
The book summarizes and enhances 
our knowledge of solar flares and articu- 
lates the need for the Solar Maximum 
Mission (launched 14 February 1980) and 
the Solar Optical Telescope (launch 
1985?). 

The various facets of solar flare re- 
search are well covered, but an overall 
picture combining them is left as an 
exercise for the reader. 
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The range of scientific speculation 
about the origin of the planets has nar- 
rowed markedly in recent years, owing 
both to the expansion of the scope of 
chemical and physical spacecraft investi- 
gations of the moon and other planets 
and to the great recent progress in under- 
standing mineral stability relations at 
high pressures by means of the diamond- 
anvil press. Ringwood, as one of the 
most vigorous and vocal of the dis- 
putants in this arena, has now collected 
and updated his arguments in one acces- 
sible source. The book provides at least 
mention of competing theories but is 
most valuable in presenting a mature and 
refreshingly objective critical assess- 
ment of Ringwood's own views. He has 
clearly taken pains to distinguish be- 
tween evidence, inference, and con- 
jecture in describing his own model; 
however, one is left with the clear im- 
pression that all other work is pure con- 
jecture. The debate between Ringwood 
and Edward Anders over the inter- 
pretation of observed siderophile ele- 
ment abundances in the lunar highlands, 
which is of great importance in con- 
straining the history of the moon, is de- 
scribed by Ringwood as follows: "At the 
Ninth Lunar Science Meeting in March 
1978, [my] conclusions were contested 
by Anders on behalf of the Chicago 
School. I believe that the Chicago posi- 
tion on this issue is incorrect." Ring- 
wood then refers the reader to the "com- 
prehensive account of the reasons for 
this opinion" in an article by himself and 
J. W. Delano. Those who find this unen- 
lightening as an account of the debate are 
presumably at liberty to find (and read) 
the Anders reference on their own initia- 
tive. 

The detailed discussions of the compo- 
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sition of Earth's mantle and core a 
most useful, but, again, when Ringwoi 
offers crucial conclusions of great g 
netic significance one may wish to ha 
the conclusions of others for coi 
parison. With respect to the low 
mantle, Ringwood concludes, "The 
seems little doubt that material of pyr 
lite composition, occurring in a miner 
assemblage a few percent denser thi 
isochemical mixed oxides, is capable 
explaining the density and seismic dist 
butions observed throughout most of tl 
lower mantle." For comparison, a rece 
review (T. J. Ahrens, Science 207, 10 
[1980]) concludes, "If a lower mani 
composition similar to Ringwood's pyr 
lite model .. . is assumed, the sho< 
wave data yield a density of 5.31 g/cm3 
120 GPa, which is considerably low 
than the value of 5.42 g/cm3 for tl 
mantle." 

Ringwood's discussion also gives le 
attention to the rare gas data for metec 
ites, Earth, Venus, and Mars than wou 
be desirable. As for the core, much h 
changed in Ringwood's model. Mai 
readers may recall his model for Earth 
starting with highly volatile-rich oxidiz 
carbonaceous chondrite material, whiL 
somehow lost a mass of volatiles great 
than the mass of Mars into space ai 
produced a metallic core rich in eleme 
tal silicon. They may be relieved to kno 
that the elemental silicon has vanish( 
from the core, to be replaced by ge 
chemically plausible sulfur and oxyge 
and that the mass of volatiles that mu 
be lost has dropped by about a factor 
10. 

In brief, this is an interesting, usefi 
and readable book, which should be re 
only with liberal recourse to the writin 
of those with different opinions. 

J. S. LEw 
Department of Earth and Planetary 
Science, Massachusetts Institute 
of Technology, Cambridge 02139 

Ecological Mosaic 

sition of Earth's mantle and core a 
most useful, but, again, when Ringwoi 
offers crucial conclusions of great g 
netic significance one may wish to ha 
the conclusions of others for coi 
parison. With respect to the low 
mantle, Ringwood concludes, "The 
seems little doubt that material of pyr 
lite composition, occurring in a miner 
assemblage a few percent denser thi 
isochemical mixed oxides, is capable 
explaining the density and seismic dist 
butions observed throughout most of tl 
lower mantle." For comparison, a rece 
review (T. J. Ahrens, Science 207, 10 
[1980]) concludes, "If a lower mani 
composition similar to Ringwood's pyr 
lite model .. . is assumed, the sho< 
wave data yield a density of 5.31 g/cm3 
120 GPa, which is considerably low 
than the value of 5.42 g/cm3 for tl 
mantle." 

Ringwood's discussion also gives le 
attention to the rare gas data for metec 
ites, Earth, Venus, and Mars than wou 
be desirable. As for the core, much h 
changed in Ringwood's model. Mai 
readers may recall his model for Earth 
starting with highly volatile-rich oxidiz 
carbonaceous chondrite material, whiL 
somehow lost a mass of volatiles great 
than the mass of Mars into space ai 
produced a metallic core rich in eleme 
tal silicon. They may be relieved to kno 
that the elemental silicon has vanish( 
from the core, to be replaced by ge 
chemically plausible sulfur and oxyge 
and that the mass of volatiles that mu 
be lost has dropped by about a factor 
10. 

In brief, this is an interesting, usefi 
and readable book, which should be re 
only with liberal recourse to the writin 
of those with different opinions. 

J. S. LEw 
Department of Earth and Planetary 
Science, Massachusetts Institute 
of Technology, Cambridge 02139 

Ecological Mosaic 

sition of Earth's mantle and core a 
most useful, but, again, when Ringwoi 
offers crucial conclusions of great g 
netic significance one may wish to ha 
the conclusions of others for coi 
parison. With respect to the low 
mantle, Ringwood concludes, "The 
seems little doubt that material of pyr 
lite composition, occurring in a miner 
assemblage a few percent denser thi 
isochemical mixed oxides, is capable 
explaining the density and seismic dist 
butions observed throughout most of tl 
lower mantle." For comparison, a rece 
review (T. J. Ahrens, Science 207, 10 
[1980]) concludes, "If a lower mani 
composition similar to Ringwood's pyr 
lite model .. . is assumed, the sho< 
wave data yield a density of 5.31 g/cm3 
120 GPa, which is considerably low 
than the value of 5.42 g/cm3 for tl 
mantle." 

Ringwood's discussion also gives le 
attention to the rare gas data for metec 
ites, Earth, Venus, and Mars than wou 
be desirable. As for the core, much h 
changed in Ringwood's model. Mai 
readers may recall his model for Earth 
starting with highly volatile-rich oxidiz 
carbonaceous chondrite material, whiL 
somehow lost a mass of volatiles great 
than the mass of Mars into space ai 
produced a metallic core rich in eleme 
tal silicon. They may be relieved to kno 
that the elemental silicon has vanish( 
from the core, to be replaced by ge 
chemically plausible sulfur and oxyge 
and that the mass of volatiles that mu 
be lost has dropped by about a factor 
10. 

In brief, this is an interesting, usefi 
and readable book, which should be re 
only with liberal recourse to the writin 
of those with different opinions. 

J. S. LEw 
Department of Earth and Planetary 
Science, Massachusetts Institute 
of Technology, Cambridge 02139 

Ecological Mosaic 

Pine Barrens. Ecosystem and LandscaF 
RICHARD T. T. FORMAN, Ed. Acaden 
Press, New York, 1979. xlii, 602 pp., ill 
$39.50. 

Pine Barrens. Ecosystem and LandscaF 
RICHARD T. T. FORMAN, Ed. Acaden 
Press, New York, 1979. xlii, 602 pp., ill 
$39.50. 

Pine Barrens. Ecosystem and LandscaF 
RICHARD T. T. FORMAN, Ed. Acaden 
Press, New York, 1979. xlii, 602 pp., ill 
$39.50. 

Pine Barrens: Ecosystem and Lan 
scape is a collection of papers by varioi 
authors, intended as a memorial to Mu 
ray F. Buell, late professor of botany 
Rutgers University. Though a few p 
pers on Long Island are included, tl 
book deals mainly with the Pine Barre] 
of New Jersey. Extensive informati( 
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Lre was available to the authors because the 
od area has been interesting to biologists 
;e- (including Buell) for decades. This inter- 
ve est seems to stem from the paradox that 
m- the Barrens have an unusual simplicity 
ler of structure but unusual extremes in the 
re evolution and adaptation of the rare as 
ro- well as the common species. Among 
ral these are 71 endangered and threatened 
an plant species (12 percent of the Pine Bar- 
of rens flora), many of them representative 
ri- of an Upper Cretaceous ecosystem type 
he that is maintained today as an unusual 
nt remnant of the pre-Pleistocene coastal 
35 plain. 
tie The 33 papers in the volume are 
:o- grouped into seven major sections: 
ck People (including history); Geology and 
at Soils; Climate, Water, and Aquatic Eco- 
,er systems; Vegetation Patterns; Plants; 
he Animals and Animal Communities; and 

Conclusion. 
ss Many of the papers are devoted to 
)r- compilations of species, their distribu- 
ild tion, and biotic communities and classifi- 
as cations thereof, thus providing a hand- 
ny book of environmental and biological 
as data on the New Jersey Pine Barrens. 
ed They will be valuable to readers from 
ch many disciplines, but they do not con- 
ter tribute appreciably to providing the kind 
nd of synthesis one finds in such regional 
n- monographs as Curtis's The Vegetation 
)w of Wisconsin or the recent series on the 
ed Hubbard Brook ecosystem by Bormann, 
o- Likens, et al. Synthesis is approached on- 
n, ly in the final paper, by the editor. This 
ist paper presents a useful overview of the 
of relationships within the mosaic making 

up the Barrens and can profitably be 
ul, read first. The most significant contribu- 
ad tion here is the idea that the biota of the 
gs Barrens is maintained in an ancient equi- 

librium of age states following fire or hur- 
rIS ricanes, and that the flora with its unique 

adaptations to arid soils and high fre- 
quency of fire was preadapted to the 
early human interventions. 

Notably absent from the book is com- 
ment on what it is about evergreen pine 
and heath species that makes them 
adapted to this environment when other 
ecosystems in the area have deciduous 
species. It has been suggested that the 

e. conifer-form and evergreen microphylls 
uic represent adaptations to extreme short- 

age of nutrients. Has there been no sig- 
nificant work on this question in a sys- 

d- tem so evidently poor in nutrients? 
us There exists here a unique opportunity 
ir- to test hypotheses about nutrient control 
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conifer forests, the vegetation of coastal 
southeastern America, or regional mono- 
graphic synthesis will need. It is one 
thing to comment on what the authors 
might have done for the Pine Barrens; it 
is another to do it if the necessary re- 
search has not yet been done, as appears 
to be the case here. The volume implicitly 
identifies the unique opportunities that 
remain for work on the Pine Barrens of 
New Jersey. 

ORIE L. LOUCKS 
Institute of Ecology, 
Indianapolis, Indiana 46208 

Developmental Biology 

conifer forests, the vegetation of coastal 
southeastern America, or regional mono- 
graphic synthesis will need. It is one 
thing to comment on what the authors 
might have done for the Pine Barrens; it 
is another to do it if the necessary re- 
search has not yet been done, as appears 
to be the case here. The volume implicitly 
identifies the unique opportunities that 
remain for work on the Pine Barrens of 
New Jersey. 

ORIE L. LOUCKS 
Institute of Ecology, 
Indianapolis, Indiana 46208 

Developmental Biology 

conifer forests, the vegetation of coastal 
southeastern America, or regional mono- 
graphic synthesis will need. It is one 
thing to comment on what the authors 
might have done for the Pine Barrens; it 
is another to do it if the necessary re- 
search has not yet been done, as appears 
to be the case here. The volume implicitly 
identifies the unique opportunities that 
remain for work on the Pine Barrens of 
New Jersey. 

ORIE L. LOUCKS 
Institute of Ecology, 
Indianapolis, Indiana 46208 

Developmental Biology 
Determinants of Spatial Organization. Papers 
from a symposium, Madison, Wis., June 
1978. STEPHEN SUBTELNY and IRWIN R. KO- 
NIGSBERG, Eds. Academic Press, New York, 
1979, xxiv, 334 pp., illus. $24. 

Determinants of Spatial Organization. Papers 
from a symposium, Madison, Wis., June 
1978. STEPHEN SUBTELNY and IRWIN R. KO- 
NIGSBERG, Eds. Academic Press, New York, 
1979, xxiv, 334 pp., illus. $24. 

Determinants of Spatial Organization. Papers 
from a symposium, Madison, Wis., June 
1978. STEPHEN SUBTELNY and IRWIN R. KO- 
NIGSBERG, Eds. Academic Press, New York, 
1979, xxiv, 334 pp., illus. $24. 

This volume is the proceedings of a 
symposium that focused on cytoplasmic 
localization of determinative factors in 
early embryonic development, maternal- 
effect mutants of development, and pat- 
tern formation and regulation in later 
stages of development. The book has a 
good balance between data and theory 
and covers a spectrum of topics of suf- 
ficient maturity and relatedness to be co- 
herent. The contributions are in general 
well conceived and clearly presented. 
Too few concentrate on each of the three 
major topics to provide a truly thorough 
picture of the current state of each, but 
sufficient material on each topic is pre- 
sented to make this a useful volume. 

A scholarly review by Frankel is piv- 
otal. Frankel discusses pattern regula- 
tion in Tetrahymena and demonstrates 
convincingly that both global long-range 
ordering and short-range inductive phe- 
nomena can be found in single-cell cili- 
ates and directly parallel pattern regula- 
tion in multicellular developmental 
fields. Thus similar principles of pattern 
regulation may apply to the single-cell 
egg. Wolk describes the phenomenology 
and cellular physiology underlying heter- 
ocyst pattern formation in filamentous 
blue-green algae such as Anabaena. 
Campbell has recently succeeded with 
hydra in forming clones of organisms 
comprised solely of epithelial cells. Such 
epithelial hydra undergo essentially nor- 
mal growth, budding, and pattern regula- 
tion after surgical intervention, a finding 
that suggests to Campbell that pattern 
control rests primarily in epithelial cells 
and may often be regulated by mechani- 
cal attributes rather than chemical gradi- 
2 MAY 1980 
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ents. Lawrence and Morata provide a 
brief description of the effects of homoe- 
otic mutants in Drosophila in relation to 
the compartmental hypothesis. 

Bryant reviews the data on the imagi- 
nal disks of Drosophila that support the 
hypothesis that positional information is 
supplied by an identical polar coordinate 
system in each disk. This model has been 
used with considerable success in inter- 
preting pattern regulation in insects and 
secondary developmental fields in am- 
phibians, but it has not been applied to 
primary positional information in the egg 
itself. The alternative hypothesis, that 
positional information in the Drosophila 
egg is supplied by monotonic gradients in 
a Cartesian coordinate system, is dis- 
cussed by Niisslein-Volhard using evi- 
dence from the maternal mutants bicaud- 
al and dorsal. In bicaudal, most embryos 
are normal, that is, have a mirror-sym- 
metric double abdomen. Niisslein-Vol- 
hard suggests that a normal anterior-pos- 
terior monotonic gradient has a second 
stable symmetrical shape with two 
peaks. Kalthoff has induced a similar 
double abdomen in Smittia by ultraviolet 
irradiation of the anterior egg pole and 
suggests in his paper an independent an- 
terior-posterior decision process and a 
metamerization process. 
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mal development in back trans- 
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establish that o- nuclei can be rescued to 
a stably heritable o+ state despite repeat- 
ed exposure to o- cytoplasm. The analy- 
sis of cytoplasmic determinants has gen- 
erally assumed that nuclei remain fully 
responsive to cytoplasmic factors. In 
many species, nuclei do remain totipo- 
tent after transplantation to enucleate 
eggs. However, totipotency may require 
features of early cleavage divisions. Pro- 
gressive determination may be associat- 
ed with the assumption of progressively 
more stable nuclear states that, once es- 
tablished, are resistant to signals for a 
wide variety of alternative developmen- 
tal pathways. Such phenomena would be 
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