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Introduction 

Cribra o~rbitalia is a bone condi- 
tion characterized by one or several 
clusters of small openings in the 
anterior and/or antero-lateral por- 
tions of the orb'ital plate of the 
frontal bone. Reference to i t in  the 
anatomical litera~ture is rare,% often 
inaccurate (Wolf 1954; DuReElder 
et at. 1961) and cursory at best. 
Works on bone pathology ignore it 
altogether, perhaps because cribra 
orbitalia reflects no recognizable 
mo~rphological or behavioural symp- 
toms or is not seen to be associ,ated 
with pathologies diagnosed by other 
criteria. It has been suggested that 
it does not occur in modem popa- 
lations (Henschen 1961) and there- 
fore does not arise in pathology in 
the modern context. It is physical or 
biological anthro~pologists, dealing 
with ancient skeletal populations, 
who h'ave been most responsible for 
drawing attention to the pheno- 
menon. 

Various aetiologies have been put 
forward to explain the condition, 
but to date none have been re- 
gzded as entirely satisfacto~ry. Since 
Welcker (1885, 1887, 1888) first 
described cribra orbitalia a variety 
of aetiologies have been posited 
(Toldt 1886; Welcker 1887, 1888; 
Adachi 1904% Oetteking 1909). 
Toldt also added that it could have 
a developmental or embryological 
origin. Koganei (1912) believed a 
pathol~~gical cause was likely, such 
as the compression or infwtion of 
the lacrhal  gland. MgiLler-Christen- 
sen (1953) supported this idea but 
added that other pathologies such 
as leprosy might be responsible. 
Since the early 1950s malnourish- 
ment, avitaminosis and/or anaemia 
have been suggested as being condi- 
tions under which high frequencies 
of cribra orbitalia might have been 
developed (Henschen 196 1 ; Mgiller- 
Christensen and Sandison 1963; 
Angel 1964: Nathan and Haas 
1966a; Zaino and Zaino 1975). 
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Current thought favours anaemia, 
particularly iron deficiency anae- 
mia, as being the most likely cause 
of this condition both for reasons of 
the formation of cribra orbitalia in 
the bone and the worldwide preva- 
lence of anaemia as a likely com- 
mon factor between all those 
peo~ples in whom it has been ob- 
served (Hengen 1970; Knip 1971; 
Carlson et al. 1974; El-Najjar 
1976; Cockb,wn 1977; Cybulski 
1977; Lallo et al. 1977; Mensfotth,' 
et al. 1978). For comprehensive 
discussions on  cranial bone changes 
resulting from anaemia see Cooley 
and Lee (1925), Moseley (1966) 
and JaRe (1975). 

In an attempt to add new data 
to those already gathered world- 
wide, to establish the frequency of 
cribra orbitalia in some hitherto nn- 
examined populations and also offer 
some possible causes of cribmra orhi- 
talia I have examined a 'recent' 
Australian Aboriginal cranial popu- 
lation from the Murray Valley area 
of northern Victoria, a sample of 
late Pleistocene-early Holocene 
crania from the same area and a 
sample of crania from Papua New 
Guinea. 

Material 

The materlal examined conslsts 
of some 400 adult and 59 juvenile 
Aboriginal crania drawn from the 
Murray Black Collection of the 
Australian Institute of Anatomy 
and a series of 50 adult and 17 
juven~le crania from Papua New 
Guinea also from the Institute's 
collection. Crania from the as yet 
undescrlbed populatlon from Coo- 
boo1 Crossing in Victoria (Brown 
1981), five crania from the Kow 
Swamp population (Thorne 1971a, 
1971b, 1975), the Cohuna cra- 
nium, and the Mungo I (Bowler 
et al. 1970) and Mungo 111 crania 
(Bowler and Thorne 1976) were 
examined also. Only those indivi- 
duals retainling a substantial pro- 

portion of the orbital plate of the 
frontal bone were included. 

Personal age of the juvenile 
crania was assessed via tooth erup- 
tion sequences (Brothwell 1963). 
Adult crania were sexed using 
Brown's modificatioh (1981) of the 
Larnach and Freedman technique 
(1963). 

Method 
The orbital plates of the frontal 

bones were inspected for cribra 
orbitalia. To enhance inspection 
any dirt or material adhering to the 
bone was removed using ethanol on 
a soft toothbrush. Any pathology or 
malformation of the bone that 
might be associated with or  mis- 
taken for cribra orbitalia was noted. 
T'he remainder of the outer cranial 
table was inspected for symmetrical 
osteo.porosis oNr any evidence of 
hyperplasi'c expansion of the diploe. 
Radiographs were taken using 
Pecker-Andrex 3002 F T  X-ray 
apparatus. 

Variation in cribra orbitalia was 
recorded using the categories de- 
fined by Natharand Haas (1966a) : 

category 1: Porotic. This is the 
'mildest' f om,  consisting of a num- 
ber of small foramina forming a 
round or elongated cluster (Fig. 1 : 
top). In this study this form was 
defined as being present when a 
minimum of eight foramina occu- 
pied an area of 25 mm2. This not 
only regulates the presence or 
absence of the cond'ition but distin- 
guishes it from other small, random 
foramina that often puncture the 
orbital plate. 

Category 2: Cribrotic. In this 
form the foramina are larger in dia- 
meter and the area involved may be 
larger (Fig. 1: middle). Although 
it has been suggested that these 
foramina retain their individuality 
(Nathan and Haas 1966a) this did 
not always apply in this study. It 
was noted that shallow channels 
permeated the affected areas run- 
ning in random fashion from one 
foramina to another and in the 
areas between foramina. The pres- 
ence of this shallow channelling 
partly defmes this category. 

Category 3: Trabecular. In the 
most extreme form the large fora- 
mina become confluent and chan- 
nelling produces deeply etched fur- 
rows and/or a completely e rokd  
outer table consisting 04 a trabecu- 
lated network of islets and strands 



of b,one (Fig. 1: base). The trabe- 
culae vary in size and thickness and 
often occupy a larger area than that 
seen in either of the other two 
categories. 

While these three categories were 
generally distinct and recognizable 
some individuals were difficult to, 
classify because of intermediate 
forms. In many individuals more 
than one category was found, either 
mixed together in one patch or 
05cupying separate areas of the 
orbital plate. In these cases the 
orbit was categorized by the most 
extreme form present and the indivi- 
dual by the most extreme form 
present in either orbit. 

Results 

Murray Valley Material 

The overall frequency oQ cribra 
orbitalia found in the Murray Val- 
ley population was 20%. Of the 
400 adult crania examined 56 dis- 
play the condition, a frequency of 
14.3% (Table 1). This figure is 
substantially higher than any pre- 
viously published fo~r Australian 
Abomrigines: 5.26% in a generalized 
Australian sample (Brothwell 
19631, none in a series of 93 crania 
(939, 653) from coastal New South 
Wales (Larnach and Macintosh 
1-9661, one female from a Queens- 
h n d  series (P46, 666) (Larnach 
and Macintosh 1970), and 2.4% 
in 499 crania from coastal and in- 
land New Somuth Wales (Zaino and 
Zaino 1975). The frequency among 
females (19.3%) was greater than 
that fo'r males ( I  1 % ).  Table 2 
shows the incidence of the three 
categories of cribra orbitalia for 
both sexes. While females have a 
higher overall incidence of the poro- 
tic form males display more of tho 
cribrotic type. 

Of the 59 juvenile crania exam- 
ined 35 (59.3%) show evidence of 
cribra orbdtalia (Table 1 ) .  This is 
more than twice the frequency 
(26.6% ) obtained in the only other 
survey of juvenile Aboriginal ma- 
terial (Zaino and Zaino 1975). The 
prevalence of each category in each 
age gro'up is shown in Table 2. The 
1-5 age group has more of the 
porotic type (71.4%), while the 
6-11 age group has higher •’re- 
quencies of the cribrotic (42.8%) 
and trabecular (33.3 % ) forms. 
Children 12 years and older seen1 
to have a higher percentage of the 
trabecular form (57.1 %) than the 

Figure 1. Top: Category 1 (porolic) cribra oibitalia on the right orbital plate of a 
juvenile Aboriginal cranium from the Murray Valley area of Victoria. Middle: 
Category 2 (cribrotic) cribra orbitalia on the right orbital plate of a female Abori- 
ginal cranium from Lindsay Creek, Victoria. Note channelling (arrowed) which runs 
between and around foramina. Base: An 8-10 year old juvenile Aboriginal displaying 
the Category 3 (trabecular) type lesion of cribra orbitalia. This occurs in both orbits. 
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Juveniles Male Female 

Coastal and inland NSWa (45) 26.6 - - 
Murray Valleyh (59) 59.3 (250) 11.0 (150) 19.3 
Coastal NSW". - - - 
Queenslandd - (1)  
Papua New Guinea" (13) 84.6 - - 
Coobool Crosring" - - - 
Kow Swampi' (1)100 - - 
Unknowns - - - 

Combined Sex/aSe 
adult unknown 

1. Two females are included; both display cribra orbitalia lesions. 
2. Only six crania (including the Cohuna cranium) had enough orbital plate for 

examination. 
Sources. a: Zaina and Zaino 1975: h: Wehh: c: Larnach and Macintosh 1966; 

d: Larnach and Macintosh 1970; e: Brothwell 1967. 

Table 1. Frequencies of cribra orbitalia in Australian and Papua New Guinean 
material, numbers (x)  and^ 70. 

Sample Categories % involved 
Age group 1 2 3 

1-5 Australia 
Papua New Guinea 

6-1 1 Australia 
P a p a  New Guinea 

> 11 Australia 
Papua New Guinea 

Adults Australia female 
Adults Australia male 
Adults Papua New Guinea 
Kow Swamp (incl. Cohuna) 
Coobool Crossing 

Table 2. Distribution of Cribra Orbitalia Categories. 

other age groups hut little of the bonate encrustation using a 5% 
porotic type. solution of acetic acid. This re- 
Prehistoric Material. vealed a small (10 mm diameter) 

~h~~~ are 12 male and two fe- cluster of the cribrotic fomrm of 
male crania from the Coobool cribra o r b i t a h  
Cmssing population with the orbi- 
tal plate preserved. Eight of the 14 
(57.1 % )  display some form of 
cr ib~a orbitalia including both f e  
males. Only the porotic and cribro- 
tic forms are present and five crania 
show desions in one orbit. Six of the 
Kow Swamp population have suffi- 
cient orbital plate preserved to, 
justify examination. Four of the 
five adults and the juvenile (KS 6) 
have sosme form of the porotic or 
cribrotic pitting, but, as with the 
Coobool material, none have any 
sign of the trabecnlar fosm. There 
is no evidence of cribra in either 
Mungo I or Mungo 111 crania, but 
only small portions of the left 
orbital plate remain. On thecohuna 
cranium most of the left orbital 
plate was missing. The right orbital 
plate was cleared of calcium car- 

Papua New Guinea Material. 

Of the 50 cranla representing the 
adult group 17 (34%) have some 
form of cr~bra orbltalia. Fwe 
(29.4%) have the porotic type, 
three (17.7%) the cribrotic and 
nine (52.9%) the traheculas (Table 
2) .  The overall population fre- 
quency of 44.4% is very similar to 
that (50%) found by Pietrusewsky 
(1976) in a small population (n= 
22) from Nebira a lowland site 12 
km inland. Except for the com- 
bined 'Papua-Australia' category of 
an anonymous author (quoted by 
Koganei 191 2) mentioned in Table 
3 these two groups of data appear 
to be the only available for this 
cond~tion in this part of the world. 

Eleven of the 13 juveniles 
showed signs of cribra orbitalia, a 

sal juvenile susceptibiilty. All three 
frequency of 84.6% or near nniver- 
individuals in the 1-5 age group 
have the condition whereas one 
from each of the other two groups 
does not. None%eless this sample 
is small and cannot be taken as 
more than an indication of the 
fairly high prevalence of this condi- 
tion in juveniles from this area. 

Discussion: Australia and P a p a  
New Guinea 

Ethnogaphic and ethnohisto'ric 
accounts of Aborigines in Victoria 
are fairly numerous (Sturt 1833; 
Bennett 1834; Mitchell 1839; Eyre 
1845; Krefft 1865; Brough S w t h  
1878; Beveridge 1883; Curr 1886; 
Mathews 1903, 1904; Howitt 1904: 
Stone 191 1 )  and give invaluable 
information on many social, cul- 
tural and linguistic aspects of the 
indigenous population. However, 
aspects of Aboriginal health and 
biology have not been made so 
clear. Gross symptoms of disease 
are mentioned by many of the 
above authors but these mainly con- 
sist of accounts of disease intro- 
duced by the European colonists, 
such as smallpox, tuberculosis, 
syphilis, gonorrhoea, whooping 
cough and influenza. All were very 
effective in drastically reducing the 
Aboriginal population from an 
estimated 15,000 in 1788 (White 
1977) to 5000 in 1847 and around 
1700 in 1858 (Krefft 1858:358; 
Barwick 1971). Infant mortality 
would seem to have played a large 
part in this as substantiated by C u r  
who reported that out of 101 deaths 
he knew of between 1859 and 
,1869, 36 were infants under two 
years and 15 were children not 
having reached puberty (Curr 
1886:265). Decimation of the Mur- 
ray people had started even before 
Europeans set foot in the area. 
Various authors have mentioned 
having met smallpox in areas where 
Aboriginal contact with Eusopeans 
was rare or non-existent and were 
told by the Aborigines that it had 
come down the rivers. Large gather- 
ings of peo8ple for ceremonial, bunt- 
ing and various seasonal activities 
(Sturr 1833; Mitchell 1839: 123; 
Eyre 1845: 252, 370-4) together 
with natural accumulations of 
people along the river systems prob- 
ably facilitated the ease of move  
ment of other highly contagio-s 
diseases upriver from Encounter 
Bay and down-river from the 



Adult Adult Combined Sex/age cent times. Therefore, with a few 
Location n Juveniles male female adult unknown exceptions, the early reports of 
Unknowns 861 - - - 25.0 Aboriginal health and disease in 
Europeans 612 
Germans8 470 
Germans" 1736 
S. Zealand (Denmark)= 200 
N. Zealand (Denmark)= 104 
Austriaa 100 
Scotlavde 743 
Old Egyptians" 434 
Old Egypti 182 
Sudanese Nubis  285 
Modern Egypt? - 
Socotrans 

(Arab descentlh 42 
East Sudan Negroesh - 
Fenno-Turks' - 
Southeast Mongols' - 
Mongols1 70 
Chinese' - 
Japanesej 259 
Japanese" 121 
Japanese' 411 
Japanese' 695 
Ainu" - 
Malayansh - 
Mdayan Ptn ins~la '~  5 1 
Nahel Hever (Israel)" 
Nahel Salem Ismel)" 35 
Ein Cedi (Israel)" 94 
Polynesians' - 
Micronesians' - 
Pspuans-Australians - 
Hottentots' - 
Bantu' - 
African Negroes' - 
Old Peruvians'' - 
Alaska (Eskimo)" 90 
N. American Indiansm 120 
Br. Coiumbian Indians" 454 
Late Woodland" 44 
Early Mississippianll 93 
Middle Mississippianll 101 
Eiden, Lorain, Ohio" 31 
Central 

Columbian Indians" 60 
South 

Columbian Indians" 105 

this area must be thoroughly scruti- 
nized by the palaeopathologist to 
tease out worthwhile information 
for reconstruction of pre-contact 
disease types and patterns. 
Murray Valley Juveniles. 

One to fivc years.. There are no 
children in this group under the age 
of three, which leaves us with those 
children who are weaning. Here, 
70% have the condition with most 
of these displaying the porotic type. 
It is suggested that this condition 
'begins' at the time of weaning or 
when the mother's milk is nutri- 
tionally hadequate. Weaning often 
means a drosp in nutritional stan- 
dard (White 1977) and an increase 
in vulnerability of the child to gas- 
tric infection or 'weanling diarrhoea' 
and iron-deficiency anaemia due to 
its introduction to adult food (Brit- 
ton 1963; Scrimshaw 1964; Scrim- 
shaw et al. 1968: Stini 1971; Smith 
1976). In fact Curr points out 'the 
troubles of dentition and weaning' 
play a sign,ificant part in infant mor- 
tality among Victorian Aboriginal 
children signifying that such pro- 
cesses are of some importance to' 
their health (CUE 1886:264). 

Any individuals in Categories 2 
and 3 might be elder members of 
the group, for example five year 
olds, and/or those who are anaemic 
to a greater degree than the rest, 
caused by early weaning, some fo~rm 
of malnutrition, disease, or any 
combination of these. 

Six to eleven years. Over 75% 
of Jhe affected individuals in this 
group are in Categories 2 and 3. 
The ages here span a period when 
genera develo.imentai processes 

9.1 11.6 10.2 - impose stresses which can only be 

Table 3. World distribution iieeuencies of cribra orbitalja (%). Sources. a: Ahrens adequately combatted by good 
1904; b: Welckcr 1888; c: Mgller-Christensen 1953: d: Webb after Cybulski 1977; standards nutrition and 
e: Mgller-Christensen and Smdison 1963; f: Oetteking 1909; g: Carlson ct al. 1974; Those standards are not necessarily 
h: Ko~anei  1912; i: not recorded; j: Henschen 1961; k: Adachi 1904a; 1: Webb after defined by European norms but 
Akabori 1933; m: Webb after Nathan and Haas 1966a; n :  Lallo er al. 1977. those dictated by the physical and 

quickly spreading settlements in the 
east. 

We see, then, a totally disturbed 
picture of health and disease in the 
'pre-contact' Aborigines of the 
Murray Valley before the pre- 
contact or 'pristine' situation could 
be accurately recorded. Later ethno- 
graphers, as well as some ewly 
explorers, were left almost to guess 
what the original state of Aborigi- 

nal health might have been, and to 
do it by looking at a misleading 
situation of a rapidly decreasing 
indigenous population co~mpletely 
engulfed by a Eurospean health pat- 
tern. Moreover examination and 
diagnosis of disease, even when 
possible, was cursory and basic. It 
ignored subtleties of symptoms and 
of co~urse lacked the more sophisti- 
cated diagnostic techniques of re- 

biological adaptition d•’ ihe indivi- 
dual to his or her ecological sur- 
roundings. Black and Cleland 
(1938) tell us that children 8-12 
ye'ars are at a critical stage in long- 
bone development, and Hanison et 
al. (1 977) show that cerebral, opti- 
cal and other soft tissues are under- 
going much proliferation at this 
time. All this is happening while 
thc body is taking a 'run up', from 
the ages of 7-10, towards the 
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adolescent growth spurt which 
peaks between 11-14 years (Harri- 
son et al. 1977; Kirk 1981). It is 
because of these stresses that a pre- 
disposition towards more moderate 
to severe forms of anaemia is likely 
during these years. This might be 
cosupled with the fact that if these 
pressures are imposed on indivi- 
duals who already have a milder 
form of cribra arbitalia (as noted 
in the 1-5 age group) a compound- 
ing of the situation is inevitable if 
the earlier anaemia is not remedied. 
It is also worth noting tbat the 
death rate is higher in this g a u p  
than any other. 

Eleven to twenty years. 56.2% of 
individuals in this group. have no 
lesions as op~posed t o  36.4\% in the 
previous group and 30% in the 1-5 
age group (Table 2 ) .  As with gro~up 
1, the sample size is always a fac- 
tor to keep in mind but generally it 
would seem that less peosple in this 
group are affected. We see here a 
greater number oof lesions in the 
highest category than in any other. 
It is suggested that there has been 
an osteological 'recovery' in almost 
all individuals entering this group 
with the porotic type and in some 
of those entering with the cribrotic 
type. Those possessing the trabecu- 
lar form (indicating a more severe 
anaemia) might not so readily 
undergo this reversal or the bone 
might take longer to 'recuperate'. 
The reversal itself would depend on 
many factors, two of which would 
be the extent to which each indivi- 
dual's anaemia was alleviated and 
whether the bone could recover 
having heached the trabecular stage. 
These reversals could come about 
with the general slowing down of 
growth processes after the growth 
spurt, a commensurate increase in 
the bo'dy's ability to combat disease 
(including any helminth infesta- 
tion), and a change in soci,al factors 
such as more participation in and 
benefit from hun,ting and food 
gathering. This last effect might be 
es~pecially pertinent for males, many 
of whomm might be fully initiated 
into manhood and would, perhaps, 
enjoy a fuller diet than at any time 
previously. It is unfortunate that 
there is as yet no reliable method 
of sexing juvenile crania as this 
might throw some light on the way 
cribra orbitalia in juveniles is dis- 
tributed. 

Adults. It is evident from the 

oxurrence of the lesion in the adult 
group that this condition is persis- 
tent. However, the frequency drops 
substantially from 59.3% in juven- 
iles to 14.3% in adults. This drop 
coincides with the data gathered by 
Zaino and Zaino (1975) for New 
South Wales coastal Aborigines and 
follows the worldwide trend for 
a h o s t  all groups studied (Tables 1 
and 3) .  It points to a general reduc- 
tion in the incidence of anaemia 
po'ssibly fo'llowing achievement of 
adulthood when growth has finished 
and the body is more able to com- 
bat disease, undernutrition, helminth 
infestation or any combination of 
these. 

There is also a significant differ- 
ence in the frequencies of cribra 
orbital's between females and males 
(x2 = 6.73, with df = 3, p = 
0.08). Almost twice the number of 
females dlsplay the lesion (19.3%) 
as males 1 1 %  ) This difference 
also corresponds to data from other 
areas of the world (Table 3), but 
unfomrtunately these frequencies can- 
not be compared with those for 
other Ab'original groups because no 
data on sexual differentiation for 
those groups are available. Is there 
a possible explanation for this 
differentiation? 

Both the amount of food and the 
number of food sources were de- 
pendent on seasonal factors; this 
was particularly true of aquatic 
food types (Lawrence 1967). These 
factors included river levels and in- 
undetion of land adjacent to the 
rivrr, and seasonal variations in 
animal behaviour and the general 
availability of plants, respectively. 
Food became scarce in late autumn, 
and this scarcity continued through 
till early spring. Group size de- 
creased and groups dispersed during 
these periods to enable them to cope 
with this reduction in food avail- 
ability (Allen 1972). It was at this 
time that Beveridge (1883) saw 
Aborigines in a state of 'semi-star- 
v-tion' h'aving already noted that 'A 
whole week's starvation is not by 
any means an uncommon occur- 
rence with them, more especially 
during stormy winter weather' 
(Beveridge 1883 : 27). Merrill also 
noted: 

During the heavy and constant 
rain periods the blackfellow lies 
up in his gunyah, suffering the 
worst pangs of hunger. His food 
at this time is unprocurable or at 

least, the chance of its capture 
so remote as to render the 
attempt mere folly [Merrill 1875, 
in Allen 1972:53]. 
It is often indicated that women 

bad weaker constitytions than men, 
due to being made to work hard, 
ill-treatment and early childbearing 
(Barwick 1971 :310). Many were 
cupposedly worn out by drudgery 
and disease before they were past 
their teens (Beveridge 1883: 22- 
31). Stone also supports the posi- 
tion that women had a hard life 
(Stone 1911:458). The value of 
these statements lies in whether 
such treatment, if widely practised, 
had radical effects on the general 
health of women and possibly re- 
flected the place of women in the 
food distribution scale. It has been 
rep~orted elsewhere th,at wommen in 
the Western Desert occupied a place 
be:ow that of the camp dogs when 
food was distributed while showing 
no clinical evidence of dietary defi- 
ciency (Elphinstone 1971). 

Meehan has shown the somcial and 
nutritional importance of women's 
'dinner time' camps in Arnhem 
Land (Meehan 1977a, 1977b). 
Such practices might 'also have 
existed in the Western Desert and 
the Murray Valley, and thereby off- 
s:t some of the apparent disadvan- 
tzges presented at first sight by a 
food distribution scheme discrimi- 
nating against women. Even if such 
camps occurred among the women 
of the Murray Valley they would 
probably have been used less fre- 
quently during the winter months. 
Elphinstone also found little evid- 
ence of anaemia (six out of 57) 
with haemoglobin levels about the 
same as those for Europeans and 
no significant difference between 
men and women. However, this was 
attributed to the infrequent men- 
struation which occurs among 
nomadic Aborigines. This infre- 
quency is said to change to a more 
regular cycle amongst those Abori- 
gines settling into a more sedentary 
lifestyle (Abbie 1960). If the semi- 
sedenstary lifestyle of the Murray~ 
people (Mulvauey 1975) had 
similar effects, then female haemo- 
globin levels might very well have 
been lower, compounding any 
dietary and social pressures already 
present (Britton 1963). 

Added to this is the possibility of 
helminth infestation. This is depen- 
dent on environmental and climatic 



factors together with the degree of 
personal hygiene and the amount of 
close association with animal hosts 
such as the dog and marsupials. 
Sirongyloidias;~, ascariasis and en- 
terobiasis are three diseases caused 
by such infestation. They produce 
symptoms of malaise, nausea, anor- 
exia, fever, asthma, diarrhoea, and 
abdominal distention in children. 
Heavy womrm loads in strongyloi- 
diasis and ascar;asis can lead to 
prostein, iron and other deficiencies 
where enterompathy can arise and 
cause malabsmption, weight l,oss, 
iron-deficiency an,aemia and debili- 
tation. Severe cases can eventually 
lead to pneumonia and death 
(Robsb'ins and Cotran 1979; Krupp 
and Chatton 1980). Symptoms of 
these kinds are common features of 
the earlier literature mentioning 
disease in the Murray Valley Abori- 
gines (Eyre 1845: 379; Smyth 
1878:257-8; Beveridge 1883:31; 
.Currr 1886:208). Between October 
1919 and June 19'23 the Australian 
Hool<worm Campaign made sur- 
veys of helminth infestations in all 
States of the Commonwealth 
(Sweet 1924). All the types men- 
tioned above were found in Vic- 
tcria, though not in large quantities. 
Nevertheless the surveys provided 
evidence that environmental condi- 
tions existed which co~uld support 
them. 

If parasitism plays an important 
part in the aetiology of cribra orbi- 
talia then some significant differ- 
ences in the frequency should be 
evident between populations from 
northern Australia, where more 
parasite infection might be expec- 
ted, southern Australia where it 
should be less, and perhaps Tas- 
mania where a wol, temperate 
climate has a more suppressive 
effect on parasite/helminth incuba- 
tion and proliferation. Such en- 
vironmental differences may be 
reflected in the differential frequen- 
cies of cribra orbitalia in Zaino and 
Zaino's co,astal people and tho,se 
from the Murray Valley. Little more 
can be said about frequency 
differences between geographically 
separated populations until a 
national survey is completed. 

I have drawn on several dis- 
parate approaches in reconstructing 
possible physiological stresses on 
the Aboriginal population inhabit- 
ing the Murray Valley. Certain 
,ethnographic and ethnohistoric ma- 

terial used here obviously cannot 
be extrapolated back to the Pleisto- 
cene/Holocene but, I believe, can 
be to the recent precontact period. 
I feel it is no't unreasonable to 
assume that similar situations to, 
those observed in the ethnohistoric 
accounts above took place in a pre- 
contact context, which existed only 
60.70 years before. 

I suggest, therefore, that a myriad 
of masons, not least of all helminth 
infestation, could have produced 
iron-deficiency anaemia in 59.3 % 
of the juveniles and 14.3% of the 
adult Aborigines inhabiting the 
Murray Valley. The reaction, as 
seen in the frequency and category 
of cribra orbitalia, depended on the 
ability of the individd to resist the 
amemia. This ability depended in 
turn on age, sexual, social, environ- 
mental and pathological factors. 

Pleistocene and early Holocene 
Material 

As far as I am aware, this is the 
first report of its kind to be pub- 
lished on human Pleistocene ma- 
terial anywhere in the world. These 
remains represent about 80% of all 
existing Australian Pleisto'cene 
material with the relevant area of 
orbital plate preserved. 

The Cohuna cranium and the 
Kow Swamp population have been 
dated to between 13,000 and 9300 
BP (Macumber et al. 1975; Thorne 
1976). The Coobool material is as 
yet undated but has been placed at 
approximately the same perio'd as 
the Kow Swamp population 
(Brown 1981). Both these popula- 
tions and the Cohuna specimen 
comme from the same general area of 
the Murray Valley, as do the 
majority of the modern crania des- 
cribed above. 

Little research has been carried 
out into the social and demographic 
esects of the last glaciation on the 
Aborigines of southeastern Austra- 
lia. This area is where the greatest 
abundance of human Pleisto'cene 
material has been recovered, but, 
ironically, it has aka provided few 
archaeodogical sites that illuminate 
social, econo.mic and cultural 
facets of Aboriginal lifestyle during 
this period .However, the processes 
of climatic change occurring at this 
time may have been a viable causa- 
tive agent in bringing about biologi- 
cal, environmental and perhaps 
pathological pressures any or all of 

which could have resulted in 
anaemia. Evidence of this anaemia 
is visible in, 57.1% of the Coobool 
crania, Cohuna, and four of the five 
Kow Swamp collection that have 
enough examinable orbital plate. 

If nothing else, the discovery of 
cribra orbitalla in crania from the 
Pleistocene must be useful as an 
indicator of possible nutritional/ 
environmental stresses imposed on 
the people from that time period. 
This usefulness may not become 
fully apparent until further research 
is done in all areas pertaining to the 
late Australian Pleistocene. 

Papua New Guinea 

The crania investigated seem to 
come from a variety of places all 
over Papua New Guinea as ascer- 
tained from the few, faded labels 
attached to the 63 individuals 
inspected. However, it is very prob- 
able that most were collected 
around the co,astal settlements 
rather than the inland and high- 
land communities (Fenner, pers. 
comm.). This predisposes them tom 
a wide variety of nutritional back- 
gr.ounds and variations in disease 
patterns. The adult group display 
the highest combined male/female 
frequency of any modern adult 
gromup in this survey (34% ). 

Crane et al. (1971-2) found over 
90% of the New Guineans living 
on Kar Kar Island were anaemic, 
with children having a higher fre- 
quency than adults and women 
having a higher frequency than 
men. Iron deficiency was the major 
cause with malaria, thalassemia and 

, megalo~hlastic anaemia also contri- 
buting. In an Eastern Highland 
community (6000-6500 f t)  only 
30% of the people were found to 
be anaemic. Iron deficiency was 
again the major co'ntributor, but this 
time the percentage of men affected 
was greater than that of women and 
the children were only slightly 
higher than the men. The results 
of a similar survey carried out by 
Sinnett (1972) in a Western High- 
land group scattered oves higher 
altitudes (6000-8500 f t)  showed 
normal haemoglobin levels, and 
there was no suggestion that any 
form of anaemia existed there. 

Only four adults out of the 28 
crania with csibrous lesioas have 
any sort of geographical location: 
one has 'Papua' labels, two comme 
from Hydrographers Valley and an- 
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