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We welcome the perspective Willrams el al. 
present on measurmg biodiversity. As 
paleontologists, we emphasize fossrlizable traits, 
but certainly agree tha? biodiversity measures 
should consider Ither traits when posstble. 
Although we agree that different approaches are 
suited to different questions, the distincbon 
between ‘morphulogrcal’ (in thus context. 
‘phenetrc’) and ‘phylogenetic’ measures ;s not 
equtvalent to that between descriptive and 
predictive approaches. (This raisst a necessary 
semantic point. Wrlliams et al. use obsemed 
character data to ‘predict’ unobserved character 
diversity. If they are truly foretelling what someone 
will potentially observe in the future, we can 
accept this as prediction, However, if, as we 
suspect, the observed data are used as a proxy 
for a quanbty that is unlikely ever to be observed, 
the operation in question is estimation.) 

In fact, either family of methods can be used to 
describe or to estimate. One could, tor example, 
use a genealogy as nothing more than a 
description of evolutionary history. Likewise, one 
could use phenetic-distance data for more than 
description, For example, from an observed 
temporal acceleration in morphological diversity, 
we may infer that an evolutionary mode: of 
variable evolutionary :ates is more likely than a 
constant-rate mode?. Observed phenetic 
distances corJld also be used to estrmate 
unobserved character drstances if we dared 

that ail characters followed the same evolutionary 
model. Such esbmabon, as Wrlliams et al. are 
aware, naturally requires more burdensome 
assumptions. 

Although we thmk that drversrty exists in Its 
own right, and are uncomfortab!e m equatrng 
it with ‘value’ (a subjective. human construct). 
we will accept, ior the sake of agument, the 
importance of Williams et a/.‘~ ‘applied’ 
(i.e. conservatron-related) issue, one aspect of 

which is how ‘to iestimate] rhe distributrorr of 
richness for the majority of unsampled 
characters.’ Tine crucial questions here are: 
!l) How well, for an assumed model of character 
evolution, do true and esttmated character 
richness correlate? (2) How does the correiatron 
vary with the true model of cf;aracter evoiutlon 
and wrth the deviation between the true and 
assumed models? 

Whether one method is better at estimating 
total character diversity from sampled character 
diversity is an open question to be settled 
empirically. A detailed exploration of which 
approaches ,)erform better under which 
evolutionary circumstances would indeed be 
worthwhile. The problem is very similar to one that 
exists in the estimation of genealogicai 
relationshipsi. Monte Cario simuiatton WIII kkeiy 
be useful here just as it IS rn assessing the 
accuracy of phylogenehc methods, since, with 
this approach, we knGw what we are trying to 
estimate:. There is also a clear need for 
jackknife-style analyses comparing obsenjed 
richness of one subset of characters with 
richness estimated on the basis of a different 
subset. 
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in a recent TREEnews 4 <omment. Wirtzl reported 
current evidence of assortative use of sperm for 
fertilization by females. One of the reported 
studies was our work on the Swedish sand lizard 
(Lacerta agi/is), in which we demonstrated 
negative correlations between parental 
relatedness and a male’s probability of paterr’ 
We interpreted thrs pattern as evidence that 
multiply-mated females can select among the 
sperm of competing males. Wirtz suggested two 
alternative interpretations: first, that females may 
selectrvely abet-t inbred zygotes; second. zygotes 
arrsrng from matings between more-related 
parents may suffer higher mortality. 

Our reanalyses refute these interpretations. 
First. we can show that selective abortion IS not 
important m this system. We have demonstrated 
that female sand lizards oviposit all ovuiated ova 
irrespective of their fertility and viabtlity3,“. and 
infertrle eggs can be easily idenbfied IIT this 
species’. Thus, no eggs were lost (i.e. not 
counted) due to abortion in utero. Wirtz’s first 
interpretation can therefore safely be rejected. 

W&z’s second interp:etation is more plausible: 
our earlier work on these lizards has shown that 

high relatedness between parents tramiates IntO 
lower offspnng vrabilityj. Thus effect also appears, 
but does COt attaln StatiStiCal srgnificance. rn the 
smaller present data se:. As expected, the 
number Of unhatched eggs in a clutch tended to 

he higher when parents were more closely 
related. both iri absolute terms and the proportion 

of these eggs in a clutch. Although neither of 
these ;or~eiat~ons was statistically significan: 
(P=Q.12; p=O.ZO. respectively), both were in the 
predicted direction and close to significant with a 

one-taited tes?. Thus, more closely related 

parents may have higher offspring monaiity also 
in the present data set. 

In some species, paternity may be scored soon 
after fertilization by using PCR-derived markers 
which require little DPIA. However. due to 

decomposition of tissue, such analyses are 
problematic when a proportion of the incubation 
pertod takes place in utero (as rn sand lizard+). 
Thus, since this avenue was closed to us. we 
adopted the most conservative approach by 
assigning the paternity of all unhatched eggs to 
the male with the highest genetrc similarity wcrth 
the female, and reanalystng :he daia in our first 
contribution2. Even after this highly conservative 
‘correction’. band-shering was negatively 
correlated with the proporhon of the clutch tha, a 
male sired (p=O.O24). In nme out of 11 clutches, 
the male with the lowest genetic similarity with 
the female still sired most of the offspring 
(p = 0.033). Other plausible COntributGrS to 
fertilization rates, such as time for sperm 
replenishment and male mass were not 
correlated with male proportional paternlty 
(r=0.26, p=O.63. respectively), or male 
relatedness wrth the female (r=@.78. p=O.76. 
respectively]. Thus, our data provide strong 
evidence that female sand lizards are able to 
control the paternrty of their offspring by selectwe 
use of sperm. 

Few studres m natural populations allow 
researchers t0 IOGk for RegatiVe effeCtS Of 

pare:::dl consanguinrty on offspring vrability: when 
they do. this relationship has been repeatedly 
confrrmed6-r. This scenano may have imtoortant 
rmpircarrons for the evolutron of female sperm 
choice and the question ‘Why do not the first 
sperm tG arrive at the fertilization site always 
fertilize the egg?‘8 lndrviduars do not carry the 
same (defect) genes/alleles and. hence, for 
several reasons the same male may be a good 
partner for one female and a bad one for 
anotherg-12. How females discrimmate anlOng 
sperm 15 not yet resolved but two nossrble 
,,:“h?riiSrnb have been descnbedi: selection by 

:ne ier, ;;_ ,.r?,nru... ~“ctive tract. and choice of 
sperm by ova. In sand lizards, more closely 
related males also have more Similar proPorhonat 
paternity (p=O.O33). Thus. the more similar In 
chemical structure the sperm membraires. the 
greater may the dnfrculty be for maternal 
;mmunorecognitron systems to dtstrngulsh among 
them. 
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