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"Fur" (technically pile) on thorax of 
moth. Orr11o.sitr rithc~sc,c~tl.r. Such fur 
allows noctuid winter moths to main- 
tain thoracic temperatures above 30°C 
during flight at near freezing tempera- 
tures in late winter. It consists of modi- 
fied scales (that color Lepidoptera 
wing,), elongated to near 2 millimeters 
to serve as insulation. See page 177. 
[Bernd Heinrich. University of Ver- 
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The new LKB Quality Chemicals 
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Hot off the presses is a new 76-page, full- 
color catalogue-the LKB Quality Chemi- 
cals Catalogue. This latest edition packs 
comprehensive, up-to-date information on 
all the reagents, buffers, separation media 
and other supplies available from LKB. It 
also provides more information about each 
product, more applications and complete 
information on several new products such 
as preparative-scale chromatography col- 
umns, new HPLC columns, and amino acid 

analysis buffers and reagents. 
If your lab does electrophoresis, electro- 

focusing, chromatography, HPLC, lumi- 
nescence, liquid scintillation counting, 
amino acid analysis or cellular biology, you 
can't afford to be without it. Offering com- 
plete descriptions of the nearly 400 fine 
chemicals and consumables in our range, 
it's your mail-order reference to the single- 
source supplier. Ask for your free copy 
today. 
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Over 60 qualified representatives throughout the world. 
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Benchtop Ultracentrift- - -- s 
For spinning small 
samples at 100,000 rpm 

For a decade, researchers 
have been using the economical 
little AirfugeSO Ultracentrifuge 
to pellet microsamples quickly 
at high centrifugal forces. It 
accelerates to 100,000 rpm, 
pellets, and gently stops before 
a floor-model ultracentrifuge 
can even get to speed. 

Now Beckman offers 
yet another advance 

in ultracentrifuge 
technology - the 
TL-100. This 
microprocessor- 

controlled bench- 
top model with 

refrigeration does a lot more 
than pellet. It can isolate plasmid 
DNA in a 2-mL tube using 
precious little CsC1. It makes rate 
zonal separations just like big 
ultracentrifuges but in 2.2-mL 
tubes in its own miniature swing- 
ing bucket rotor. It even offers a 
vertical tube rotor with 2-mL 
tubes. 

Use the Airfuge for quickly 
pelleting small sample volumes 
and for special jobs like pre- 
paring particles for electron 
microscopy. Use the TL-100 for 
any other separation technique 
on microsamples. Save your 
floor-model ultracentrifuge for 
larger volumes. 
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Computer-Assisted Analysis in Organic Synthesis-E. J. Corey et al. 

New Approaches in Economic Analysis-Leontief Wassily et al. 

Computers in Production Agriculture-Donald Holt. 
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ASYSTmultiple windows permit side-b 
comparisons. The bvo-dimensional ~ d r o ~ i e ,  
shown, is one of the many built-in functions. 

Least squares, polynomial, exponential, and 
logarithmic curve fitting routines fully 
integrate with 0therASY.T capabilities. 

. .... . ,lSYSJ data acquisition and analysis 
routines can be combined to create powerful, 
menu- driven functions. 

AYSTintegrates analysis functions with 
graphics. On-screen cursors allow interactive 
selection of curve segments. 

ASYST Scientific Software. 
Acquisition, analysis and graphics capabilities 
turn p u r  IBM PC into a powerful workstation. 
ASYSTand your IBM PC, XT,'M AT, or 
compatible put you in direct control. 
You can reduce data while collecting- 
displaying results as you proceed. Now 
for the first time you can pull informa- 
tion through the analytical process with- 
out timesharing delays or software 
bottlenecks. See why "scientists and 
engineers will rejoice at having such a 
versatile tool to turn their PCs into 
minisu- PC Magazine. 

Get the speed and precision of a 
minicomputer-at a fraction of the cost. 

ASYST fully utilizes the PC's 8087 copro- 
cessor for precision exceeding that of 
other micros-and many minis and 
mainframes. 
A 1024-point FFTwith ASYST/IBM PC 
takes less than 3 sec. An optimum perfor- 
mance custom routine on a DEC 1 1/23 + 
minicomputer with FPF 11'" took 2 sec.-at 
five times the price. 
ASYSTis composed of three separate, 
but fully-integrated, modules: 
Module 1: S stem/Graphics/Statistics 
establishes t1e environment. Includes 
data representation and storage; arith- 

metic, trigonometric, hyperbolic and other 
mathematical and statistical functions; 
direct graphics output and display; array 
manipulation; control of vectors and 
matrices; automatic plotting; file manipu- 
lation; programmin control structures; 
and a built-in text eiitor. 
Module 2: Analysis reduces and ana- 
lyzes data. Includes Eigenvalues, Eigen- 
vectors, polynomials, least squares 
approximations, curve fitting, convolutions, 
integration, differentiation, smoothing, and 
Fast Fourier Transform. 
Module 3: Data Acquisition allows 
interfacing with laboratory instruments. 
Commands such as "A/D.INU allow data 
communication with standard interface 
boards. Includes A/D and D/A conver- 
sions, digital I/O, timing, and triggering. 
Commands can be combined for custom- 
ized automatic acquisition and control. 
Module 1 works alone-or with either of 
the other two modules-allowing you to 
tailor the system to your specific needs. 
All functions are always available. You 
never have to leave the system to access 
any of its capabilities. 

Built-in routines. Full programmability. 
Use straightforward, pre-programmed 
commands such as XY.DATA.PLOTand 
ARRAY.EDIT. 

Combine and modify commands to 
extend the system for your custom 
applications. 

Take advanta e of our 30-da no-risk 
offer. Call (804 348-0033, to&! 
In New York state, call (212) 702-3241. 

MACMILLAN SOFTWARE CO. 
An Affiliate of Macmillan Publishin Company 
866 Third Avenue, New York, NY 18022 Copyr~ght 1984 by Mocmillon Softwore Company 
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Oceanography from Space 
Climate variability affects large segments of our economy from the 

Florida citrus grower and the Kansas farmer to the utility and construction 
industries. Our nation would benefit in several ways from better climate 
prediction capabilities. * 

The possibility of improved prediction depends critically on understand- 
ing the role of the oceans in the climate system. It is fortunate that new 
space technology promises to provide the necessary global synoptic de- 
scriptions of the upper oceans and their interaction with the atmosphere and 
that new computer resources are ready to help analyze and model the data. 

The currents, the eddies, and the driving forces-winds, radiation, and 
mass flux at the ocean surface-must all be measured simultaneously and 
globally if we are to understand air-sea interaction processes and to 
construct accurate predictive models. Such measurements can be obtained 
only by satellite-borne instrumentation, appropriately complemented by in 
situ data. Satellite measurements of global biological processes, particularly 
near-surface ocean biology, are also an essential key to understanding the 
biogeochemical cycles of carbon dioxide. 

The ocean science community has recognized the special role of satellites 
by developing a phased plan for oceanography from space, a series of four 
satellite missions for ocean physics, biology, and geodesy. The first of these 
is the Navy's Remote Ocean Sensing System (NROSS), scheduled for 1989; 
it will provide operational information on ocean waves and eddies and 
research data on surface winds. 

The second of the series is proposed as a joint United States-French 
mission, TOPEXIPOSEIDON, that will carry a high-precision altimeter to 
measure the topography of the ocean surface. This topography results from 
the combined effects of winds, currents, and gravity. Together with the 
ocean surface winds measured by NROSS, the global data on ocean 
currents revealed by TOPEXIPOSEIDON will provide for the first time a 
synoptic global description of ocean circulation. Mission studies for TO- 
PEXIPOSEIDON have been conducted during the past 5 years, and the 
satellite design studies have been completed, emphasizing low-risk, flight- 
proven technology. Participation by the French will not only provide a 
significant savings in cost from a solely U.S. mission but will also continue a 
valuable international cooperative effort. Current planning is aimed for 
flight in 1990 depending on budgetary approval. Launch of TOPEW 
POSEIDON in 1990 is deemed critical by oceanographers because, without 
simultaneous measurements of currents and winds, we cannot hope to 
understand the physics of large-scale and long-term air-sea interaction. 

The third and fourth steps in the satellite series focus on biology and 
geodesy. NASA is currently investigating flight opportunities for ocean 
color measurements that allow determination of chlorophyll content of the 
surface layers and provide flow visualization. This mission has been 
recommended by the ocean science community for launch in 1990. For 
measurements of the earth's gravity and magnetic field, a geopotential 
research mission is proposed for launch in 1991. Measurements of the 
earth's gravity will enable us to determine the effect of gravity on the 
topography of the ocean surface-the geoid-and thus in combination with 
the altimeter measurements to determine absolute currents. 

By coming to a general consensus, oceanographers have put together a 
plan that opens the door to a quantum jump in description and understand- 
ing. The data will be central to predictive systems for protection and control 
of our exclusive economic zone, fisheries conservation and management, 
offshore oil and gas production, and mineral extraction. This new program 
should have high priority in the nation's overall science e f f o r t . - R ~ ~ E ~  
REVELLE, Professor of Science and Public Policy, University of California, 
San Diego, La Jolla 92093 

*B. I. Edelson, "Mission to planet earth," Science 227, 367 (1985) 






