
Hale, director of the Carnegie Institution 
of Washington's Mount Wilson Observa- 
tory, on plans for a 200-inch telescope, 
and soon after with Francis G. Pease and 
John A. Anderson of the Mount Wilson 
staff (who were not, as Willard suggests, 
Caltech astronomers). Through the 
agreement, by which the Rockefeller 
Foundation gave the initial $6,000,000 
for the 200-inch project, the planning, 
construction, and operation were to be 
carried out jointly by the Carnegie Insti- 
tution of Washington and the California 
Institute of Technology. (The observa- 
tories on Mount Wilson and Palomar 
Mountain have now been named the 
Hale Observatories.) Porter's con- 
nection with the project, originally ex- 
pected to last a few months, lasted more 
than 20 years. His contribution as "Asso- 
ciate in Optics and Instrument Design" 
is graphically illustrated by his skillful 
"cut-away" drawings for the various in- 
struments and buildings, including the 
200-inch dome. The telescope was dedi- 
cated on 3 June 1948. Porter was ill and 
could not be there. He died on 22 Febru- 
ary 1949. 

Willard includes a bibliography but, 
unfortunately, no index. In general the 
details are accurate. This biography can 
be recommended to any reader who is in- 
terested, as Porter was, in the explora- 
tion of remote regions of the earth and 
distant regions of the sky. 
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Nothing matches the development of 
an embryo for complexity, beauty, and 
elegance. Each cell of a very early em- 

bryo is like a ball rolling down a moun- 
tainside, with time taking the place of 

gravity. The descendants of each cell 
end up at the base as one or another irre- 
versibly differentiated part of the orga- 
nism. A teratoma is a tumor made up of 

levitating cells, poised at the top of the 
mountain, sending progeny down with- 
out losing the ability to send off more: 
the totipotent cell forever. Thus the tera- 
toma is not only a tumor, but also a mar- 
velously manipulatable travesty of nor- 
mal embryogenesis. As such, it has been 
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discovered by many different sorts of de- 
velopmental and molecular biologists in 
the last few years. There are not many 
groups in moder biology who can sum- 
marize their work in less than 300 pages, 
as the teratoma workers have done in 
this book. I suspect this was their last 
chance to do so. 

The book comprises the papers pre- 
sented at a meeting at the Roche Insti- 
tute. There is an introduction and a pa- 
per on terminology. The rest of the pa- 
pers are assembled by topic: Embryo- 
Teratoma Relationships, Surface Anti- 
gens on Embryos and Teratomas, Tera- 
toma-Host Interactions, Control of Dif- 
ferentiation of Embryonal Carcinoma 
Cells, Properties of Embryonal Carci- 
noma Cells, and Properties of Teratomas 
in Vitro. Both in vitro and in vivo studies 
are represented. 

The laboratories of Boon, Sherman, 
Martin, Levine, and Ephrussi report on 
their success in harnessing the process of 
differentiation of the tumor cells in vitro. 
It has apparently become routine to se- 
lect cloned teratoma cell lines showing 
various differentiated states. The bio- 
chemical characterization of these cul- 
tured descendants of the embryoid body 
is well under way. Interestingly, most, if 
not all, cultured differentiated lines of 
teratoma origin are unable to make tu- 
mors when they are injected into suscep- 
tible host mice. 

Work in vivo has been concentrated 
on the antigenic and morphological simi- 
larities between normal early embryos 
and embryoid bodies. Although there are 
many such similarities, a major differ- 
ence between these two cell masses re- 
mains: only embryoid bodies have the ca- 
pacity to form tumors. Therefore the 
most surprising and novel contributions 
in the book must be those from Phila- 

delphia. In separate studies, Mintz, Ill- 
mensee, and Gearhart, of the Institute 
for Cancer Research, and Brinster, of 
the University of Pennsylvania, have ap- 
parently shown that a normal embryo 
can normalize tumorigenic teratoma 
cells. That is, they-have used Stevens's 
teratoma embryoid body cell populations 
to demonstrate that a teratoma is a form 
of cancer that has a totally reversible 
loss of growth control. 

Mintz et al. and Brinster dissected em- 
bryoid bodies into their core cells and 
their rind of differentiated endothelial 
cells. The core cells are the germ cells 
that give rise to all differentiated types. 
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By mating C57 white mice, they obtained 
blastocysts, into which they injected 
clumps of core cells from teratomas from 
black mice of strain 129. The hybrid em- 
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bryos were then reimplanted in the uter- 
uses of foster mothers (also white), and 
the pregnancies were permitted to go to 
term. Normal mice were born that were 
mosaic in coat color. Furthermore, the 
male mice born of these constructed 
hybrid embryos were fertile, that is, they 
made normal sperm and produced some 
F1 black mice when mated to female 
hybrids. Since the mice were normal in 
every way, we must conclude that these 
descendants of tumor cells were normal- 
ized by the environment of the normal 
mouse embryo. 

Beautiful as these results are, their po- 
tential importance lies in the possibility 
of combining them with the sort of stud- 
ies that fill the rest of the book, those on 
the culture in vitro of the differentiated 
descendants of teratomas. If the implan- 
tation results are confirmed and other 
studies are carried out with cultured tera- 
toma cells, one would expect future im- 
plantations to be carried out with cul- 
tured diploid cells that have received 
DNA sequences obtained by cloning in 
prokaryotic organisms. That would, it 
seems to me, be the technology for car- 
rying a known DNA sequence directly 
through a prokaryote vector for amplifi- 
cation, then through a mammalian cul- 
tured cell for integration into the mamma- 
lian genome, and then through blastocyst 
injection and reimplantation of an em- 

bryo for stabilization in a whole mamma- 
lian organism. Although this bypass of 
evolution has not yet been accom- 

plished, the book provides an experimen- 
tal context for carrying out such work. I 

suspect that this context will become in- 

creasingly important to all biologists. 
ROBERT POLLACK 

Department of Microbiology, 
Health Sciences Center, 
State University of New York, 
Stony Brook 
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The first half of this century witnessed 
the major developments in the theory 
and methods of statistical induction. The 

pioneering contributions made in En- 

gland by Karl Pearson, Ronald Fisher, 
Jerzy Neyman, and Egon Pearson are 
widely recognized and revered. One 

SCIENCE, VOL. 194 

The first half of this century witnessed 
the major developments in the theory 
and methods of statistical induction. The 

pioneering contributions made in En- 

gland by Karl Pearson, Ronald Fisher, 
Jerzy Neyman, and Egon Pearson are 
widely recognized and revered. One 

SCIENCE, VOL. 194 

The first half of this century witnessed 
the major developments in the theory 
and methods of statistical induction. The 

pioneering contributions made in En- 

gland by Karl Pearson, Ronald Fisher, 
Jerzy Neyman, and Egon Pearson are 
widely recognized and revered. One 

SCIENCE, VOL. 194 



should add to this list of pioneers the 
name of Maurice Bartlett, whose versatil- 
ity, innovativeness, and influence are 
honored in this volume of papers mark- 
ing his retirement. The majority of the 
contributions are by Bartlett's col- 
leagues in England. 

The most notable feature of the collec- 
tion is the large number of papers dealing 
with theory and applications of stochas- 
tic processes. Several of these articles 
are open-ended but substantial contribu- 
tions in new directions, and as such 
make stimulating reading. Kendall pre- 
sents a lucid account of reversible proc- 
esses, motivated by the need of genealo- 
gists to examine stochastic birth-death 
processes backward in time. In the same 
vein of hard problem-solving is a prelimi- 
nary account of Gani's work on estimat- 
ing vocabulary type counts in literary 
works with the use of Markov chains. 

Papers by Hammersley and Kingman 
present novel approaches to important 
problems in the theory of Markov proc- 
esses. 

Among the several papers on statisti- 
cal inference for stochastic processes is 
an interesting piece by Grenander on res- 
toration of deformed lattice patterns. 
Here the problem is that a regular lattice 
of points, characterized by basis vectors 
and a phase (location) parameter, has 
been "jittered" by considerable random 
noise. A Fourier-type analysis of the jit- 
tered points leads to a reconstruction 
method. 

In the realm of experimental statistics 
there are some solid contributions sum- 
marizing current work on regression 
models. An all-too-brief paper by Bar- 
nard revives the important Fisherian 
idea of analyzing linear models with ref- 
erence to data-specific, rather than aver- 
age, properties. In a different vein, Meier 
presents his work on large-sample 
Brownian-motion properties of the Kap- 
lan-Meier estimate of survival curves 
based on censored data. 

As I hope these brief comments sug- 
gest, there is variety and imagination in 
this volume. There are refreshingly un- 
usual pieces, such as Cedric Smith's on 
the systematic theory of iteration near a 
fixed point and Norman Bailey's expert 
review of the contributions made by the 
theory of infectious diseases to the prac- 
tical enterprise of public health control. 

Through their enthusiasm and in- 
genuity these 30 authors have provided a 
fitting tribute to a master. 
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