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Included in this volume are nine pa- 
pers and 11 abstracts on the geologic de- 
velopment of the Gulf of Mexico, the 
Caribbean, and the western North Atlan- 
tic. Of the nine papers, seven deal with 
the Gulf of Mexico, one with western 
Colombia (by W. D. Mooney), and one 
with the Late Paleozoic-Early Mesozoic 
reconstruction of the continents based 
on paleomagnetism (P. Morel and E. Ir- 

ving). 
In his paper Mooney proposes that the 

Western Cordillera of Colombia repre- 
sents an accretionary wedge or was 
formed as a result of the stacking of oce- 
anic crust following a westward jump of 
a subduction zone during the Cre- 
taceous. He proposes a similar origin for 
the Pacific Coastal Range, with the At- 
rato-San Juan basin between the Coastal 
Range and the Western Cordillera repre- 
senting a fore-arc basin. Morel and Ir- 
ving describe two continental recon- 
structions. The one for the Late Carbon- 
iferous-Early Permian has northwestern 
South America opposite the eastern sea- 
board of North America. The one for the 
Early Jurassic has northwest Africa 
against eastern North America. Accord- 
ing to Morel and Irving the change from 
Late Paleozoic to Early Jurassic conti- 
nental distribution occurred in the Late 
Permian-Triassic by right lateral motion 
between Gondwana and the northern 
continents. 

In the papers dealing with the Gulf of 
Mexico, J. R. Garrison, Jr., et al. use 
rubidium-strontium data from the Pre- 
cambrian granulite and Paleozoic green- 
schist near Ciudad Victoria, Mexico, to 
reconstruct the Paleozoic tectonic evolu- 
tion (one of subduction) of the eastern 
continental margin of Mexico. The other 
papers deal with the tectonic evolution 
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of the present Gulf. Although all the con- 
tributors believe that the present Gulf is 
due to large horizontal motions of the 
surrounding continents, they disagree as 
to the nature and magnitude of these mo- 
tions. S. E. Cebull and D. H. Shurbet, 
for example, in their paper on the Oua- 
chita belt suggest that the Gulf of Mexico 
is a Paleozoic basin that began to enlarge 
in the early Mesozoic to its present di- 
mensions. The rest of the writers pro- 
pose that complete closure of the Gulf of 
Mexico occurred at the end of the Paleo- 
zoic and that the present basin formed 
by sea-floor spreading in the Jurassic. 
Stratigraphic, paleontologic, and tecton- 
ic data described by R. Schmidt-Effing 
from the Huayacotla aulocogen in east- 
ern Mexico would indicate that the rift- 
ing phase was initiated during the Het- 
tangian and the drifting phase (continen- 
tal separation) began in the Sinemurian. 
According to R. T. Buffler et al. only the 
deep Gulf of Mexico is underlain by 
oceanic crust, a crust emplaced by a sea- 
floor spreading episode that began during 
the Late Jurassic and terminated in the 
Early Cretaceous. According to these 
authors this oceanic crust is surrounded 
by a thinned continental or transitional 
crust. J. L. Walper, on the other hand, 
places the location of the continental- 
oceanic crust boundary inboard of the 
Texas coast. W. R. Dickinson and P. J. 
Coney propose that prior to the Jurassic 
opening of the Gulf the Yucatan penin- 
sula nestled against the southern United 
States and eastern Mexico. Walper and 
W. A. Gose et al., on the other hand, 
postulate that Mesoamerica prior to the 
Jurassic was not located in its present 
position and was displaced eastward 
along megashears. Buffler et al. suggest 
that salt deposition (Louann salt) was re- 
stricted to the thinned continental crust. 
Walper, on the other hand, proposes that 
evaporite deposition took place in the 
shallow epicratonic seas behind the 
elevated continental edge and atop the 
young oceanic crust. Walper also believes 
that the salt basin was originally con- 
tinuous and was split in two as segments 
of Mexico were displaced eastward. 
Buffler et al., however, suggest that the 
salt was deposited in two different basins 
separated by a median high. Later this 
high became the locus of sea-floor 
spreading that separated the basins into 
their present positions. 

As a whole I found the book well writ- 
ten and adequately illustrated. To those 
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about the proceedings is what is left out 
rather than what is included. There is no 
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discussion of the nature of rifting prior to 
continental decoupling, and only in pass- 
ing is there any discussion of the distri- 
bution of oceanic crust. Information on 
both of these subjects is needed to recon- 
struct the geologic history of the Gulf of 
Mexico. 
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Human genetics has suffered too long 
from being treated as general genetics 
with a few human touches. For that mat- 
ter, medical genetics has itself been simi- 
larly treated by human geneticists. This 
book, written by geneticists, both with 
diversified experience and both physi- 
cians, should do something to restore 
perspective. It is not the first book in the 
field, but it is the first big book. It runs to 
700 pages of small type and has some 
1800 references, 400 figures, nine long 
chapters, and nine appendixes; the table 
of contents is itself 20 pages long. The 
graduate student who really wants to 
study human genetics at last has a major 
source and method book, one that is not 
divorced from experimental genetics but 
transcends it. The book is handsomely 
printed on fine paper in double columns 
with good quality half-tone diagrams. 

After a short historical review (with 
just a little too much ancestor worship 
for my taste) the authors lead off with 
chromosomes-a tribute, one supposes, 
to the traditional primacy of morpholo- 
gy. Unexpectedly, sketches of abnormal 
phenotypes are widely used in place of 
photographs. There follows a long chap- 
ter on genetic analysis that contains all 
those cardinal matters that tend to be ne- 
glected in doctoral programs in human 
genetics. As one might imagine, the 
treatment is most assured in the classical 
segregation analysis, but there is exten- 
sive discussion of methods for the study 
of twins, and the authors do heroic battle 
(although in strictly orthodox terms) 
with the much less coherent field of 

quantitative genetics. The fourth chapter 
covers gene action in some detail; it is 

largely concerned with the genetic bio- 
chemistry of enzymes, protein poly- 
morphisms, antibodies, and pharma- 
cogenetics, with concern for clinical ap- 
plications. The chapter has a novel 
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section on mechanisms of dominance. (I 
would have been happier if this chapter 
had been a little more closely tied to 
analysis in the previous chapter. There 
are serious insights into that languishing 
field quantitative genetics to be pointed 
up from the coagulation cascade and 
from interlocking metabolic pathways, 
both of which are discussed in chapter 4. 
But I am riding a hobbyhorse here.) 
There is also an unusual, but welcome, 
emphasis on genetics of embryogenesis. 

The next chapters cover the three 
closely related topics of mutation, popu- 
lation genetics, and evolutionary ge- 
netics. Tastes differ, but I find the way in 
which these subjects are developed a 
little strange. The first of the three chap- 
ters treats point and chromosomal muta- 
tion together. But their dynamics and the 
means of detecting them tend to be very 
different, and estimating the rate of point 
mutation is heavily dependent on equi- 
librium arguments, which have their nat- 
ural place in the following chapter. How- 
ever, one cannot discuss everything at 
once, and I have never found an unex- 
ceptionable order of exposition. Inevita- 
bly in such a book, the treatment of anal- 
ysis is deterministic (drift being dealt 
with in isolation in a separate section), 
and, while this is not altogether satisfac- 
tory, the most innumerate student can- 
not complain at any stage of being taken 
into deep waters. It is appropriate that 
the least reputable field of all, evolution, 
is treated separately. 

In the last two chapters human ge- 
netics comes into its own. Chapter 8 
deals with behavior, for once with atten- 
tion to lesser animals in mazes appropri- 
ately subdued. Racial and cultural fac- 
tors are addressed in a commendably 
low key. The last, all too brief, chapter 
deals with clinical and social issues con- 
cerning humans, now and in the foresee- 
able future. The nine appendixes deal 
with technical matters, mostly ancillary 
information on methods of analysis. The 
index is excellent. 

As to my own field, mathematical ge- 
netics, I would not use the book to teach 
a course in the subject, although it would 
be a sound source for classical methods. 
I would have liked to see a somewhat 
more fundamental (not necessarily more 
technical) approach to problems. (For in- 
stance, map distance is defined in recom- 
bination fractions; there is confusion be- 
tween linkage, which is a matter of as- 
sortment, and detailed gene assignment, 
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which is anatomical; the careless reader 
is apt to overlook the authors' unobtru- 
sive comments about the assumptions 
underlying the statistical tests used, 
which are widely misapplied.) There 
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would also have been something to be 
said for presenting quantitative genetics 
not as a smooth and finished science but 
as one which has barely been started. It is 
encouraging to see the way the authors 
deal with noisy Mendelian traits, for in- 
stance; and they do an admirable, if com- 
pressed, job on the Galton-Fisher and 
Falconer models. But what if the effects 
of the components are not additive (as 
they are not in coagulation or where the 
law of mass action operates) or not even 
monotonic? There is little sense here that 
quantitative genetics is, or at least 
should be, a rapidly growing science. 
But these are minor flaws in a textbook 
as comprehensive as this one. 

As to the areas I know almost nothing 
about, I shall keep them in pectore. But I 
have learned much by browsing and 
hope to learn much more. 

EDMOND A. MURPHY 
Department of Medicine, 
Division of Medical Genetics, 
Johns Hopkins University, 
Baltimore, Maryland 21205 
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they are not in coagulation or where the 
law of mass action operates) or not even 
monotonic? There is little sense here that 
quantitative genetics is, or at least 
should be, a rapidly growing science. 
But these are minor flaws in a textbook 
as comprehensive as this one. 

As to the areas I know almost nothing 
about, I shall keep them in pectore. But I 
have learned much by browsing and 
hope to learn much more. 

EDMOND A. MURPHY 
Department of Medicine, 
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Johns Hopkins University, 
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James J. Gibson had the breadth, in- 
sight, and stamina to mount and maintain 
a 50-year-long challenge to the estab- 
lishment view of visual perception and 
offer a new vision in its place. Gibson 
was usually alone in his views and was 
rarely taken seriously by the estab- 
lishment; his theories were often not 
even included in courses. His own rheto- 
ric made it easy to brand his work as 
lacking in empirical relevance. And he 
was truly blind to the limitations of his 
theories, so he continually claimed more 
for them than he should have. But what 
he could properly claim is nothing short 
of revolutionary. 

Gibson, who died last December at the 
age of 75, was at the height of his crea- 
tive powers when he wrote this book, 
and it is a culmination of 50 years of re- 
search and theory building. It goes well 
beyond his two earlier books, frequently 
revising or updating central arguments of 
those works. Gibson's message concerns 
the laws of the science of perception and 
the way scientists have to understand 
them. 

At a philosophical level, Gibson's eco- 
logical approach is a demand that those 
who study perception take into account 
both in their research and in their theo- 
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ries the natural visual environment in 
which perceivers live. While Gibson ad- 
mits that our current theories might just 
barely be adequate to explain the per- 
ceiver's plight in the sterile visual world 
of the laboratory, he is forceful in show- 
ing how dissimilar the laboratory view is 
from the richness of information avail- 
able in the real world. At the very best, 
from such study we might learn how to 
read during a lightning storm. 

Gibson's most important criticisms are 
directed against the core of contempo- 
rary perceptual theory: that the retinal 
image as a two-dimensional display is the 
initial representation of information for 
perception of the visual world. The late 
Renaissance discoveries in optics, and 
especially the invention of the photo- 
graphic camera, provided the model of 
light imaged on the retina just as it is in a 
camera. Given such a model, the prob- 
lem then posed for perceptual theory is 
how this two-dimensional patterning of 
light can be transformed by a perceiver 
into a perception of three-dimensional 
space. Gibson shows that because the 
retinal image is not a picture there can 
never be reasonable answers to any of 
the important questions concerning per- 
ception when the problem is posed this 
way. He shows that we must focus our 
theoretical attention on the continuous 
stream of light coming to the retina in or- 
der to provide a proper description of the 
information being conveyed about the vi- 
sual world. The fact that a frozen slice of 
the optical pattern of light bears some re- 
semblance to a two-dimensional reflec- 
tance pattern of a surface reflecting light 
is a coincidence that must be ignored. 
Such resemblance is not even useful to 
explain perception of flat, two-dimen- 
sional surfaces such as pictures. Once 
one is willing to ignore this resemblance, 
or even to grant the possibility of ignor- 
ing it, the rest of the argument falls into 
place. 

If information about the visual world is 
not contained in a pictorial image on the 
retina, then what are its sources? In an- 
swer to this question Gibson moves 
beyond philosophy and commentary on 
other theorists' work and specifies con- 
crete and testable hypotheses. He pro- 
vides both a detailed analysis of the way 
perceivers normally explore their visual 
environment and an analysis of that envi- 
ronment itself. Taken together the analy- 
ses comprise the ecology of the ecologi- 
cal approach to visual perception. Gib- 
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cal approach to visual perception. Gib- 
son's goal is to provide a description of 
all the sources of information about the 
layout of space as they are available to 
normal perceivers moving in their typical 
environments. 
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