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King Charles I1 of England usually paid little 
attention to science, but he  was prepareii to 
listen to his favorite mistress, Louise iie Ker- 
oualle, Duchess of Portsmouth. Louise, 
through her patronage of one Le Sieur de St.  
Pierre, played a sig~lifica~lt  part in one of 
Charles's most important creations, the  
Roval Observatorv at Greenwich. 

St .  Pierre claiAed that through a simple 
series of astronomical observations and 
computations he  could determine longitude 
a t  sea. In 1674, Charles I1 appointed a 
Roval Commissio~l to  check if Le Sieur was 
right. If h e  was, it would certainly he of 
exceptio~lal consequence for a maritime na- 
tion such as Englanii. A young astronomer, 
John  Flamsteeii, shortly thereafter became 
a n  assistant to the commission. 

Flarnsteed concluded that  though Le 
Sieur's proposed method might work in  
theory, in  practice it would be badly inac- 
curate. Further, even for Flamsteed's pre- 
ferred techniuue of "lunar distances." the  
basic observational data available o n  the  
positions of the  stars and the  motion of 
the  moon were so poor that  longitude 
calculatio~ls a t  sea would be off by hun-  
dreds of miles. After sneakine with ailvis- " 

ers and most likely receiving a copy of 
Flamsteed's report too, the  King pro- 
claimed that the  determination of the  no- 
sitions of the  stars, sun, moon, anii planets 
"in oriier to  the  Discoverv of the  Lonpi- 
tude" must be executed "i; royal fashion." 
"He certainly diii no t  want," Fla~nsteed 
later recalleii. "his shin-owners and sailors 
to  he deprived of an; help t h e  Heavens 
could supply, whereby navigation could he 
maiie safer." Flarnsteed hecame Charles 
11's "astronomical observator." A site for 
a n  observatorv where Flalnsteeii coulii se- 
cure the  desired data was soon selected, 
co~lstruction begun, and the  astronomer's 
career set o n  a new traiectorv. 

Although his reputa;ion whuld later be 
hadlv dented bv bitter auarrels with Ed- 
monb Halley and Isaac ~ ' e l v t o n ,  Flamsteed 
was by any staniiariis a first-rank astrono- 

mer. His extensive su r~~ iv ing  correspon- 
dence also contains material of enormous 
interest, particularly on the  practice of as- 
tronomy in the  decaiies around 1700. Some 
of this correspo~ldence has appeared else- 
where, but the  publication of the  three 
projecteii volumes of The Correspondence of 
John Flnmsteed will mark the  first time that 
all of Flamsteed's letters will he available in 
print. Volume 1 covers the perioii from 
1666 to  1682 anii so deals with, anlong 
much else, the  origins of the  Royal Obser- 
vatorv, as well as Flamsteed's well-known 
dispu;e with Hevelius o n  the  use of tele- 
scopic sights for astronomical measure- 
ments. Where  a letter was not written in 
English, an  English translation is gi~ren in 
addition to the  orirrinal. There is a series of 

u 

biographical notes as well as a n  excellent 
index to  guide the  reaiier. 

T h e  task of copying, collating, and 
bringing the  correspondence into puhlish- 
able form was hegun by the  late Eric Forbes, 
author of a major history of the  early Royal 
Observatory and the leading 20th-century 
student of Flamsteed's career. It was then 
completed by Lesley blurdin and Frances 
Willmoth. T h e  result is a big anii beautiful- 
ly proiiuceii volume that not only whets a 
reader's appetite for volumes 2 and 3, hut 
also stands as a fine tribute to Forbes's 
scholarship. 

Robert W. Smith 
National Air and Space Museum, 

Smithsonian Institzttion, 
LVash~ngton, DC 20560, U S A  
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T h e  existence of the  solar wind has been 
accepted for almost 40 years. Although the  
particle flux from the  sun carries negligible 
mass, it does carry significant angular mo- 
lnentum and represents a third important 
mode of interaction, after gravity and elec- 
tromagnetic radiation, between the  sun anii 
the  planets. Geomagnetic substorms, for ex- 

ample, are often iiirectly attributable to fea- 
tures in the  solar winii. 

T h e  solar wind is magnetized, the  mag- 
netic fielii being a n  extension of the  mag- 
netic field of the  solar corona. Many prop- 
erties of the wind are u~lderstaniiable only 
in  terms of the  magnetic field. Burlaga's 
Interplanetary Magnetohydrodynamics is a de- 
tailed description of hydromagnetic struc- 
ture in the  solar wind, nrimarilv as observed 
by in s ~ t u  spacecraft probes. 

T h e  main strength of the book is the 
wealth of observational data it vrovides. 
Burlaga has made many important contri- 
hutions to the analysis anii interpretation of 
such data over the  vears. and h e  writes with , , 

authority. Chapters o n  interplanetary 
shocks, solar wind streams, anii magnetic 
clouiis incluiie not only the phenomenology 
of these structures but also attelnpts to inte- 
grate results fro111 laboratory plasma physics 
anii theory of t i~rbule~lce  into their interpre- 
tation. Literature throurrh 1994 is cited, anii 

u 

the book represents the ohservational state 
of the art up to hut not including data sent 
hack hy the  Ulysses spacecraft, which, as it 
orbits outside the plane of the ecliptic, is 
extending our picture of the heliosphere to 
three dimensions. 

As Burlaga's book is fairly specializeii, it 
will he usefill to other researchers 
in interplanetary tnagnetohydroiiynarnics. 
It could have been more useful to a wider 
audience if its content had been nlaced in a 
wider context. A n  introductory chapter o n  
ruagnetohyiirody~lamics, for example, to- 
gether with a critical assessment of its valid- 
ity in the solar wind, would have ~ n a d e  the 
book more accessible to stiliients anii re- 
searchers outside of space physics. Although 
the  imnortant eauations are written down 
and discussed, they are not collecteii in one 
place. T h e  hest introduction to the  basic 
physics of the solar wind is still A .  J .  Hund- 
hausen's Coronal Expansion and Solnr lX7inind 
(1972), although some portions of it have 
been superseded by more recent results. 

Similarly, given that much of the  struc- 
ture in  the  solar wind derives from the  
structure of the  solar corona in space and 
time, it would have been useful to include 
more material o n  solar physics, particularly 
o n  topics such as flares, coronal holes, and 
transient mass ejections, which have signa- 
tures in the  solar winii. Remote probes of 
interplanetary turbulence, such as observa- 
tions of interplanetary scintillation, which 
complement in situ measurements, would 
also have enricheii the  nicture. 

T h e  book contains a number of typo- 
graphical errors, the  most glaring of which 
is the persistent replacement of "vortex 
sheet" by "vortex street." It also uses a fair 
amount of mathematical terminology, such 
as the characterization of interplanetary 
space, not incluiii~lg the  sun, as "E3 minus a 
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Lepidopterans 
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This book is a prodigious synthesis of a large 
and varied literature on the lives and times 
of tent caterpillars, lasiocampid moths in 
the genus Malacosoma. It expands upon and 
follows in the tradition of Dethier's popular 
treatise T h e  World of the Tent  Makers (1983) 
on the eastern tent caterpillar, Malacosoma 
americanum. 

Fitzgerald focuses heavily on the two 
common and economically important spe- 
cies found in North America, the eastern 
and the forest ( M .  disstria) tent caterpillars. 
The body of published information on these 
two species is several orders of magnitude 
greater than that available for the other two 
dozen or so described species combined, but 
whenever possible Fitzgerald tempers the 
unavoidable attendant bias with comDara- 
tive discussions launched from ecological 
and evolutionary perspectives. The result is 
a welcome and fresh approach to a subject 
that could easily have given rise to a daunt- 

curvum, on a tree defoliated by multiple colonies." 
rerrence D. Fitzgerald] 

sive (and often colorless and ~arochial) aD- . . 
plied' entomological literaturd. 

The most interesting segment of the 
book is Fitzgerald's analysis of caterpillar 
sociality and its evolutionary history. This 
is a fairly new field of inquiry that he has 
successfully nurtured and championed 
during the last several decades. and he 
clearl; finds his forte in the chapters on 
caterpillar aggregation, foraging behavior, 
tent-building, and thermoregulation. 
Many new and intriguing insights will be 
forthcoming from work in these areas, and 
Fitzgerald's apt final sentence (p. 2 7 2 )  in 
the book calls for "studies of the foraging " - 
behavior of a broad diversity of species, 
sufficiently detailed to allow us to begin to 
assess the range of communicative inter- 
actions that occur among social caterpil- 
lars." Indeed, this plea can and should be 
generalized further, as our ability to use 
Lepidoptera effectively as test organisms is 
limited by a worldwide lack of larval life- 
history data for the vast majority of non- 
pest species. 

The  Ten t  Caterbillars is also a literarv 
treasure trove of citables-in a decidedly 
nonrandom survey of five comparable lepi- 
dopteran works in my office, it took first 
place, with 443 references and 161 tables or 

ing traversal and distiilation of the ekpan- ?igures tucked into 272 pages. We should all 
be thankful that Calasoma beetle 
larvae (predators on Malacosoma) 
are only a few centimeters long, 
since we discover (p. 17 1) that they 
may move 2.9 kilometers in 7 2  
hours and eat 41 full-grown cater- 
pillars during their 14 days of hunt- 
ing. And those who haven't previ- 
ouslv observed the effectiveness of 
phe;omonal communication can 
become converts by looking at the 
caterpillars shown (p. 129) march- 
ing dutifully in a "figure 8." Vari- 
ants on this and related themes can 

"Nonpigrnental coloration of the cuticle of the eastern tent be observed any 'pringtime in 
caterpillar. The white middorsal stripe and the subdorsal North America and elsewhere, to 
blue areas are produced by the selective filtering of light by the delight of grade-school chil- 
transparent microtubules." rerrence D. Fitzgerald] dren. Such opportunities are not 
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lost on Fitzgerald, who devotes his last 
chapter to discussing simple ways in which 
tent caterpillars can be used to reveal the 
workings of biological principles. The  Ten t  
Caterpillars is thus a useful teaching tool at 
several levels of inquiry and should be wel- 
come on the bookshelves of more than just 
lepidopterists. 

Lawrence F. Gall 
Peabody M w e u m  of Natural History, 

Yale University, 
N e w  Haven, C T  06520-81 18, U S A  
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