
keases transmitted during human 
sexual activity have received cowsid- 

erabfe attention from the scientific com- 
n contrast, se~a~~y-tra~smftte~ 
(STDs) of no~~~~rnan hosts have 

been largely ignored or treated as rare cu- 
riosities, despite some l~~~~~-,do~~rne~ted 
cases of economic or conservation impor- 

cer. But there is now a compefhng case 
for more attention. A recent, l~o~~rne~ta~ 
paper by Lockhart, Thrall and Antonovic+ 
provide5 a wealth 

infectious diseases’ 

are broadly as ex- 
pected from theory, but Lockhart el r~l.‘s 
discussion illustrates the ~~~~pl~~~~~ta~y 

d by models of population dy- 
of adaptive evolution. Alto- 
recent analyses illustrate the 

potential of comparative analyses in the 

From an extensive literature survey, 
al. document over 200 dis- 
7 host orders for which there 
of sexual transmiss 

three-quarters of the diseases 
dence for this mode of trans 
either strong or unequivocal). The only 

vhich seem to escape relatively un- 
d are those with external fertiliz- 
The parasites responsible show 

similar taxonomic breadth, with viruses, 
bacteria. nematodes and protozoans being 
~arti~u~ar~y well re resented. This re- 
view contains some fascinating natural 
history ge our favourite is a (possibly) 

smitted viral parasite of an 
~ar~s~tfz~~g fnverte- 

that they involve 
~~fect~Q~s with possibfe e 
cations. As a consequence 
of STDs is surely greatly u 
there are no good reasons 

imal species will harbour fewer 
n humans (29 STDs in this re- 

view, which excludes those transmitted 
through oral or anaf sex). 

A key ecological differe 
STDs a9d OIDs lies in their 

e m 

of STDs is more likely to den 
umber of sexual contacts 
als have, which may bear 

to density (except in very unusual night 
CiLW). Instead, the frequency of infected 
individuals in the host population is critl- 
cal. From this d 

ikecely to evolve. 
ere host sex is conZined 

to a short season in each ye&r, and where 
within each such season an infected indi- 
vidual has limited op~~~t~~~ti~~ to mate, 
sex~a~~y-t~a~sm~~t~~ parasites will be se- 
lected to cause ~~ng-~ast~~g, persistent in- 
fections (decreased rn~~ta~~ty~ with Bong 
in ion periods, relative to OfDs. Even 
if can’t induce hosts to mate with 
more ~~~~v~~~~~s, they should mtnimize 
their effects on sexual interest and attrac- 
tivencss (&creasing virulence). Further 
simple predictions made from shnilar 

I’ati~iDns Cau be fouuei in Tab&e I. 
~~~i~t~o~is were then tested by 

a comparative analysis of how STDs and 
s differ in disease ecolo 

raw data were collected b 
wi%otit the express aim 
Periaf for ecologists with an i~~~i~atfon to 
comparative analyses. 

host sexual activity differently from OIDs) 
are often absent or not very relia 
these absences affected 
analyses, Lockhart eta!. 

ensate for variation in 
r ana 
diseases of mammalian 

yvarying the staiisticaf weight 
of data based on assessments of its refi- 

the two classes of diseases ready do have 
preciaYy different ecologies is provided 
the ability of a d~s~rimi~a~t function to 

tly classi& almost all diseases based 
aracterisIics of the disease such 
th of ~~~e~t~o~s period, host range 

and the length of asy~~t~~at~~ periods. 
The clear difference in virulence between 

ures associated 
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~~Xkmissim are responsible for &sewed 

variation in virulence+“. 
113 their paper. however. Lockhart eta/. 

i&O COfEkkr an important aiternative ex- 
plaWtiQn derived from the ecoiogicai wing 
of evolutionary erolo~~J~. The idea is that 
‘ecoPogicd assembly rules’ might p 
nab?, such that the dpamical sta ; 
~art~~~la~ ~~st-~at~~ge~ interactions is 
the principle callse of the ogicai differ- 
eruces between d>!Ds and s. Ecological 
differences between species using 
ent modes of tra~srn~ss~~~ would occur if 

icular biological characteristics of the 
padmgen (e.g. rapidly kiilh-rg their ho 
resulted in unstable ~~st-~at~~ge~ 
namics in one ~~a~smissio~ mode, 
not the other. This idea is analogou 
ex~~a~at~~~s of the ~~ara~t~r~st~~s of taxa 
inhabitfng islands being based upon how 
the ~~a~a~~~~~s~i~s of Paxa ~~~at~~t~~~~ the 
mainland affect their ~r~~a~~~~ty of suc- 
cessfully colonizing the islands, rather than 

resulting fron ~~~~~~ev~~~~~~~~a~y change 
following ~~f~~6~~~~~~o~. 

They assess the statistical sup 
the two ideas by co~str~c~f~g two differ- 

that variation in disease ecology may be 
best thought of as a ~~e~ada~~ati~~ to 
evolving sexual tra~sm~ss~~~. so that eco- 
logical assembly rules might be the criti- 
cal dete~m~~a~t. But given the ~a~~~~~ess 
of the data available for this analysis, it is 

ising that 110 firm conclusions can 
n about the direction of particular 

waterways. In reality, both processes are 
probably going on. Currently, t 
ture on evolution of virulence is largely 
concerned with optimizing selection, and 
at the very least, models based on 

~nv~~vi~g selection. 
invofve long-term s 
parasite system un 

for occasional speculation among evolu- 
s!,- ’ 1. Given the depend- 

scarce. However, the authors 



Statlstlcdl supoort 

mrciw i‘h.llRil~mI L‘ PredlcllW Me3’1s an 1lyss PC41 Ml1 a:lal’i’sIs~ 

Mortality/seventy OID>STD Yes Yes YE 

Length of infection STD>OID Yes Yes Yes 

Localization of mfectlon OIbSTD ‘fe: Yes Yes 

Host imiwnity OID>STD Yer ves Yes (mdlrectl 

Host raw- OID>STD Yet, Yes Yes 

Sterltity 0 STD>OID NC Yes Yes? 

‘Gdapted from Ref. 2. 
VWI. P:,ncipai Components Analysis. 
‘Results presented for path arlillysls refer to a modrl post Wing d causal &‘ct Of transtrlisslon 1ll0dP 

^_I,__^ ,_....” _..- --.-- -“.-- .._ 

SQnle tinac worSied on a systcln wtllctl [)I o- 
vi&s stlpporl ft!r these id4m. AIPI tarr-sraarll 
diseases 06 flowering pUnnts are trim- 
n1itted by pollinatol’s anti arc‘ therclori~ 
plant S’l’Ds; although Ihr preseracr of pal- 
linators as vectors adds some complexity. 
they have recently attractccr awAior1 ils 

a ~~~otlel system for the study of epidemi- 
ology and ecologyy12. In an analysis of plant 
hosts of these diseases”“, it was found that 
host species that undergo more outcross- 
ilag avid had larger floral displays (bnih 
likely correlates of the extt-nL of multiple 
mating) harboured more smut diseases. 

Lockhart ef ol.‘s work is import; nt 
for several reasons. It demonstrates lie- 
yond any doubt the ubiquity of STDs, aud 
suggests that any bioiogist intwr~;tetl ill 

mating behaviour and prrrasite-mediated 
selection shouM consider the role that 
STDs halie played in structuring the sys- 
tem that thc,y work with Srcond, IIwip 

Oiteral reading of the fossil record 
would suggest that something uniquely 

strange went on during the first 10 million 
years of metazoan evolution. Metazoan ani- 
mal life as we know it did not appear un- 
til the Cambrian, 5+ 4 million years ag~‘,~ 
(apart From the enigmatic 5&I-591) mil- 
lion year old Ediacarnn fauna). But just 10 
~~~1~~~~ years later the metazoans had 
ac~~~eved their ~n~ax~~~~~~ Ca~~b~i~~~ diver- 
sity: well-preserved fossil ~e~re$e~tat~ves 
of two thirds of alI known phyla are pres- 
ent in rocks about 533 miPlion years old. 

flurry of recent research agrees with 
arwin’s suggestion3 that the absence of 

fossii evidence of the metazoans before 
the Cambrian Explosion is not evidence 

that the metazoaus were absent. The Cam- 
brian Explosion may not record the origin 
and explosive radiation of metazoan 
but instead it may record an extraor 
period when most of the known phyla sim- 
ultaneously acquired both the large size 
and hard skeletons required for fossiliz- 
ation. Several recent independent studies 
provide rn~~ec~~a~ clocks that 
origin of the metazoans to at leas 
Pion years before the Cambrian. 
mental arguments suggest that tl 
have been a long period of cryptic evoiu- 
lion when metazoans resembled mo 
planktonic larvae (which do not fossilize). 
Finally, recent analysis of the ancient at- 
mosphere4 may have provided a reason 

why so many phyla first appear in the fos- 

The origin of the rn~~az~a~~ has be;:n 

51 different proteins. and Wray and co- 
workers” use DNA sequesPces Brom seven 
genes to provide molecular clocks caPi- 
brated agains tebrate fossi) record 
(reviewed in k ous issue of TR4%by 
Michaei BeIF). The amino acid clock seng 
gests a divergence time for the two main 
metazoan groups (Deuterostomes and 
Protostomes? of about 675 milfion years 
ago, while the DNA sequence clock sug- 
gests that this split had already occurred 
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