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sex ratio bias. Furthermore, the bias
goes in opposite directions for col-
" our banded males . and females,
which is hardly to be expected under
the eage/experience hypothesis.
Although she cannot rule out factors
associated with possible differential
parental abilities to rear sons and
daughters, Burley concludes that the
most likely cause of the effect is
~ parents adjusting the sex ratios of
their broods to produce attractive
offspring®. This interpretation is
based on the assumptions that dif-
ferences in attractiveness are nor-

mally heritable, and. that brood re- -

duction is adaptive under normal
circumstances.

But what is so special about leg
band colour? Burley believes that the

answer may lie in the evolutionary

-~ history of the species. Band colours
preferred by zebra finches were com-
pared with those chosen by the
closely-related double bar finch

- (Poephila bichenovii)'®. Burley found
that birds with bands of colours ab-
sent from the beak and plumage of
conspecifics but similar to those
naturally occurring on the other spe-
cies tended to be less attractive. On
the other hand, bands of similar col-
our to those characteristic of oppo-
site sex conspecifics are more likely’
to be attractive. Song and courtship
behaviour are quite similar among
the elstrildrid finches while plumage
and beak coloration can - vary
markedly among species. Perhaps,
Buriey surmises, some of the prefer-
ences she has demonstrated ‘reflect
strong selection for species iden-
tification mechanisms in a group in
which colour pattern appears to have
played an important role in
speciation’™

These fnndnngs must be considered
preliminary. Sample sizes are fairly
small, possible confounding factors
can sometimes be envisaged, proxi-
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" Zoos are gaining recognition as
potential ex situ conservators of the

gene pools of threatened species.

The zoo directors, curators, geneti-
cists ond populstion biologists who
attempt to pursue the elusive goal
of preservation of adaptive genetic
variation are now considering the
question of which gene pools they
should strive to preserve. There are
no iliusions that zoological parks can
conserve but a very small proportion

of biotic diversity; charismatic mega-

vertebrates are their sloch-in-trade. -
Space, or captive habitat as some

call it, is limited in zoos Conway's "’
suggests that
925 taxa of mammals, birds, and..

OpllmlS(IC estnmate

" reptiles may be managed with gene

should be the focus of concern and

= more, should the focus of ex sity .
~ _conservation effort be directed at._
~ populations, subspecies, ‘or specnes?
" _The consideration of these issues

- was the subject of ‘a recent confer-~

ment of species’ survival programs
{SSPs) of the American Association

" . of Zoological Parks and Aquariums -

(AAZPA). The focus of the meeting,
held in July 1885 at the Zoological
space is required for tigers, for ex-
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pool preservation in mind (see also-
~ «-the article by Ralls and Baliou on-
page 19 of this issue). Which species™

_ which_ may be neglected?-Further—

ence of zoo biologists and systemat- ..
. ists concerned with the establish- _

Society of Philadelphia, vwas on the.
subspecies ' problem. How much °

of Endangered Species, Zoological Society of .

ample, in zoos is aclually a dual
problem of how many individuals
must be held in order to achieve a
self-sustaining captive population
that only incurs acceptable losses of
genetic vcriation over a sustained
period of time (200 years is a current
goal) as well as how many of the five
extant tiger subspecies should be
conserved. Thus, the ‘subspecies
probiem’ is consnderably more than
taxonomic esoterica.

.~ The tiger example is by no means_

unique. Of the 37 taxa that are desig-
nated for SSP programs, at least 16
“are listed as trinomials. The black
rhino_of Africa (Fig.
d'vnded into seven extant subspe-
“cies?, A recent status review pre-
»pared by the African Elephant and
Rhino Specialist Group of IUCN sug-
-gested that the three northernmost

1) has been.

mate mechanisms are little under-
stood, and the number of extra-pair -
copulations is unknown. Neverthe-
less, many of the patterns seem
robust and, if they can be demon-_
strated under more natural con-
ditions, they beg evolutionary
interpretation.
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— Species Conservation and Systematics:
- the Dilemma of Subspec1es

Oiiver A. Ryder

such as two subspecies being named
from individuals that were litter-
mates. Yet, other taxa that have been :
considered by some authoritiestobe
conspecific, for example the barking

deer or muntjacs of India and China,

produce sterile hybrids. Out ot a

sense of frustration with the limita-

tions of current mammalian tax-

onomy in determining which named

subspecies actually represent signi- - -

ficant adaptive variation, those

assembled at the Philadelphia con--- > ..~ -
ference willingly discarded the con- : -
cept that all subspecies are equal. —
Rather, it emerged that z00s ought -~
properly to address the conservation
of evolutlonanlv sngnmcant unlts,f

black rhino subs :Pecies have been - -

‘nearly eliminated”. The Somali black
rhino (Diceros bicornis brucii) is

of 90 or fewer individuals. »
Zoo biologists are now faced with
the task of _identifying which sub-
species actually represent popula-
tions possessing genetic attributes
significant for present and future
generations of the species in ques-
“tion. The folklore of mammalogy is
replete with humorous anecdotes
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thought to survive with a population-
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Fig. 1. The black rhino, Diceros bicornis michaeh in
Amboseli National Park, Kenya Photo by WXK.
Lindsay.
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-. 'ESPs’, standing for evolutionarily
... . significant populations.) .
. a. v Identification of ESUs within a
‘'~ species was recognized as 8 difficult

task, requiring the use of natural his- -
. morphometrics,
- range and distribution data, as well”

tory information,

as protein electrophoresis, cytogene-

tic analysis, and restriction mapping -

. of nuclear and mitochondrial DNA.

tially significant populations led to a
< recommendation that concordance
.- between sets of data derived by dif-

identifying ESUs. Thus, when geo-

s .- existence of discrete populations

" within the range of a species, an .

estimate of genetic distance, for ex- -

.= . ample, should be made to determine

whether the populatuons have ESU.
ataxus. T :

(ESUs) within species. {No one pre- .

- sent really liked the idea of ereating a
new jargon term. An alternative sug-
gestion was to call such populations .

- obviously

- circumstances
The recognition of inevitable uncer-
tainty in the classification of poten-:

- fering techniques be s criterion for .

=¢. graphic distribution data indicate the- “; .
servation implications increasingly

In the past zoos seldom knew the
exact location of capture of animals
they imported. Data concerning
geographic origin of individuals
destined to be genetic migrants
into captive breeding programs is
important, - especially
where ESUs may be involved, and
should be recorded meticulously.

" - Some ESUs may be in jeopardy of
_extinction through inbreeding and
~* the inevitable stochastic events that

affect small populations. Under what

threatened populations with popula-

tions of other related forms justified?

The participants at the Philadelphia

meeting concluded that mixing was "
T appropriate ‘wien the extinction of

- the small population woul!d jeopar-
dlse the higher taxon.
Decisions with important “con-

require more understanding of the

_systematics of populations, subspe-

_cies and species than is currently
available. Zoo biologists recognlze

that addmonal systematlc research |s

needed to ensure that captive man- -

"is the mixing of . management of national parks and

B(2,10-13 -

agement programs can preserve
gene pools as they exist in nature, -
Expertise in diverse areas of verte- .
brate biology, genetics and ecology - -
is required for zoos to meet these -
formidable challenges. Although the
most current expression of these
concerns may now be voiced by zoo
biologists, the implications of their
concerns reach into  other con-
servation-oriented disciplines such
as wildlife management and the -
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nature preserves.
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