
1 Vignettes: Floridiana 
My advice is to let every discontented man make a trip through the Everglades; if 
it don't kill, it will certainly cure him. . . . A day's journey in slimy, decaying 
vegetable matter which coats and permeates everything it touches, and no water 
with which to wash it off will be good for him, but his chief medicine will be his 
morning toilet. He must rise with the sun when the grass and leaves are wet with 
dew and put on his shrinking body clothes heavy and wet with slime, and scrape 
out of each shoe a cupful of black and odorous mud; it's enough to make a man 
swear to be contented forever afterwards with a board for a bed and a clean shirt 
once a week. 

-Alonzo Church, 1892, as quoted in Everglades: The Ecosystem and Its Restoration 
(Steven M. Davis and John C. Ogden, Eds.; St. Lucie Press) 

The Florida "gold rush" in orange juice, launched in 1948 when Bing Crosby signed 
his first Minute Maid contract, rendered all other [frozen food] industry successes 
pale by comparison. Initially advertised as being cheaper than whole oranges and 
better for one's health, frozen orange juice was an immediate sucess, and more 
than any other single product it helped establish and stabilize the market for frozen 
foods. . . . Orange juice became one of the first truly national convenience foods. 

-Suzanne White, in Chemical Sciences in the Modern World (Seymour H .  
Mauskopf, Ed.; University of Pennsylvania Press) 

ods for recognizing morphological stasis and 
tests several methods on a sam~le  of the 
microtine rodent Cosomys primus from a 
164,000-year sequence in Idaho. All these 
analyses indicated stasis over the period of 
time studied. The same data set was ana- 
lyzed by Czebeniak by means of variogram 
analysis, a technique hitherto unused in 
paleontological studies, which focuses on 
dispersion parameters. The results of this 
analysis of the Cosomys data differ from 
those of Anderson by indicating that there 
mav be nonrandom variation. 

Dental variation in both modern and 
Quaternary rodents and both long- and 
short-term changes in these animals are 
used by R. A. Martin as a basis for a 
wide-ranging discussion of evolutionary 
patterns, evolutionary rates, speciation 
rates, and character divergence. Martin 
provides a comprehensive model of pheno- 
typic evolution at the species level in which 
he maintains that there is no requirement 
for unique contributions to phenotypic 
variation by speciation. 

Barnosky's study of the changes in sev- 
eral characters of the dentition of the prai- 
rie vole, from the late Pleistocene to the 
present, indicates mosaic change particular- 
ly well. Stasis, gradualism, and episodic 
change occur over the same period of time 
in different characters and in different pop- 
ulations of the same presumed species. 

The role of s~ecies interaction is consid- 
ered in an examination of patterns of size 
change in Quaternary canids of the Middle 

East by Dayan et al. Although the three 
larger canids varied in size through the 
Quaternary, the same size ratios among 
them were maintained. 

Few of the studies find much correlation 
between changes in morphology or evolu- 
tionary rates and environmental changes 
that might be res~onsible for them. The - 
evolation of hypsodonty and enamel struc- 
ture in rodents is considered by L. Martin 
explicitly in relation to presumed environ- 
mental changes that took place through the 
Quaternary. Rensberger and Barnosky doc- 
ument faunal changes through a sequence 
in southeastern Washington that are relat- 

u 

ed to environmental changes as interpreted 
from the sediments. 

A problem with the analysis, qualitative 
as well as quantitative, of the high-crowned 
and ever-growing teeth of many animals is 
that the crown patterns and many aspects of 
their dimensions change with wear. The 
extent of this change is generally poorly 
known. Viriot et al. investigate this prob- 
lem in the muskrat by serially grinding a 
tooth at 0.5-millimeter intervals and sub- 
jecting the pattern at each level to image 
analysis. Not unexpectedly, the pattern 
changes as the lower parts of the tooth are 
exposed. Unfortunately, this technique is 
destructive of specimens, but it does pro- 
vide information that is unavailable in oth- 
er ways. 

This book demonstrates the contribu- 
tion that studies of Quaternary mammals 
can make to general evolutionary theory. 

Several of the contributions will provoke 
argument, and all will stimulate discussion 
and further work. 

Ernest L. Lundelius Jr. 
Department of Geological Sciences, 

University of Texas, 
Austin, T X  78712, U S A  

How RNA Makes DNA 

Reverse Transcriptase. ANNA MARIE 
SKALKA and STEPHEN P. GOFF, Eds. Cold 
Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, 1993. xii, 492 pp., illus. $85. Cold 
Spring Harbor Monograph 23. 

This excellent book reviews the processes 
and intricacies of reverse transcription and 
how the key discoveries were made. It starts 
with a short introduction by David Balti- 
more. who discovered reverse transcriotase 
in Rauscher murine leukemia virus at the 
same time as Howard M. Temin and Sa- 
toshi Mizutani detected it in Rous sarcoma 
virus. Baltimore writes that "when the re- 
verse transcriptase was first discovered back 
in 1970, the'central dogma of DNA + 
RNA + protein so completely dominated 
thinking that the notion of RNA-directed 
DNA synthesis came as a great surprise." 
Temin had first proposed that RNA tumor 
viruses (now called retroviruses. thanks to 
reverse transcriptase) may form a DNA 
intermediate in host cells to explain how 
these viruses could stably transform cells. 
But although his group at the University of 
Wisconsin and John P. Bader at the Na- 
tional Institutes of Health accrued much 
circumstantial evidence of the requirement 
for DNA during viral replication, biochem- 
ists regarded the provirus theory as far- 
fetched. I recall one prominent molecular 
virologist, Peter H. Duesberg, who later 
became a good friend, declaring "impossi- 
ble" the evidence that Jim Payne, Peter 
Bentvelzen, and I first presented in 1967 
of the Mendelian transmission of retrovi- 
ral genes through the germ-line of the 
host. The discovery of reverse transcrip- 
tase made the impossible not only plausi- 
ble but an obligatory step in the replica- 
tion of retroviruses. 

We now know that retroviruses are 
members of a much larger group of retroid 
genetic elements that require reverse tran- 
scription, including the hepatitis B virus 
family, cauliflower mosaic virus, retrotrans- 
posons, and telomerases essential for the 
integrity and replication of eukaryotic chro- 
mosomes. All these are reviewed in Reverse 
Transcriptase by pioneers and experts in 
each field. Reverse transcription may ex- 

1954 SCIENCE VOL. 264 ' 24 JUNE 1994 



',. ,* - *. -. .*. -.* '3..:: . ~ ..... . : .P  ., :.., ?.. *..--.;! . . . . . .  ...*.. 
4 ... ; .......... ; ... 0::. ..:'. . .<*?': a.m.. . . . . . .  ' J . ' . ;  . . :. :. 1. .- . :.-.;I.--., \ #. *. .?:..*:-f.>::*::\*-, ..:..;. .......... . .:A:-.:-... :.* .... ..;.:.--..*.;;,, .?. 

, , . ' ,.dm . ...... . ...I .T';,.P.::*:;~-:->,:;::..: ;:* ..... . . . .  s . 0  -.,., --,...:.- :. .*-*:,.--*:.*.~- 
I . . . .  r ..... . : . t .  28 .,. .b:* ..!* Jf;.. .;.* ::p: % ., ; i :: ,- - , , , . -- . .** ,It..! 

. , ... ; .:.. : ;; . .  * ;:.;.; : ....................: .;$:;;::!.*:;:::.9. - : . . . . . .  
... ...- 

. . . . . . . . . . .  *.e. *'..' 
...f ....... . .','!..-.: . :: r . :  .:. :iT.:.y.:;;?;.. . . ',.' . ; . " . .. . . . . . . ,,: ..;.<*\.':: <; :.; .-..',: ..-:-.. .*; -,. .;.,., 

. . . . .. . -,* . .: x * ~ . . ,  .I. ,,$-;:.;: ., !.a:-*; ;,,: j;; . . . . . . . . . .  b. , , .' :: ; .. ... ......- . -.. a ' .  . ..... >*: ;*;. ,*:::-.. 
,, 6 *..:,;, c,..:. .', * # .  ... . . . . . . . . . .  . . ...:a ...- ...... . ..." .. . . .!, I .  .: :.-~.'..' ... . . . . . . : .  .* ...:,*: - 

Electron micrograph of avian sarcoma-leukosis 
virus DNA synthesized in the endogenous re- 
action. Purified Rous-associated-virus-2 virions 
"were permeabilized with melittin to activate 
endogenous DNA synthesis. Branches are ap- 
parent at several points along the length of the 
molecule." [From Boone and Skalka's chapter 
in Reverse Transcriptasel 

plain the evolution of DNA genomes from 
an RNA world. Certainly the enzyme has 
proved to be an essential tool for academic 
scientist and biotechnologist alike in pro- 
viding the means to manufacture comple- 
mentary DNA libraries from messenger 
RNA. In recent vears retroviruses have 
taken on new dimensions in human disease, 
both as causative pathogens (human T cell 
leukemia viruses and human immunodefi- 
ciency viruses) and as vectors for gene 
theraw. The elucidation of the crvstalline . , 
structure of HIV reverse transcriptase may 
aid the rational design of new enzvrne in- - 
hibitors and helps to explain the resistance 
to azidothymidine and other DNA chain 
terminators that emerge in patients under 
drug treatment. 

My only criticism of the book is that some 
of the figures could be more clearly presented. 
It seems invidious to Dick out individual chm- 
ten, as all of them are illuminating, yet I 
particularly enjoyed Telesnitsky and Goff on 
strand transfer during reverse transcription 
and Hu. Pathak. and Temin on the role of 
reverse &anscriptase in retroviral recombina- 
tion because they explain complex pro- 
cesses so lucidly. The volume ends by 
reprinting the "Retrotrivia crossword" de- 
vised by John Coffin and Naomi Rosen- 
berg for the 20th anniversary of the dis- 
coverv of reverse transcri~tase. 

This volume is a treasure, to be recom- 
mended to those with but a casual interest 
in the subject as well as to specialists in the 
field. Sadly, it unintentionally serves as a 
memorial to the late Howard M. Temin, 
who contributed to it and lived just long 
enough to see it in print. 

Robin A. Weiss 
Chester Beatty Laboratories, 
Institute of Cancer Research, 

London SW3 6jB, UK 
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