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Fig. 1. One nf the Koonwarra fleas. 

bristles: the hind femur is not enlarged for jumping. The 
structure of tho legs suggests that this insect lived on a 
sparsely haired (furred) animal and that it clung to the 
outer portions of the hairs rather than burrowed between 
the hairs. The specimen, with a body length of 7 mm, is 
large as compared with most modern fleas, especially as it 
1s a male: male fleas a.re distinctly smaller than females. 
Females of some modem fleas, however, aro of this order 
of size. The nematocerous-type antennae tend to support 
the more usually accepted conclusion that the fleas 
evolved from a nematocerous-type ancestor. 

The presence of two very different types of fleas or flea
like insects in the Lower Cretaceous, one of which is 
similar to modern fleas , indicates that the Siphonaptera 
must have had a long history before the Lower Cretaceous. 
The more primitive of the two species shows that loss of 
wings and development of a specialized copulatory 
mechamsm occurred before reduction in n ematoccrous-like 
antennae resulted in their being recessed in grooves on 
the head, and before the development of combs on the 
head and thorax . The Siphonaptera must have arisen 
from a primitive nematocerous-like ancestor before 
specialization of the male t erminalia resulted in structures 
similar to those of modern Nematocera. Undoubted 
Diptera a~e recorded from the Triassic. It seems probable 
that the S1phonaptera evolved from nematocerous Diptera 
in the Late Trias;;ic or early Jurassic, at a bout the same 
time as the first warm blooded vertebrates. 

Deductions concerning the ecological association of at 
least the more primitive of the two species with a furred 
animal, and not a bird, indicate that marsupials must 
have been present in Australia at a very much earlier period 
than has hitherto been conceded, and this species thus sheds 
HOW light on tho probr,ble centre of origin , and on the 
early dispersal of the 111a rsupials as it affects the zoo
geography of the southr-rn continents. 
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Taxonomy and Cranial Capacity of 
Olduvai Hominid 7 ( continued) 
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l'ILBEAM reje?ts' my recent estimate of cranial eapacity 
for Homo ajricanus 2 • As I understand his comment, he 
disputes treatment of Olduvai hominid 7 with the South 
African gracilo australopithecines as one statistical popu
lat10n because they may belong to separate subspccic,; . 

The qu?st,on of how many subspecies may exist within 
Homo ajricanus was never raised bceauso it is not relevant. 
Given the possible time span of this taxon, and the 
nature of many hominid-bearing deposits , t he only safe 
n::ic,umpt10n would be tha t each specimen represents a 
d1stmct bwlogw~I population". It is for precisely this 
reason that specws are_ generally the smaliost meaningful 
taxonomic umt for fossil material•. When cranial capaci ty 
1,; cons1d_ered as a _species parameter, the specimens 
representing the species make up the Rtatistical universe . 
It seems to me that estimations of species parameters arc 
best made if all of the specimens referred to the species 
are cornndered. Indeed, Pilb0am seems to eontradict 
himself, supporting the inclusion of Oldu vai hominid 7 
in "africanus" on the basis of cranial capacity, in a paper'' 
published the same month as the comment considered 
here' (October 1969) . 

. It may '?e ad~ed that the use of a t t est for small sample 
sizes 1s mislcadmg. It 1s not unusmtl t n find rdativcly 
hight values for_the largo or small ends of a small sample. 
For mstance, usmg tho published data for Homo erectus2, 

the _t value calculated for the largest Homo erectus 
cranium (skull 10 from Choukoutien) is 2·93 (10 degrees 
of freedom). This indicates a probability of 0·98 that the 
largest Homo erectus cranium does not differ from the 
eleven other crania by chance alone. It does not place 
skull 10 in another species, let alone another genus. 

In fact, this result does not even m ean that skull 10 
is nece~sarily representative of a separate biological 
populat10n. The parameters which characterize taxa, 
whether on subspecies, specif's or supraspecieR levch; , 
can only be derived from the diRtribntion of the actual 

. 6 specimens . 
In sum, Pilbeam's criteria for drawing firm taxonomic 

oonclusions have been met in the caso of Olduvai hominid 
7. There is no morphological evidence in either the denti
tion or the cranial capacity which jnstifies, or even 
suggests, the separation of this specimen from Homo 
ofricanus. 
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Early Hominids and Cranial 
Capacities (continued) 
I SHOU LD like to make a few points a rising from thfc' 
previous letter' . Much of the debate contrns a.round the 
problem of species in palaeontology; how to define these, 
and how to assign now specimens to their appropriate 
taxon2 • It is obvious that "the specimens representing the 
species make up the statistical univnrne". The point which 
Wolpoff ignores is the manner in which indiv idual speci
mens are assigned to "species". In classifying fossils, due 
attention must bo paid t o ,·a.riation within and between 
infraspecific populationfJ, as well as to possible variation 
dno to time•. The most important issuo t,0 decide in the 
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