used and in types of data considered.
Phylogenies are apparently intuitive and
not based on strict cladistic principles.
There is virtually no attempt at quan-
tification, the few numerical analyses
being crude in the extreme. The charac-
ters considered are essentially restricted
to the external morphology of adults; im-
matures are almost ignored although a
fair amount is known about a variety of
larvae. As a result, a few disagreements
between the present classification and an
earlier one based on larvae by Evans are
glossed over. The authors’ conservatism
is further evident from the reasons given
for rejecting a division of the group into a
number of families which would be more
nearly equivalent to the families of bees
and other stinging Hymenoptera: ‘“‘Even
subfamilies are difficult to delimit except
on a local basis, and it is only when we
reach the level of the tribe that the subdi-
visions become readily definable’’ (p.
33). This surely begs the question, since
ease of delimitation is by no means the
most important consideration for family
status; bees, for example, are often eas-
ier to key to genus than to family. The au-
thors have thus missed the opportunity
of creating an innovative and exciting
work of modern systematics and have in-
stead produced a book which is merely
essential. Perhaps that is enough.

DENIS J. BROTHERS
Department of Entomology,
University of Natal,
Pietermaritzburg, South Africa

Respiratory Adaptations

Respiration of Amphibious Vertebrates. Pa-
pers from a symposium, Bhagalpur, Bihar, In-
dia, Oct. 1974. G. M. HuGHEs, Ed. Academic
Press, New York, 1976. xx, 402 pp., illus.
$29.75.

In the 17 papers collected in this book
amphibious respiration, a mode of respi-
ration in animals that partially or entirely
emerge from the water to exchange gas
with the atmosphere, is described from
many points of view, morphological,
physiological, behavioral, ecological,
and evolutionary. The last approach is
particularly interesting, since the ances-
tral vertebrates that made the transition
from an aquatic to a terrestrial environ-
ment presumably possessed some of the
many adaptations to air breathing here
described.

The differences between air and water
as respiratory media are considerable, as
is pointed out by Dejours and by Rahn
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and Howell. Apart from factors such as
viscosity, density, caloric capacity, and
heat conductivity, oxygen and carbon
dioxide behave differently in the two me-
dia. Oxygen capacitance in particular is
much lower in water than in air, requir-
ing relatively heavy energy expenditure
for ventilation in aquatic breathing; car-
bon dioxide capacitance is approximate-
ly equal in air and water, but concentra-
tion in air is low, which makes small, air-
filled respiratory spaces less suitable for
carbon dioxide elimination in the ab-
sence of high rates of ventilation. Thus
the functional requirements for aquatic
and aerial respiration are opposed, and
evaporative water loss in air breathing
creates additional complications. Solu-
tions to these problems have arisen inde-
pendently in many groups, and the book
deals with a wide spectrum of respira-
tory adaptations, from purely aquatic
branchial respiration in dogfish (Scheid
and Piiper), through truly amphibious
respiration in fishes, amphibians, and sea
snakes, to aerial respiration in amphibi-
ous reptiles (caiman, snapping turtle),
whose ventilatory mechanisms are de-
scribed by Gans. The overall picture
emerging is a complicated one; almost
any epithelial surface has been utilized
by some vertebrate group for gas ex-
change, and parallel developments and
convergences abound.

Most of the papers treat some aspect
of bimodal respiration, in which oxygen
is obtained through one respiratory or-
gan (usually lungs, swim bladder, or ac-
cessory oral or pharyngeal structures)
and carbon dioxide is released through
another (most often gills or skin). A good
review of the structure of teleost respira-
tory organs is given by Munshi; Hughes
and Weibel use modern stereological
techniques to describe the lung of the
South American lungfish Lepidosiren.
Satchell, describing the circulatory sys-
tem of air-breathing fishes, clearly shows
the intricate relationships between res-
piratory and other organ systems, implic-
itly providing an eloquent plea for an or-
ganismic approach to functional mor-
phology. Graham explores a neglected
field in a review of respiratory adapta-
tions in marine fishes, contrasting these
with freshwater teleost air breathers,
which generally show higher degrees of
specialization; he advances the hypothe-
sis that amphibious behavior in fresh-
water forms is mainly a means of locat-
ing new aquatic habitats, and that the
evolution of a highly amphibious fresh-
water fish fauna was prevented by the
presence of terrestrial predators in and
around bodies of fresh water.

In several papers the distinction be-
tween comparative treatment of recent
groups and construction of phyletic lin-
eages is obscured. This does not, how-
ever, detract from the value of the book
as a complement to several recent texts
on the comparative physiology of verte-
brate respiration.

H. J. DE JONGH
Department of Anatomy, University of
Groningen, Groningen, Netherlands

Meteoritics

Handbook of Iron Meteorites. Their History,
Distribution, Composition and Structure.
VagnN F. BucHwALD. Published for the Cen-
ter for Meteorite Studies, Arizona State Uni-
versity, by University of California Press,
Berkeley, 1976. Three volumes, in slipcase.
Vol. 1, Iron Meteorites in General; Tables,
Appendices, References. Vol. 2, Iron Meteoi-
ites: Abakan-Mejillones. Vol. 3, Iron Meteor-
ites:  Merceditas—Zerhamra;  Supplement.
xxiv, 1418 pp., illus. + indexes. $140.

Let it be said at the outset that this
book is a formidable work and must be
the product of extreme dedication. Any
criticism made below should be consid-
ered with this fact in mind.

The first of the three volumes of the
work is partly a general textbook on me-
teoritics and partly an introduction to the
descriptions of almost 600 individual iron
meteorites that constitute volumes 2 and
3.

Chapters 1 through 5 and chapter 12 in
volume 1 cover relevant astronomical
phenomena, physical phenomena related
to meteorite falls and showers, meteorite
craters and ages, and statistical and his-
torical topics. These parts, apparently
adopted from a university course, are
simply, almost naively, written and are
hardly intended for the specialist. Chap-
ter 6, ‘‘Shapes and surface character-
istics,”” is rather mixed. Some descrip-
tions are almost artistic, and others, such
as the discussion of features due to atmo-
spheric heating, are highly technical clas-
sic metallography. It is worth noting that
the author uses hardness data extensive-
ly and to great advantage.

In chapter 7, ‘‘Classification,”” stony
and stony-iron meteorites are treated in
about five pages. Irons appropriately are
discussed in more detail, especially the
correlation between the older structural
classification and the current ‘‘chem-
ical”” system based on the content of
nickel and some trace elements. The au-
thor wholeheartedly endorses the latter
system, perhaps with too little critical
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