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Firelite'" FireLite is the newest addition to Packard's Constant-QuantaTM 
glow luminescent product line. FireLite's homogeneous dual reporter 
assay system provides long-lived "glow" type signals, with a 

f Packard half-life up to five hours, for both firefly and renilla Iuciferase enzymes 
expressed in cells. Two reports from one well enable batch 
processing and the ability to screen over 100,000 assay points 
perdayonTopCounpNXTTM. 
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Long luminescent signal half-life (up to five hours) 

High sensitivity for both firefly (luc) 
and renilla (fen) luciferase enzymes 

96- and 384-well microplate 
compatible, dual reporter assays 

Batch processing on TopCount NXT 

Simple "mix-and-measure"procedures 

Elimination of injector-based methods 
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n • COVER A composite, false-color image of Jupiter's moon lo taken by the 3cience Calileo orbiter bn 29 March 1998. ~ o s t  o f  lo's brilliant colors are d ie  to 
sulfur compounds, but the dark features are probably silicate lava flows, 
many of which are associated with deposits (red) from explosive volcanic 

www.sciencemag.org eru$ions.~he circular plume deposit f;om the volcano pro-metheus (right) 
is -250 kilometers in diameter. [Image processing: P. Ceissler] 
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Are your blotting signals getting blurred in the 

background noise?Are your tests as DNA-sensitive 

as they should be?Clearly, you could do with a 

little help. 

The actvanced p e r f a m e  formula of Hybond-XL nylon 
membranes has been specifically designed to give you 
mare i n f d n  per gel. 
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to frYe times better than other membranes.You can detect 
minor bands more reliably and with shorter exposure 
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for nucleic acid Motting and h ~ d ' ~ o n ,why compromise 
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about other Hybmd prodods call 1-800 526 3353 in the 
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OLD SOFr WOES 
Most of the evidence for early cultural 
evolution is from pottery or tools because 
these items are resistant to degradation 
and tend to be preserved, but records 
from more fragile items are important for 
providing a broader perspective. Kuttruff 
et a1 (p. 72; see the news story by Pringle, 
p. 23) describe and have dated a remark-
able collection of shoes preserved in de-
posits in Arnold Research Cave, Missouri. 
Eighteen shoes and sandals are complete 
or nearly complete and another 17 speci-
mens are fragmentary. Together, the shoes 
providea record of constructionstyles ex-
tending back to about 8000 years ago. 
Construction styles did not appear to be-
come more complex with time; some ear-
lier shoes were quite intricate, and all 
were made from grasses orwoody fibers. 

SELECTIVEVIBRATIONS 
Dissociative recombination of ions with 
free electrons is an important reaction in 
astrophysics and the upper atmosphereas 
well as in plasma processingand combus-
tion. Experimental investigation of such 
reactions in molecular beams is hampered 
by the difficulty in generating sufficiently 
strong beams of vibrationallyrelaxed ions. 
Ion storage rings overcome this problem 
and allow molecular ions to relax to their 
vibrational ground state. Amitay et aL (p. 
75) have extended this technique to allow 
determination of the product distribution 
as a function of vibrational excitation of 
the reactant ion. They studied the disso-
ciative recombination of HD+ with an 
electron and show that rate coefficients 
generally increase for high vibrational ex-
citations, where new dissociation routes 
become accessible. However; for isolated 
vibrational states, very low rate coeffi-
cientswere observedthat could not be re-
produced by theoretical calculations, 
which suggests that the process is not ful-
ly understood. 

SHlFllNG k E  SHEET 
Melting of the West Antarctic Ice Sheet 
would raise sea level by 5 to 6 meters. 
One clue to the stability of the ice sheet 
in response to current climate change is 
its past behavior during interglacial peri-
ods. To examine this question, Scherer et 
al. (p. 82; see the news story by Kerr, p. 
17) drilled several holes through the ice 
sheet and collected glacial sediments 
from its bed. In several holes, the bed ma-
terial contained Quaternary marine di-
atoms; these samples also had high con-

I 

centrationsof beryllium-10, a cosmogenic 
isotope with a half-life of 1.5 million 
years. Together, these data imply that the 
ice sheet receded greatly sometime dur-
ingthe last 1.3 millionyears and probably 
duringthe past 600,000 years. Duringthat 
time, sediments containing the diatoms 
and 'OBe could be deposited upstream of 
the locationof the drill holes. 

GETTINGLIPOSOMEL 
TO GIVEUP DNA 

Recent studies have shown that com-/ plexes of DNA with univalentcationic 
liposomes (CLs) used for gene deliv-
ery can adopt a we[,-defined structure 
in which DNA is aligned between 
lamellar liposome sheets. Koltover et 

W,*ltir 

1 show that for DNA-CL ratios most fa- Bi 
vorable for gene transfer, a different 1 
structure forms in which the DNA j 
molecules are encapsulated in lipo- 1 
some tubules. Optical microscopy re-
vealed that this latter form rapidly 
fuses with anionic membranes to re-

I 
lease DNA, while the lamellar com-
plexes bindstably and retain DNA. 

TO SOFTEN, ADD WATER 
Many minerals in the mantle can contain 
some water; one of these minerals is 
wadsleyite, which is abundant in the low-
er part of Earth's upper mantle between 
depths of 440 and 660 kilometers. In ex-
periments simulating mantle pressures 
and temperatures. Kubo et al. (p. 85) 
show that even the addition of a small 
amount of water to wadsleyite greatly 
reduces its strength. Thus, even if some 
water is  present in the mantle at this 
depth, the mantle could be weak, and 
considerably weaker than the strengths 
indicated from experiments conducted 
under dry conditions. 

SIZZLING SlUCATES 
The highest temperatures estimated for 
the surface of lo, a moon of Jupiter, by 
Voyager 1 in 1979 was about 650 kelvin 
(K). This temperature is not high enough 
to allow silicate volcanism as is observed 
on Earth but is within the temperature 
range for liquid sulfur; thus, sulfuric lava 
flows, lava lakes, and plumes were as-
sumed to dominate the brilliant yellowish 
landscape of this volcanically active moon. 
The search for silicates on lo continued 
after Voyager with some observations of 
higher temperature "hot spots," but now 
McEwen et al, (p. 87) Rave used infrared 
wavelength observations from Galileo to 
estimate that at least a dozen hot spots 
have minimum temperatures exceeding 
1700Kand the Pillan hot spot has a max-
imum temperature in excess of 2000 K 
(see the cover, which shows some of 
these hot spots colored in red). These 
high-temperature regions on lo indicate 
that silicate volcanism is prevalenton sul-
fur-coveredlo and that some of these sili-
cates are Wemely hot compared to ba-
saltic volcanismon Earth. 

RELATIONSHIP FRAGMENTATION 
What effect does forest fragmentationhaw 
on the relationship between trees and 
their pollinators?Aldrich and Hamrick (p. 
103) have discovered dramatic changes in 
plant fecundity (the shade tree Sympho-
nia giobulifera) and pollinator (humming-
bird) behavior in the rain forest that had 
been fragmented duringthe past 10to 30 
years. The study used genetic analysis to 
determine the parentageof a largenumber 
of saplings and seedlings.Cwtaintrees iso-
lated in pasture greatly increasedin fecun-
dity and dominated the production of 
seedlings in the remnant forest Humming-
bird behavior was altered, resulting from 
increased flower production in pasture 
trees and leadingto increasedself-fertiliza-
tion of these trees. These changes have led 
to a genetic bottleneck that has markedly 
constrictedthe plant donor pool 

ELECTRIC PUMPS 
Multisubunit enzyme complexes, the en-
ergy generators of the mitochondrion,use 
the downhillflow of electrons from NADH 
(the reduced form of nicotinamide ade-
nine dinucleotide) to oxygen to pump 
protons across the mitochondria1mem-
brane. lwata et a1 (p. 64;see the Perspec-
tive by Smith, p. 58) present the refined 
structure of the complete 11 subunit-
complex Ill,also known as cytochrome 

CONTI~ONPAGE11 
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.bcl, which reveals how the electrons ini-
. tially deposited by ttbiquinone are trans-' portedto the acceptor cytochrome cl by 
. a35' rotationof the"Rieske"subunit 

LYMPHNOMRENMNOUS 
" -,Tcells and B cells that an specific for an 
2.antigen must somehow contact each oth-
'.;:er in the lymph nodes, where the antigens 

A m  TAIL NUQEAm 
The pathogenic bacterium Listma mono-
sylogenes invades cells and then acquires 

-a tail of actin that moves the bacterium 

around the cellA bacterial protein known ' 
asActA is crucial for the formation of the 
actin ta i l  Welch et al. (p. 105) now de-
scribe in detail the role of a host cell pro-
tein complex that ads inconcert with ActA 
to promoteactin tail assernbly.These find-
ings shed light not only on the mecha-
nism of Listena invasion, but also suggest 
that endogenous host ActA-like proteins 
will be important in forming other polar-
ized actin structures. 

PATHWAYTO HEmmREAK 
The four-chambered human heart initially 
develops as a two-chambered tube con-
sisting of one atrium and one ventricle. 
Partitioning (septation) of these primor-
dial chambers is critical for normal heart 
function. Mistakes are common, however; 
atrialsepta1defects (ASDs) occur in about 
1in 1500 live births. khot t  e t  aL (p. 108; 
see news story by Barinaga, p. 32) show 
that a subset of ASDs, conduction de-
fects, and other heart abnormalities are 
caused by mutations in the gene encod-
ing the heart-specific transcription factor 
NKXZ-5. Homologsof thisgene have been 
implicated in heart development in fruit 
flies and mice. 

Early in mtebrate emblyonk 
the three germ layers are specified.These 
layers, ectoderm, mesoderm, and endo-
denn,eachgiverisetospedficoqga~and 
tissues. Henry and Melton (p. 91) have 
identified a homeobox-containinggene, 
Mixeu, that spedfies the identityof the en-
dodermalgerm hpr.The morespecifican-
teropostwior pattem is specified by other 
downstream factors. These studies in 
Xenopus show that endodenn develop-
ment follows a hierarchy of global defini-
tion Mowed by further specification that 
g i v e s r i s e t o e n d o d e m M U y M ~ .  

TECHNICAL C O M M E N T  SUMMARIES A 

Stmctumoffblrwrat The MItext of these commentscan 
High Tand P mmr.xiencemag.arg/~gUcontent/W281/5 

D. Andrault et aL studied (31 €)ct., p. 831) the structure of iron under high tempera-
ture (T) and pressure (P) in a laser-heated, diamond-anvilcell They found that iron 
underwenta phasetansformatjon and exhibited"an orthorhombic lattice." 

L Dubrwinskyet a1see "two problemswith this conclusion."They state thgt the 
"method of applying structural refinement for the purpose of 'quantitative assess-
ment of a structural model' is invalid." They also 'question whether phase analysis of 
collectedx-ray patterns can be interpreted as a mixtureof known iron phases .., iron 
oxide, and pressuremedium." 

Andrault et aL respondthat they "favor an orthorhombic-iron expianation of the 
experimental features, which seems ...the most parsimonious," and they discuss each 
of the u i t i c im inturn. 
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CHOOSE YOUR POLYMERASE 
TOPO" Cloning can be used to clone PCR products amplifiedfrom Taq, proofreading polymemses, or long polymemse 
mixtures. Chooseyour polymemse, then choose a TOPO" Cloning Kitfbr 5-minute, high-ejjiciencycloning. 

Fast TA Cloning@ 
The TOPO" TA Cloning" Kit is the fastest kit for cloning Taq-amplified PCR products. 
The pCRa2.1-TOPO vector contains 3'-T overhangs and is activatedwith topoisomelaseso 
you can Ligate PCR products i n  just 5 minutes and get up to  95% recombinants! 

i 

, , 
-* Efficient Long PCR Cloning 
[' The TOPO" XL PCR Cloning Kit is the first kit specifically designed for efficient cloning 

( of long (3-10 kb) PCR products. The pCR"-XL-TOP0 vector and novel protocol let you 
done long PCR products with efficiencies as high as 80% and low backgmund! Ifyou're 
cloning.long PCR products, this is the kit for you! 

Easy Blunt-End PCR Cloning 
Use the Zero BluntmTOWmPCR Cloning Kit to  clone your blunt-end PCR products with 
95% efficiency and Low backgmund. This unique kit combines Invitrogen's TOPO" Cloning 
and Zero Background" technologies to  give you the easiest, most efficient way t o  
done blunt-end PCR products. No other blunt-end PCR cloning method wen comes close 

ONE-STEP CLONING AND EXPRESSION 
TOPOmCloning and Expression Kits contain expression vectors that are TOPOmCloning ready to save you 
hours of ligation and cloning time. Now you can go straightfrom PCR cloning to expression without subcloning! 

Express in Mammalian Cells 
The Eukaryotic TOPOmTACloning" Kit contains the unique pcDNA3.1P5-His-TOP0 
vector. This vector has a l l  the elements you need to: clone your Taq-amplified 
PCR product i n  5 minutes, efficiently express your protein i n  mammalian cells, 
rapidly purify your protein on nickel-chelating resin, and easily detect expression 
by western blot or ELISA. For direct expression of PCR products i n  mammalian 
cells, the EukaryoticTOPO" TA Cloning" Kit i s  the best choice! 

Express in Bacterial Celk 
For TOPO" Cloning and bacterial expression, you've got a choice. The pTrcHis2 TOPO" TA 
Cloning" Kit is ideal for cloning and expressing non-toxic or soluble proteins. I f  your 
protein is toxic or tends to form inclusion bodies, try the pBAD TOPO" TA Cloning" Kit. 
It uses the unique araBAD promoter to  allow the tightest regulation of expression. 
Both kits offer 5-minute cloning of PCR products and direct expression i n  E. coli. 

, TAKE IT FROM SPARKY 
For thefastest, easiest, most efficient way to clone PCR products, get your hands on a TOPO" Cloning Kit. 
With so many kits to choosefrom, there's guaranteed to be one thatfitsyour needs. Tofind out more about 

i these kits and our continually expanding line of TOPOmCloning products contact Invitrogen today. Askfbr Sparky.. 0 , ' 
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Introducing: pGeneGripTMFIuorescentvectors 
- Transcriptionally active fluorescent DNA 

Conformationally intact & supercoiled 
No labeling or purification required 
Simple and ready to use 

pGeneGripTMvectors*are a unique series of modified plasmids. 
Taking advantage of our innovative DNA tagging procedure, the 
pGeneGripmvector is efficiently and irreversibly labeled without 

- changing its supercoiled structure or transcriptional activity. 
pGeneGripTMvectors are a breakthrough product line for gene 
delivery and gene therapy research. For the f ~ s ttime, scientists have 

.+ 

the opportunity to simultaneouslyfollow biodistribution of the 
plasmid DNA and*expressionof the encoded transgene product. 

Our pGeneGripMvectors are currently available with Fluorescein, 
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Rhodam'-- or Biotin labels which encode GFP, P-Galactosidase or 
I Secreted d i n e  phosphatase. 
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Pkmlid/..' * .' a ? Figures:
- TO Order Call: 888-428-0558 A. Fibroblasts transfectedwith

pGeneGripmRhodamine/GFPvector:
Fax: 619-587-1499 I. Rhodamine labeled DNA 

,&is, 4370 La Jolk VMoge Drive,Suite 960 2. GFP expression 
'1, 
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San Mego,CA 92122 8. Electrophoresis of pGeneGripm 
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For the complete product list check out theGTS Webslk~8k s s  -

Rhodamine labeled fluorescent vector 
Lanes: 1. Bgal, 2. GFP, 3. Blank 
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PCR optimization , i~ens~dan 

in one single experiment rnafJthorised 

The determination of the right annealing temperature is Of course, both Mastercyclers are licensed and 
crucial for establishing a new PCR experiment. The new authorized for PCR. 
all-round genius Mastercycler@gradient is an innovative, 
compact thermal cycler for even the most demanding 
PCR*applications. Its gradient function enables a tem-
perature gradient of up to 20°C to be generated across 
the block, thus optimizing the annealing, denaturation, 
or extension temperature in one single experiment. 
Its 96-position all-in-one universal block can accommo-
date 96 x 0.2 ml tubes, 77 x 0.5 ml tubes, or one 96-well 
plate - without block exchange. 

The exact block homogeneity ensures reproducible 
results. Variable, high incubationspeeds as well as time 53oc b 67°C 
and temperature increments for hot-start, touch-down, 
and long PCR provide maximum programmingflexibility. Experimentaldeterminationof optimal annealing temperature. 

The calculated primer annealingtemperature was 56.5"C, the 
The MastercyclePpersonal isdesignedto meet personal actual annealingtemperature is 63.5"C. The ribosomalspacer region $ 
applications. Its 25-position all-in-one universal block of mycoplasmsfrom H9 cell cultureswas amplified. 5 

0 
holds 25x02 ml tubes, 16x0.5 ml tubes, or one micro-

M-,epmt-bupaten tentTh bYHORmannnLa-, 
plate in a 5x5 grid. acti ice of thepat- ~oh~erasechain.^ (PCRJ process requirasa I ~ S ~ . 

T h e E P p e n d a t T h e r m s l c v C l e r s ~ l e ~ ~ ~ ~ m a y b e u s e d m P C R l i c e m e s  
avail* fmm tbPerWn-UmerCwmratkn.Theif upewith A&omed Femmtsslss prmridesa limnedPCR license," acmmpanying--*-;.- --

Personal memorv cards for 10 individuallv developed.... 

protocols allow an easy and comfortable method transfer 
between both Mastercycler models. 
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DISCOVER WHAT 

The Leading Edge 
in Neuroscience 

For over 18 years, neuroscientists 

have depended on the quality, 

expertise and service of 

RBI. Today, our company 

manufactures and distributes 

over 1,600 chemical and 

biochemical products for 

investigating cell signaling 

pathways in the central and 

peripheral nervous systems. 

PRODUCTS FOR 
SIGNALING PATHWAYS 

Pure Excellence 

The consistent quality and 

high purity of RBI products 

are recognized worldwide. 

All are backed with detailed ' 

documentation, including 

structures, physical properties 

and references to protocols. 

THOUSANDS OF 
NEUROSCIENTISTS 

HAVE ALREADY FOUND. 

I - 4  

RBI Provides the Most Comprehensive 

Selection of Specific High-Purity 

Compounds to Study Signaling Systems. 

I SIGNALINGRBI'INNOVATION 

Expertise, Support and 
SenriceYou Can Trust 

We develop and manufacture 

many of our products, so you 

can count on us for expert 

technical support and 

responsive customer service. 

Make the RBI 
DiscoveryToday 

The 1998 RBI Catalog 

features over 1,600 research 

products for neuroscience, 

signal transduction and 

peripheral nervous system 

studies. We offer the most 

complete listing of high-purity 

neurochemicals in the world. 

For a free catalog, call 

US a t  800-736-3690 

or 508-651-8151 or 

visit our web site at: 

www.callrbi.com. RBI - it 

could be the most important 

discovery you make today. 

RBI is a Member of the Sigma-Aldrich" Familyof Companies 

I TeI: 508.651.8151 Fax: 508.655.1359 www.callrbi.com 
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For further information and 
literature references 

tel: 8001424-6101 
fax: 760-598-0116 

www.bio 101.corn info@biolO1.corn 

Our Agents are No Secret 

A benchtop unit capable of efficient disruption of tissues and cellular material in 
a closed system for a wide variety of applications. The FastPrep System employs 
a rapid oscillating motion and combinationof proprieiorymatrices and 
chaotropic reagents to simultaneouslyhomogenizetissues, iyse cells and stabilize 
nucleic acids in seconds. 
The unit is used with FaSfRNA and FasfDNA extraction kits.- FastRNABBLUE Kit (cat#6020600)w Total RNA Isolationfrom all Bacteria includingGram 

positive strains. 

FastRNARRED Kit (cat#6030600) 
Total RNA lsolation from Yeast, Fungi and Algae. 

0 FastRNABGREEN Kit (at#6040600) 
Total RNA Isolationfrom Plant and Animal Tissues. 

FastDNABKit (cat#6540-400) 
DNA lsolation from Any Source for PCR. 
Also, special FastDNA SPIN Kit for Soil Organisms 
(cat# 6560200) 
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Neuroimaging and the Linking Social and An Introduction to 
Psychiatry of Late Life Ecological Systems Vascular Biology 
David Ames and Management Practices and Social From Physiology to 
Edmond Chiu, Editors Mechanisms for Building Resilience Pathophysiology 
This book provides clinicians with a reliable Fikret Berkes and Alison Halliday, Beverley I.  Hunt, 
reference, written by prominent figures in Carl Folke, Editors Lucilla Poston, and 
neuroradiology and old age psychiatry, which Developed under the auspices of the Beijer Michael Schachtec Editors 
draws together current knowledge of late Institute in stockholm, this new book The multidisciplinary team of contributors 
life mental disorders as revealed by neuro- analyzes social and ecological linkages in covers topics ranging from normal and 
imaging. A highly illustrated introductory selected ecosystems using an international pathological aspects of endothelial function 
chapter provides a useful overview of the and interdisciplinary case study approach. to the role of the vasculature in hemostasis, 
various techniques of neuroimaging now The chapters provide detailed information atherosclerosis and hypertension. This care- 
available. on a variety of management practices for fully illustrated and highly readable text 
1998 252 pp. dealing with environmental change. provides both a valuable source of practical 
0-521-49505-9 Hardback $95.00 1998 476 pp. information and clear explanations of the 

0-521 -59140-6 Hardback $80.00 impact of new techniques of cellular and 
Inclusion-Body Myositis molecular biology on recent and future 

and Myopathies Molecular Genetics of developments. 
Valerie Askanas, Plant Development 1998 286 pp. 
Georges Serratrice, and Stephen H. Howell 0-521 -58998-3 Paperback $39.95 
W. King Engel, Editors 

The purpose of this textbook is to present Comprehension Inclusion-body myositis (IBM) is now classical plant development in modern, A Paradigm for Cognition 
be an degenerative molecular-genetic terms. This book provides 

muscle disease. The type (s-lBM) a framework for integrating gene discovery 
Walter Kintsch 

is probably the most common muscle disease and genome analysis into the context of 
In this book, Walter Kintsch presents a 

among those ailments that strike first in theory of human text comprehension and plant development. Taking a systems 
adulthood (particularly people over 50). extends his analysis to related areas. In approach, concepts in plant development 
The type (h-lBM) Younger are to those in animal develop- Part I, the general theory is presented and 
patients. This book is devoted entirely to 

merit, and complex processes, such as 
an attempt is made to situate it within the 

s-IBM and h-IBM. Contributors discuss flowering and p~otomor-p~ogenesis, are 
current theoretical landscape in cognitive 

what is understood about the basic scientific presented as pathways ofgene action regu- science. The second part addresses many 
IBMs> varied aspectS lated by positional and environmental cues. of the topics that are typically found in a 

the pathology of IBMs, and the application cognitive psychology text, including how 
1998 c.392 pp. 

of clinical treatments. word meanings are identified in a discourse 

1998 416 pp. 
0-521-58784-0 Paperback about $39.95 context; how words are combined to form 

0-521-57105-7 Hardback $1 25.00 coherent representations of texts, both at The Cambridge the local and global level; what the role is of 

Development of Encyclopedia of Human working memory in comprehension; how 

Cardiovascular Systems Paleopathology relevant knowledge is activated during read- 

Arthur C. Aufderheide and ing; and what is the distinction benveen 
Molecules to Organisms 

Conrado Rodriguez-Martin remembering a text and learning from a text. 
Warren W. Burggren and 
Bradley B. Keller. Editors The Cambridge Eng~clopedia of Human 1998 478 pp. 

This volume is a unique overview of cardio- Pale~patholo~ is a major reference work for 0-521-62986-1 Paperback $27.95 
all those interested in the identification of vascular development from the cellular 
disease in human remains. Many diseases Handbook of Ethological 

to the organ level across a broad range of 
species. The first section focuses on the leave characteristic lesions and deformities Met hods 

molecular, cellular, and integrative mecha- on human bones, teeth and soft tissues that Second Edition 
can be identified many years after death. nisms that determine cardiovascular develop- Philip N. Lehner 
This comprehensive volume includes all ment. The second section has eight chapters This new expanded edition of the Handbook 

that summarize cardiovascular development conditions producing effects recognizable of Ethological Method provides a complete 
wirh the unaided eye. Detailed lesion in invertebrate and vertebrate systems. The step-by-step introduction to ethological 

third section discusses the effects of disease descriptions and over 300 photographs and methods from topic choice and behavioral 
diagrams facilitate disease recognition and description to data collection and statistical and environmental and morphogenetic 
each condition is placed in context with influences on nonmammalian and mam- analysis. This book is a must for both begin- 

malian cardiovascular development. discussion of its history, antiquity, etiology, ning and experienced researchers 
epidemiology, geography and natural 

1998 376 pp. studying animal behavior in the field or 
history. 

0-521-56072-1 Hardback $74.95 laboratory. 
1998 496 pp. 
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