M. lgarashi (J) 
Development and Function of the 
Reproductive Organs 
Turku, Finland 1 June 10-12 
Scientific Organization: M. Pawinen (SF) 
IV Colloquium of the European Pineal 
Study Group 
Modena, ltaly I August 31 - September 4 
Scientific Organization: G.P. Trentini (I), f ' A. Oksche (D) and P. Pbvet (F) 
Cell-to-Cell Communication in 
Endocrinology 
Florence, ltaly 1 October 8-9 
Scientific Organization: L. Martini (I), 
M. Serio (I) and C.W. Bardin (USA) 
Differentiation Therapy for Cancer 
Tucker's Town, Bermuda I October 23-25 L Scientific Organization: G.B. Rossi (I). 
F. Takaku (J) and S. Waxman (USA) 

Do you know all the advantages that 
the Ares-Seron, Symposra Congress Card offers? 
Please hll In th~s form and mall to Ares-Seron, 
Sympos~a lor mnformabon 
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h e  .................... ... .......................................... 
A d d m  .......................... .............. ............................... 
I- ............................................................. 



This remarkable graphical train schedule, drawn in I 885 by the French Trains going from Lyon to Paris are indicated by diagonals running from 
scientist E. J. Marey, shows the trains running between Paris and Lyon, the lower left to the upper right. Steeper lines indicate faster trains. 
with intermediate stops. For example, the first train of the day leaves When a train stops at a station, the line is horizontal during the time of 
Paris at 6:30 am (upper left corner) and arrives in Lyon 13 hours later. the stop. When two trains pass one another, the lines on the graphical 
(The modern high-speed train now makes the journey in 3 hours.) The train schedule cross. Graphical schedules are currently used in Japan for 
diagonals moving from upper left to lower right show all trains going managing the day-to-day operations of the Shinkansen (the bullet train) 
from Paris down to Lyon. and by New Jersey Transit. 

The Visual Display of Quantitative Information 
E D W A R D  R. TUFTE 

'A beautiful, brilliant book.' MATHEMATICAL MONTHLY 

'Original, beautifully presented, sharp and learned, this book is a work of art. The art here 
is a cognitive art, the graphic display ofrelations and empirical data.' SCIENTIFIC AMERICAN 

'A truly splendid volume ... so much care in its writing, illustration, typography, and production. 
It is among the best books you will ever see.' DATAMATION 

'This beautifully produced book is a lucid labor of love and a quietly passionate plea for the good 
and ethical design of information .... The overail intention and power of the book is stunning. 
A classic, as beautiful physically as it is intellectually.' OPTICAL ENGINEERING 

'A visual Strunk and White.' BOSTON GLOBE 

'A brilliant book, advocating heresy on almost every page .... Even more than a landmark book ... 
a declaration of independence from the dual tyrannies of production and design.' CARTOGRAPHICA 

'An unusual and fascinating book ... compulsory reading. A devastating critique of many 
standard graphical techniques, but a constructive one that suggests many ingenious 
and effective alternatives.' NATURE 

250 illustrations, including many of the most sophisticated and beautiful graphics, maps, and 
charts ever drawn. Color, clothbound, exquisitely printed. Moneyback guarantee. $34 (£24) postpaid. 
T w o  or more copies, $27 (£21)  postpaid. 

Graphics Press Box 430 Cheshire, Connecticut 06410 USA 
Graphics Press UK P.O. Box 8 Godalming Surrey GU7 3HB UK 
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oped from the few survivors of a mass 
selection lost their resistance (4). 

In the field, the level of selection declines 
from 100% to 0% over the marein of a " 
treated area, and here the changes of gene 
frequency are a function of the selection 
pressure. Gene Aow into the selected area 
allows the resistant factors to be assembled 
into the resistant strain. 

The response to directed selection de- 
pends not bnly on the change of frequency 
of the resistant factors but also on the 
response to selection for a genetic back- 
ground required for fitness of the resistant 
strain (5). 

W. D. MCENROE 
Suburban Experiment Statwn, 

University of Massachusetts-Ambent, 
Waltbam, MA 02254 
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Response: We agree with Tabashnik that 
the optimal dose depends on a number of 
factors, as emphasized in several places in 
our article. We did not imply that a low dose 
applied to a population with incipient resist- 
ance will always aggravate the problem. 

Our point is that the optimal dose and use 
patterns vary widely; there are no simple 
solutions, and populations with suspected 
incipient resistance create a dilemma, partic- 
ularly in determining the dose. The major 
problem here is, as we pointed out, that it is 
not possible to detect incipient resistance 
development with currently available tech- 
nology; therefore, computer models are not 
yet of much practical help. 

We do not advocate the use of high doses 
in any situations, but instead, in the article, 
recommended the maintenance of refugia 
(Tabashnik's points i and ii), genetic studies 
to characterize the inheritance of the resist- 
ance allele (Tabashnik's point iii), and inten- 
sive monitoring of resistance gene frequen- 
cies (Tabashnik's point iv) to make the best 
judgment. 

We agree with Tabashnik that the use of a 
hibh insecticide dose most likely will cause 
more problems than it can solle, presents 
serious risks for undesirable side effects, and 
runs counter to integrated and any other 
sensible use of insecticides. 

Therefore, we think the only way the 
phrase Tabashnik quotes ("exposing a popu- 

lation with incipient resistance to a low 
insecticide dose leads to rapid fixation of 
resistance. . .") can be misconstrued as a 
recommendation to use a high dose of insec- 
ticide is to read it out of its context. 

McEnroe makes the interesting and valid 
point that resistance development depends 
not only on the gene (allele) directly respon- 
sible for a certain resistance mechanism but 
also on genetic fitness factors or a "genetic 
background required for fitness." 

We did not mention this in our article 
because not much can be said about this 
phenomenon in relation to resistance in 
agricultural insects. 

McEnroe's point deserves significantly 
more attention than has been afforded it so 
far. 

L. B. BRATTSTEN 
C. W. HOLYOKE, JR. 

J. R. LEEPER 
Agricultural Products Department, 

Experimental Statwn, 
E. I. du Pont de Nemours 6 Company, 

Wilmington, DE 19898 
K.  F .  RAFFA 

Depament of Entomology, 
University of Wisconsin, 

Madison, WI 53706 

"Maze1 Tov" Usage 

I would like to respond to Stephen A. 
Ocher's comment (Letters, 17 Oct., p. 
261) about "Maze1 tov." 

The current use of the term "Maze1 tov" 
certainly does mean "congratulations," rath- 
er than "good luck." This is not, however, 
its original meaning. The Yiddish term "ma- 
XI," stems from the Hebrew "mazal," which 
means "c~nstellation." Tov just means 
L c g ~ ~ d . ' y  The direct translation of "maze1 
tov" is therefore, "A good constellation!" 
The idiom originated from the astrological 
interests of the Jews in ancient Israel, which 
are well known from surviving mosaics on 
floors of certain synagogue ruins. In less 
idiomatic terms, when an ancient Israeli 
said, "Maze1 tov!" he was wishing a good 
astrological influence for the recipient of his 
statemedt. This can be loosely termed, 
"Good luck!" The usage of the idiom, how- 
ever, can also follow the event for which 
luck was being wished. Rather than, "May 
you 6e blessed by a good constellation," it 
becomes, "You must have been blessed by a 
good constellation," or "Congratulations!" 
Either way, it comes out "Maze1 tov." 

BARRY D. GREENBERG 
California Bwtechnology, Inc., 

2450 Bayshore Parkway, 
Mountain View, CA 94043 
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One step beyond. . . 
Experience new dimensions in 
biomedical research through the 
oculars of the Leitza Diaplan and 
OrthoplanQ 2 research microsco~s.  
Designed to meet the 
recommendations of leading 
research microscopists around the 
world, these new microscopes 
feature: 
0 Large, high stab$&@ stand fm 

rock solid support. 

Built-in-the-stand aperture and 
field diaphragms for true 
Koehler illumination down to 
1 . 6 ~  objectives. 
Newly designed flatfield and 
widefield objectives for 
unsurpassed brilliance, contrast 
and absolute neutral color 
rendition. 
Modular accessories for all 
imaging techniques from 
epifluorescence to interference 
contrast. 

Findout how Leitz Diaplan and 
Orthoplan 2 microscopes can help 
you keep one step beyond the f ~ l d  in 
biomedical research. Call or write 
for additional information or a 
demonstration to E. Leitz, Inc., 
Rockleigh, NJ 07647. (201) 7621100. 



Performance mes 
;fZ.gi;. " 
*5?&y' ;$ 

Extend your time and Imaging, simulation, 
your budget measurement and control, C31, 

life sciences, geophysics ... 
Your applications are on the cutting 
edge, pushing the frontiers of your You get cost-effective computer sys- 
field-and of today's scientific com- terns tailored to your specific applica- 
puter systems. But your job isn't com- tion and supported by scientists and 
puter system design. You want to save engineers from your field. MASSCOMP 
your time for your project's real work. is staffed with experts from each of 
And your budget has very real limits. the above disciplines. They know your 

Minimum time demands and procedures and instruments. They're 
maximum system performance within on call before and after you receive 
your budget are critical. your system, for technical help and 

overall project consultation. 
The highest performance data They'll have you up and running 

aCquislti0n family fast, avoiding frustrating and expensive 
start-up delays. 

MASSCOMP offers you much more 
than 32-bit MC68020 computing Unmatched price/performance 
power. It's the only complete family 
specifically designed to maximize high- rm AAAAI~  Spec for spec, feature for feature, no 
speed data acquisition and process- 3 competitor comes close to the cost- 
ing performance. From the CPU out, 

- -----I = -- effectiveness of MASSCOMP's real- 

MASSCOMP systems are built for The Micm Supemmputer Company time computers. Applications formerly 
real time. One Technology Park requiring mainframe computing can 

Westford, MA 01 886 One of MASSCOMP's five system y(>2 -,,kt,,, ,,v:.-. 
now be economically handled in your 

,,+~t,q~w~-c,~-+ * -~(617) 692-6200 groups is sure to meet your require- ,,% ,,_, %,, 
department or at your remote location. 

ments for up to 1 MHz sampling, No more waiting for time-critical data. 
transparent multiprocessing, high- I No more loss of control. 

MAXIMUM CPU PERFORMANCE 
resolution color graphics, ANSI- 10 MIPS 
validated FORTRAM; a real-time 12.000 K  whetstone^^^$^^^^^. ,by..- . s 

Save 30% on MC5400 systems* 
enhanced UNIX@ operating System, over l4 MflO~slCPU <y@y3i?d$&$& For a limited time you can save an 
and specialized data acquisition inter- 4 CPUs additional 30% on pre-configured 
faces and software pro rams. P SUPERIOR DATA ACQUISITION 

CAPABILITIES 
MC5400 systems with extended war- 

Your programs wil run faster, 
One million samples per second ranties. These are complete data 

powered by multiple CPUs, floating ac uisition systems, fully confi ured 
point and fully integrated multiple array 

~ ~ { i ! ~ ~ ~ ~ ~ ~ ~ ~ ~ k  wit 71 AID, DIA, digital I10 and fu 7 I color 
processors. And the combination of High data throughput graphics. They represent the single 
UNlX and 32-bit virtual addressing sim- Real-time UNIX@ operating system best value in the industry today. 
plifies scientific program development. 

With MASSCOMP you et more I 
OUTSTANDING SYSTEM FEATURES 

flexibility and faster results. ecause Transparent multiprocessing Call The MASSCOMP 
data acquisition is our core business, MC68020 performance 

Industry standards 
Scientific Products Group 

not just an option. Networked configurations 1-800-451-1824 
Gr hics family 

MASSCOMP~S a istered trademark of Massachusetts Hig "R reliability Find out how MASSCOMP performance 
computer c o r p 3 o n .  
UNU( is a registered trademark of AT&T Bell Laboratories LOW cost: $15,000-$250,000 
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Now, you can save both time and bench space space. In your laboratory, gels are now run and 
in your research lab. documented without ever leaving the bench! 

For the first time students will get Now instead of just seeing demonstrations, 

hands-on learning from one classroom station. students can participate. 
Foto/PhoresisITM is so complete 

FOTODYNE's unique new Foto/PhoresisITM it even comes with a 
system provides leading edge technology for detailed protocol. All for 
recombinant DNA analysis. Electrophoresis, under $1600. For more 
visualization and photodocumentation are now technical information call 
done at one station using only two square feet of 1-800-DNA-FOTO today. 

Call 1-800-DNA-FUTO 

Iimiim INCORPORATED 

16700 West Victor Road P.O. Box 183 New Berlin, Wisconsin 53151-0183 U.S.A. 414-786-9550 Telex 26-0127 

Polarold IS a reg~stered trademark of Polarold Corporation. FMC and Seakem are registered trademarks of FMC Corporation 
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L h e  strategy for running the marathon 
is vastly different than for the 100-vard dash. 

A ~uccessful pension fund haia different 
investment strategy, too. Far different than the 
quick return, end-of-quarter performance goals 
of many investment funds. 

While many financial service companies 
are racing to offer higher risk investments with 
the hope of higher returns, T I M  and CREF 
continue to achieve steady growth with broadly 
diversified portfolios of retirement-oriented 
investments. 

This balanced, long-term investment philos- 
ophy is the foundation for building lifetime 
retirement incomes. 

Maintaining the highest yields over 40 
years would be comparable to maintaining the 
speed of the 100-yard dash over the 26-plus 
miles of the marathon. Highly unlikely. 

The key to successful retirement funding is 
consistency over long time periods, because 
the investments must provide annuity payments 
throughout a staff member's entire retired life. 
A very real reason why over 150,000 retired 
educators enjoy the rewards of having partici- 
pated in a TIM-CREF retirement plan. 

When the results are in at retirement, you 
will find that TIM-CREF retirees are far ahead 

Send for a free copy of our recent survey 
among staff members retired from educational 
institutions. Simply write on your letterhead. 
TIAA-CREE You can count on us today.. 
and for tomorrow. 

Teachers Insurance and Annuity Association 
College Retirement Equities Fund 



MACSY MA solves mat hematical problems analyticallb 
Now you can do algebra, calculus, differential equations. 
Simplib factor and expand equations. Compute with matrices. 
~ n d -  mok. Symbolically. 

- 

If you work with quantitative models in scientific or 
engineering disciplines, MACSYMA can increase your 
modelling power. MACSYMA combines symbolic and 
numeric computation. And enables you to accurately 
manipulate symbolic expressions in a fraction of the 
time required manually. 

Wide range of capabilities 

MACSYMA offers the widest range of capabilities 
for symbolic computations in applied mathematics of 
any commercially available program. For example: 

Algebra: MACSYMA can manipulate large expres- 
sions, expand, simplify and factor expressions, handle 
matrices and arrays and solve systems of equations. 

Calculus: MACSYMA can differentiate, perform 
definite and indefinite integration, 
take limits, expand functions in Taylor 
or Laurent series, solve differential 
equations and compute Laplace 
transforms. 

Symbolic-Numeric interface: 
MACSYMA can generate FORTRAN 
coding of expressions for numerical For an information kit about all the 
analysis or perform numerical analysis ways MACSYMA can work for you, 
in the powerful MACSYMA'" language. 

PostlProcessing: MACSYMA can 
plot in 2 or 3 dimensions and interface 1 -800-MACSY MA. 
to standard mathematical text In Mass., Alaska or Hawaii only 
composers. call: (61 7) 577-7770. 

Broad base of applications 
Or please write to us at: 

Throughout the world thousands of scientists, engi- 
neers and mathematicians are using MACSYMA in r------------------- 

Computer-Aided Math Group - Dept M-Sl-3 
such diverse applications as structural engineering, I %,,!is* h. 

1 

fluid mechanics, acoustics, CAD, electronic and VLSl n Cambri 
I 

I E a m b i , d % F  circuit design, electromagnetic field problems, plasma I 
I 

physics, atomic scattering cross sections, control I Name 
I 

theory, maximum likelihood estimation, genetic studies I Title 
I 

and more. I 
I Company 

I Address 
I 

Compatible with many computer systems 
Zip 

I 
I CiV 

Current systems include: MicroVAX II'", VMS'" I Telephone 
I 

Extension I 
Symbolics 3600'" Series SUN-2'" & SUN-3" I MACSYMA is available to cdbgets and unhrersb at 
VAX': VMS" & UNIX'" MasscompT" MC5500" spectal rates. I 

Other versions will be following soon. Lllllllllllllllllll-J 

MACSYMA 
The most comprehensive software approach Your next step in computing." 
to symbolic mathematical computations. 

YICSYNA, s)rnb&x and SYYBOUCS 3800 are trademarks 01 Symbolrcs. Inc MluoVAXll, VAX and VYS are trademarks of the Drgrtal Equrpment Corporatron UNIX 1s a 
trademark of AT&T Bell Laboralorres Y-mp IS a trademark 01 the Massachusetts Cornpuler Corporatmn SUN-2andSUN-Safe trademarks 01 SUN Mrcrosyslems, h c  
Copyright 1986 Symbolics, lnc. 
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ANT MANAGER" 
SOFTWARE FOR THE IBM PC/XT AND COMPATIBLES 

IN USE AT OVER 50 UNIVERSITIES 
FREE 8 Page Brochure Demonstration D isk  $10 
User's Manual $25 Complete System $425 

Call: (4 15) 548-3 129 

N i l e s  & A s s o c i a t e s  
1545 Scenic Avenue, Berkeley CA 94708 
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The Health Effects lnstitute 
Announces a Symposium on 

Diesel Emissions and Health Effects: 
Current Status and Future Research Needs 

FEBRUARY 10-12, 1986 
The Cottages Conference Center 

Hilton Head Island, South Carolina 

I As part of 11s Fourth Annual Conference, the HEI is sponsoring a symposium on the 
toxicology of diesel emissions, and the exposure and characterizaiion of diesel exhaust. 
Topics include: 

Results of animal bioassays 
Disposition of inhaled soot and organics 
DNA damage and genotoxicity 
Mechanisms and modulation of respiratory tract carcinogenesis 
Societal implications of the use of diesel fuel 

The symposium will be co-chaired by Dr. Roger 0. McClellan, member, HE1 Research 
Committee and President. Lovelace Inhalation Toxicolo~v Research Institute, Albuaueraue. 
NM, and Dr. Gerald N. Wogan, member, HE1 ~esearch-committee and Head, ~ e i a r t i e n t  
of Applied Biological Sciences. Massachusetts lnstitute of Technology, Cambridge. MA. 

Registration fee for the Symposium is $100 
Lodging and meals will be extra 

Participation in the Symposium is limited 
and by pre-registration only 

For further information, contact: Dr. Rashid Shaikh, Health Effects Institute, 215 First 
Street, Cambridge, MA 02142, (617) 491-2926. 
The Health Effects lnstitute is an independent, non-profit corporation that is the nation's center for studies 
of the health effects of automotive emissions. It is funded jointly by the United States Environmental 
Protection Agency and the automotive industry. 

AVTO-E 
MEASUREMENT 
ON YOUR IBM PC 

New digitizing tablet with 
Sigma-ScanTM measurement 

software. $1195 
Cat lt3011 - 12" x 12" system 

Resolut ion o f  .025 mm, accuracy o f  
at  least .25 mm. Comes w i t h  state- 
of-the-art sof tware f o r  area, linear, 
perimeter, length o f  c u r v y  line, and  
angular measurements. X, Y po in t  o r  
stream digit izing. Descr ipt ive statis- 
tics. Transfer data  t o  other programs 
in standard A S C I I  o r  DIF format.  

C a l l  o r  w r i t e  t oday  f o r  m o r e  
in format ion .  

JANDEL SCIENTIFIC 
M l C R O C O M P U T E R  T O O L S  F O R  T H E  S C l E N T l S T  

2656 Bridgeway, Sausalito, CA 94965 
800-874-1888 

(In Cal i f .  ca l l  415-331-3022) 
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THE SIXTH ANNUAL CONGRESS FOR 

HYBRIDOMA RESEARCH 
MARCH 1 - 4,1987 

MOSCONE CENTER, SAN FRANCISCO, CALIFORNIA 
Organized by Scherago Associates, Inc. and Mary Ann Liebert, Inc., publishers 

Co-Chairmen: 
Zenon Steplewski, The Wistar Institute, Philadelphia, PA 
Hilary Koprowski, The Wistar Institute, Philadelphia, PA 

Joseph Davie, Washington University, St. Louis, MO 

PROGRAM 
KEYNOTE ADDRESS (Sunday P.M.) 
Stephen Goff, Columbia University, Alexander Rich, M.I.T. 

ACQUIRED IMMUNE DEFICIENCY SYNDROME (AIDS) 
(M0ndayA.M. - P.M.) 

Chairman: Erling Norrby, Karolinska Institutet, Stockholm, Sweden 
Speakers: Luke Montagnier, Paris William Haseltine, Boston 

Robert C. Gallo, Bethesda Myron Essex, Boston 
Jay A. Levy, San Francisco Robin Weiss, London 
Simon Wain-Hobson, Paris Dani P. Bolognesi, Durham 
Flossie Wow-SUl, Bethesda Bernard Moss. Bethesda 

TRANSQENIC MICE A S  TOOL IN IMMUNOLOQY (Tuesday A.M.) 
Chairman: Davor Solter, The Wistar Institute 
Speakers: Rudolf Grosschedl, U.C.S.F. 

Ken-lchi Yamamura, Kumamto Univ. Medical School 
Jean-Claude Weill, Institute Jacques-Monod 
Barbara A. Knowles, The Wistar Institute 

WORKINQ QROUP MEETINGS 
This year we are planning two Working Groups: 
A. IMMUNOTHERAPY - Chairman, Michael Mastrangelo 

Thomas Jefferson University Hospital 
B. IMMUNODIAGNOSIS - Chairman, Edgar Haber 

Massachusetts General Hospital 
Working groups will meet in closed sessions. It is our intent to select participants 

ANTI.i>IOTYPE VACCINES (Tuesday F!M.) 
Chairman: J. Donald Capra, University of Texas 
Speakers: Katheryn Meek, Univ. of Texas Health Science Center 

At Dallas 
Ronald C. Kennedy, Southwestern Foundation for 

Biomedical Research 
Dorthee Herlyn, The Wistar lnstitue 
Karl Erik Hellstrom, Oncogen Inc. 
David Sacks, N.I.H. 

THE USE OF HYBRIDOMAS IN DETERMININQ CYTOKINE 
STRUCTURES AND (Wednesday A,M.) 
Chairman: Robert Schreiber, Washington University 
Speakers: Robert Coffman, DNAX Research Institute 

Frank Fitch, Pritzler School of Medicine 
Carl Pierce, Washington University School of Medicine 
Robert Schreiber, Washington University 

ANTI-CARBOHYDRATE MAB'S IN THE STUDY OF QLYCOLI- 
PID-MEDIATED CELLULAR EFFECTS (Wednesday a.m.) 
Chairman: Jan Thurin, The Wistar lnstitute 
Speakers: David A. Cheresh, Scripps Clinic & Research Foundation 

Tomas Brodin, The Wallenberg Laboratory 
Bruce Fenderson, Fred Hutchinson Cancer Research Center 
Nobuo Hanai, Fred Hutchinson Cancer Research Center 

SUMMARY (Wednesday P.M.) 
Chairman: Joseph Davie, Washington University School of Medicine 

actively involved in the above listed research for in-depth discussion of program made 
recently. The consensus reached by working groups will be presented to the whole Congress and results of these discussions will be published in Hybridoma. 
Investigators interested in participating in these Group Meetings should send a short summary to DL Zenon Steplewski, The Wistar Institute, Thirty Sixth Street At 
Spruce, Philadelphia, PA 19104. (275) 898-3924 by January 10, 1987. 

POSTER SESSION AND EXHIBITS 

REGISTRATION FEES: 
$450 On-site registration 
$400 ADVANCE REGISTRATION - (Received by Jan. 15) $150 STUDENT REGISTRATION - Undergraduate, graduate students only. Conf. in writing. 
4-7 registrations received together from same organization $300 each. 8-10 registrations received together from same organization $200 each. 
Larger group rates available upon request. Cancellations must be received in writing by February 1, 1987. . . ............................................................ 
Attendance will be limited. Make checks payable to: Scherago Associates, inc., DNA/ HYBRIDOMA S-11-14 

Please resenre space(s): Registration Fee of $ enclosed. 
Please send abstract form. 

Name 

Dept. Organization 

Street 

City State Zip 

Telephone: ( ) 

Return to: Hgbridoma: c/o Scherago Associates, Inc., 1515 Broadway, Dept. S-11-14, New York, NY 10036 (212) 730-1050 




