
Genetic Bottlenecks 

The articles by Roger Lewin about genet- 
ic bottlenecks in house flies and supposed 
genetic bottlenecks in cheetahs (Research 
News, 13 Mar., pp. 1325 and 1327) may be 
misleading, particularly when applied to 
conservation genetics. For example, the im- 
pression given in Lewin's article about the 
house flyexperiments by Bryant et al. ( I )  is 
that bottlenecks may be good for a popula- 
tion because genetic variance may be in- 
creased. ~ o w e i e r ,  according to ~ G a n t  e t  al. 
both viability and body size, traits positively 
correlated with overall fitness, are greatly 
reduced bv the bottlenecks. In other words, 
these genetic bottlenecks appear to have had 
a rather drastic effect on mean fitness. 

The basis of the apparent increase in 
additive genetic variance found by Bryant et 
al., whether it is because of a combination of 
some rare recessive alleles and other genes 
with additive effects. e~istasis of some sort, , I 

or a technical quirk of the experimental 
protocols, should be determined by directly 
examining these alternatives. (If a bottleneck 
of 16 pairs of flies had a statistically signifi- 
cant effect, house flies must be one of the 
most sensitive organisms with respect to 
inbreeding yet studied!) Is there some way 
to differentiate the additive genetic variance 
contributed by rare recessive alleles from 
that contributed by epistatic variance? 
Could the results of a selection experiment 
after a bottleneck be used to distinguish 
between these alternative explanations? 

In the article concerning cheetahs, Lewin 
states that O'Brien et al. (2) concluded 
cheetahs are more genetically uniform than 
laboratory mice. 0 '~rien et al, suggest that 
if the supposed bottleneck occurred long 
ago, it would have "eliminated the most 
dileterious genes early in the process by 
natural selection." However, previous data 
(3) suggest cheetahs are not all alike, in that 
the infant mortality of inbred cheetah proge- 
ny is significantly higher than that of non- 
inbred progeny. In 194 noninbred cheetahs 
monitored. iuvenile mortalitv was 26.3%. , , 
while for 43 inbred progeny, the mortality 
was 44.2%-69% higher than in the non- 
inbred cheetahs iP < 0.05). Laboratow 
mice generally have little inbreeding depres- 
sion because brothers and sisters have been 
mated for many generations, thereby elim- 
inating recessive, deleterious alleles. Labora- 
tory mice and cheetahs maj7 both have little 
electrophoretic variation, but the extent of 

inbreeding depression is obviously much 
larger in cheetahs, which suggests that chee- 
tahs are segregating for recessive alleles af- 
fecting fitness. 

The free-ranging cheetahs of the eastern 
African subspecies (2) had semen with char- 
acteristics of the captive southern African 
subspecies (3), that is, with a much lower 
spermatozoa count and a greater proportion 
of spermatozoa1 abnormalities than that of 
domestic cats. However, the semen of the 
two ca~tive eastern African cheetah males 
tested had only 1128 the spermatozoa con- 
centration of that of the free-ranging chee- 
tahs. In addition, in the sperm present, the 
proportion of normal sperm was only 42% 
of that found in free-ranging eastern African 
cheetahs. In other words, it appears that 
captive conditions also contribute to poor 
breeding quality in cheetahs. 

Caution is the best approach when inter- 
preting research results for application to 
conservation genetics. Suggesting that a 
bottleneck in an endangered species may be 
beneficial when. in fact. fitness is drasticallv 
reduced would be shortsighted to say the 
least. Although articles about the lack of 
genetic variation and bottlenecks in cheetahs 
are good copy, it seems to me most critical 
that inbreeding depression is still present in 
cheetahs. 
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Formation of Brown Dwarfs 

W. Mitchell Waldrop's article about the 
possible detection of extrasolar planets (Re- 
search News, 26 June, p. 1623) by Bruce 
Campbell and his colleagues gives a well- 
balanced view of both the exciting nature of 
Campbell's project and the wariness of those 
who have also sought incontrovertible evi- 
dence of extrasolar planets. Campbell's re- 
sults imply that objects with masses in the 
range of 1 to 10 Jupiter masses are orbiting 
several nearby solar-type stars, supporting 
the hypothesis that other planetary systems 
exist. Campbell also notes that companions 
in the range of from 10 to 80 Jupiter masses 
(that is, brown dwarf stars too low in mass 
to sustain thermonuclear fusion) can be 

ruled out another important finding. Con- 
trary to what Waldrop states, however, the 
latter finding does not imply that brown 
dwarf stars do not exist. On the basis of 
theoretical calculations of stellar formation, 
binary systems composed of brown dwarfs 
and solar-type stars (with masses of around 
1000 Jupiter masses) should be rare, and 
hence it would be surprising indeed if 
Campbell had found evidence for compan- 
ions in this mass range. 

Stars form from the gravitationally driven 
collapse of dense interstellar clouds. In order 
to form binary and multiple stellar systems 
with a wide range of separations, it is 
thought that clouds must fragment into 
protostars during the collapse phase. Theo- 
retical calculations of the collapse phase by a 
number of workers who used both finite- 
difference (1) and smoothed-particle hydro- 
dynamics (2) techniques have shown that 
fragmentation into binary systems is a com- 
mon result. More important, the binary 
systems that form in this manner tend to 
have roughly equal masses, even in calcula- 
tions that do not initially bias the cloud 
toward fragmenting into exactly equal mass 
binaries. This result can be understood by 
noting that the dominant contribution to 
the nonequal mass structure of binaries 
comes from the growth of the m = 1 density 
mode (Fourier expansion in cos(m+), where 
+ is the angular coordinate about the rota- 
tional axis). Unlike higher order modes 
(m = 2, 3 . . .), growth of the m = 1 mode 
is inhibited by the fact that the location of 
the center of mass of an isolated system must 
be preserved; growth of the m = 1 mode at 
one radius must be counterbalanced by 
m = 1 growth 180" out of phase at some 
other radius (3). 

The theoretical prediction that newly 
formed binary systems should have roughly 
equal mass components is supported by 
observations of double-lined spectroscopic 
binaries (4) and solar-type contact binaries 
(5), both of which show that the initial 
binary mass ratio was close to unity. Mass 
transfer and other effects during the subse- 
quent evolution of close binary systems may 
alter this initial mass ratio. 

One of Campbell's best studied stars, Ep- 
silon Eridani, is of spectral type K2 with a 
mass that is about 0.8 times that of our sun, 
or 800 Jupiter masses. If Epsilon Eridani 
was in a binary system, then its companion 
should have a mass close to 800 Jupiter 
masses, and hence it would not be expected 
to have a brown dwarf companion. The fact 
that Epsilon Eridani appears to be a single 
star surrounded by at least one object with a 
mass of 1 to 10 Jupiter masses is quite 
consistent with our present understanding 
of star and planet formation. Stars form 
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