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The present paper reports and discusses the distribution
of the AA2B0, KNSs, Rn, Duffy (#y", l'r‘). Lewis (Le"), Diego (Di*)
and the sex-linked Xg" blood groups found in 1195 Aborigines living
in 16 locolities in the vast Northern Territory of iustralia.
However, only 175 blood samples from the morth were tested for the
Le® group, and 352 from Central Australis for Xg®. The preceding
paper in this issue by Kirk, Blake, Noodie and Tibbs (1970) reports
their findings on some 1500 Aborigines frem 18 localities for twe
serus protein snd eight red cell emsyme groups which include haptoglobins
(Hp), transferrin (7f), é-phosphogluconate dehydrogenase (676D) red
oell acid phosphatase (Fls), phosphoglucemutase (FGM), peptidase A
and B, adenylate kinase (AK), lactate dehydrogenase (LDH) and malate
dehydrogensse (¥DH).

Kirk gt al. (1969) and Simsens and Cooke (1969) reported
their findings for the Malag tribe of Elcho lsland, Northern Territory.
Kirk and his associates tested 643 of these individuals for the lp
groups, 641 for Tf and Fls types, 594 for 6PGD, 535 for LDH and 296
for AK, while Simmons and Cooke tested 352 individusls for the A14280,
MNSs and Eh blood groups and a random ssmple of 179 for Duffy (y™.Py’),
Levis (Le®), Py and Diege (P1*) blood groups.

Previous blood group surveys on Aborigines of the Northera
Territory and adjapcent localities have been reported as follows:
Cleland (1527), (1930),(1931), (1932), (1933), Cleland ot al. (1936),
Cleland and Johnston (1938), Simwons ot sl. (1944), ¥ilson gt al. (1944),
Jimmens and Graydon (1948), Sanger ot al. (1951), Simmems et al. (1954),
Kooptaoff end Walsh (1957), Simmons g% al. (1957), ¥ichells M. (1965)
and Simnons and Cooke (1969). Kirk (1965) published an excellent
summary of the distribution of genetie markers in iustralisn Aborigines

to that date.




The blood samples tested in the present swrvey came fronm
16 localities in the Northernm Territory as follows:- Millingimbi,
Haningrida, Groote Lylandt, Bathurst lsland, Darwin (Baget Settlement),
Hainoru, Bamyili, Roper River, Victoria River Downs, Rebimsom River,
Yuendumu, Allerom, imoonguna, lHermannsburg, ireyongs snd Marywvale as
showa in Figure 1, which also indicates 10 numbered tridal beundsries,
namely: 1. Arands, 2. Bidjendjedjere, 3. Ounwinggu, 4. lLuridja,
5« Halsg, 6. Nunggubuju, 7. Ranjbarmgu, 8. Tiwi, 9 ¥eljhiri and
10. Wogaidj.  Some sdditiomal tribal names listed below which appesr
in Tables 1—4mhu¢mhlylultantrihlnp issued by the
iustralien Institute of Aboriginmal stunu. Canberra. fHowever, the
locality mentioned also serves as a guide to tribal locztion.
Throughout this paper the tribal spellings are those accepted by the
Institute. Kirk gt sl. (1970) present a table showing the tribes
associated with each looality sampled.

Lecality Irive Aeledes Location Key
Haningrida Gunavidji 74
Groote Eylandt indiljeugws F151
Robinson River Karven 955
Vietoria River Downs Hudture cas
Vietoria River Downs Kgaringman c27

ANSERT FIGURE 3

(ditor: Please use plate prepared for Dr. Kirk's paper).

The blood samples were collected in the Northern Territory as
part of an epidemiologieal survey conducted by the Northera Territory
Hedical Service, Commonweslth Depariment of Health, Darwin.

The localities selocted for sampling were government settlments,
chureh missions and cattle stations in the neorthern comsstal, northern

inland and southern geographical areas of the Northern Territory., Ve
have been advised that the sampling frame was designed to include all
Aboriginal population sgeregates numbering 50 persons or more, and the
sample taken approximated 10 per cemt of this population. 4t each locality
households were selected by random numbers and all persems in the househeld
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wvere sampled. Thus, both parents and at least some of their children
were included in meny of the households: mon-related persons were also
mwummurmnmmmﬁth.tmatum.
The mumber of households was adjusted wherever possible to give a total
sample of approximately 100 individuals for eaeh looality, ut in some
localities the musber was considerably smaller.

In the present paper the blood groups are given ealy for
Aborigines considered to be full-blooded, and where adnixture was thought
to be possible Hiss D.E. Ualley of the icademy of Seience, Canberre,
checked genealogies and also Welfare Tepartment records in Darwin.

mhmmmuwumm-mu
M‘u.ummmmhnmamm Some serum was
removed from the clot for special studies, and the blood samples were
air-freighted to Canberrs in water-ice. The serua and porticn of the
¢lot were removed for the Canberra and Sydney studies, and the resainder
of esch e¢lot was air-freighted to Nelbourne in gluscose-citrate preserving
selution kept chilled in water-ice. Red cell suspensions were made up
to 205 strength in glueose-citrate solution and tested as quickly as
possible by the slide method deserided by Simmens st al. (1951) using
either saline or albumin-sgslutinating testing sera.  The Xg” tests
wore made by the indireet Coombs method and the reagents used were kindly
provided by ¥iss Dorothy Henamsm of Hylend Laboratories, Los Angeles,
and by Dre F.H. Allen of the New York Blood Center, New York.

Blood group frequencies were caleculated by methods referred
to by Simmons gt al. (1961). The frequencies for Xg® were ealoulated by
the iterative gene counting wethod of one of ws (J.JuGe) whieh gives the
sane values as the method described by Haldane (1963).

The data in this survey are presented as follows:
Table 1 414280, Table 2 MESs, Table 3 Rh, Table 4 Duffy (Fy FyP),
Levis (Le®), Diego (D1®), Table 5 Xg®, Table 6 Details of adnixed
Avorigines disearded from the survey, Tables 7 and 8 Susmary of esrlier
blood group studies in the Northern Territory, Table 9 The blood groups
of a Northern Territory Aborigimal family in which & femsle child exhibiting




virtually complete, universal albinism was the exasple reported by
Walker (1969).

Table 1 presents the AqAzB0 blood groups and gene frequencies
for 1195 Australisa Aborigines living im the Horthern Territory.

In Tables f=4 the data are presented on a north to south
besis and as far as possible on an adjagent tribal besis for ease
of gene frequency comparisons.,

In the northern half of the Horthern Territory the {
frequencies reange from 0,802 for miscellansous tribes at Bamyili and
0.803 for Ranjbarngu mostly ltllimhﬂomlfqrmlm at
Victoria River Vowns. There was mmpﬁn from the 0.8 - 0.9
range, nsmely, the Gumavidji at Haningrida whose  was 0,722. In
the southern half the four tribal groups have { frequencies as follows:
0.630 Luridja, O.idd4 Faljbiri, 0,707 Bidjandjedjara and 0.T744 iranda,
and without doubt the present freguencies eonfiym the results of earlier
surveys summarised in Table 7 which shows O values in the seuthern regiom
as low as 0.54 (Cleland, 1932), but mestly in the 0.6 = 0.7 range as
wve found, Simmens g% ale (1964) have mmmarized in their Table 4 the
LBO, N end Rh gene frequencies for Cusensland mouth of Cape York, the
Cape Tork localities of Hitehell River, Ldwerd River snd Aurukun,
Bentinek and Noraington Islende in the CGulf, and for the nearby maisland,
The highest § values found were 0.94 at Aurvkun and 0.95 at Eomington Island.
Cther values ranged from Q.76 to 0.85.

o ezample of iy appears in the series, but cne Az Aranda st
Hermennsburg and four 42 Arspda st Areyonga vere discarded beesuse of
rscisl aduixture. A complete list of all the Aborigines discarded
because of admixture is given in Table & with other relevant duta.

There were five examples of group B and one of AqB found in
1195 Aborigines and included in Table 1« These six Avorigines were as
follows: OUne in 27 Andiljsugwa of Groote Eylandt, ome im 47 of
miscellanecus tribes st Roper Eiver, cne in 58 of miscellaneous trides

&% Darwin, two of 14 Karwan at Robinson River, were of group B, and one
of 21 Cunwinggu at Bamyili wus of group 4¢B, These six individuals
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exhibited no visusl evidence of admizture nor did their genealogies

or records indicate that this was & possibility. The larwan tridbe
was previously ealled GCirawa or Karaws, the latter spelling heviag been
used by Simsons g% al. (1964) vhen it wus suggested that the RKarwen tribe
may bave been the main source for the dissemination of group ¥ to other
tribes in the Northern Territory and in Cueensland. itthlt.“ﬁl
individuals ezamined By Dre Norman B. Tindale exhibited no evidence of
racial admixture. In the present survey three individuals of group ¥
were discarded from the series because of adaixture. In the Maslag of
Elcho Islsnd (Simmoms and Cooke, 1969) 10 of 352 aborigines were of
group B giving a J frequeney of 0,0143, In the present survey (Table 1) we
tested 137 Kalag from Millingisbi, Hemingrida snd the Roper River amd
did not find one example of group B.  This spparent inconsistency may
be really due to the Halag of Zlehe Island acquiring P after beconing
soparated from their asinland tribal brothers or the latter may have
lost their B merely by gemetiec drift. However, the probabdility that
tie difference was due to chance is 0,006 which, though smuller than the
usually sccepted level for statistical sigmificsnee im biological work,
is not really very remote. Simuons gf al. (1962, 1964) reported and
discussed in detail the resarkeble B frequemcy of 0,228 found for 47
Bentinck Islanders who had been long isolated from humen contact on
Bentinck Islend in the Gulf of Carpentaria, and these imdividuals were
said to show no evidence of admixture. Still earlier, Sim=ons gt al.
(1958} had shown a B frequency of O.14 at Mitchell River, 0,02 at Sdward
River and Cs03 at Awrukun setilements located in the Cape York Peninsula
of Gueenslnd. lowever, the Aborigines bled by Dr. D.C. ﬁaj&n.lcku
thet sulti-purpose survey had not been selected as to purity either by
anthropological examination or geneslogical study as far us we are aware,
but were bled primarily for virus antibedy studies.  Simmons (1958)
found that 14 of 110 (13%) iberigines of admized blocd (so elsssified
of physical and other grounds by Professor J.B. Birdsell in the Vestern
Australian Aboriginel survey of 1953-54)possecsed the group B antigen.
in the original report - a lecture - the percentige was incorrectly givem

as 10.

ANSERT TABLE 1
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Table 2 presents the results for the HiiSs blood groups end
gene frequencies for 1195 Austrelian Aborigines presently living ia
the liorthern Territory. Of the 1195 blood samples tested none was
S pesitive. A series of 128 samples consisting of 14 Malag, 85
Funggubuju and 23 indiljaugwa were tested with anti-s end all were
poaitive. Table § indicates that we discarded from the survey 27
5 positive Aborigines in a total of 49 whe were of mized blood.
Simmens (1958) has roported that 12 of 67 (18¢) of 110 Vestern
Australian idorigines of sdunixed bBlood so clasaified by Frofesser J.B.
Birdsell were found to be 5 positive om subsequent laboratory testing.
It becomes obwicus that the © antigen of the KNJs blood group system
has beon widely introduced by racisl sdmixture to Adorigines living in
Western iustralia and the Forthern Territory, and ite presence when
denonstrated by laboratory testing can be teken to denote raeial
edmixture.

In the 137 Melag (this survey) § was 0.8212 while in the
previous survey on 352 Malag blood sanples p was 0.7372. In the ABO
eeries there was a marked difference for O velues when examined om a
north end south besis for the Horthern Territerys There is no similar
cut-off in 3 values vhen similarly examined. In the nortk p varied
from 0.522 %o 0,048 and in the south from 0,609 to 0.866. it the
Roper Wiver (miscellansous tribes) p was 0.543 and at the Robinsen
River (Karwan, ote.) § was 0.522 and these vers the lowest 3 values
is the series. Im the remaining growpe 3 in five fell roughly between
el =~ 0,66, in six between 0.72 ~ 0,78 and in sixz between 0.80 - 0.87,
so that mo g pettern of values sverges for 19 tribel snd miscellaneous

‘groups in the Nerthern Territory (Table 2),  Cimmens (1958) made

erudes State totals for p and found the following fregquencies, with

recent wvealues for 3 inserted in brackets:
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Vestern Australia, 2070, B = 0.,7556

Korthern Territory, 900, g = 0.6084

orthern Territory, 352, A = 0.7372, Nalag, 1969)
Northern Territory, 1195, 8 = 0.7543, present survey
Cueensland, Cape York, 267, n= 0.2

Cueenslend, Exeept Cape York, 715, & = 0.7852

Cueenslend total, 982, B = 0,7635

It is therefore clear that p values for Aborigines in three Austyalian States
are very similar.
INSERT TABLE 2

Ibe it Blood Crowps

Table 3 presents ﬁe%#ﬂmmm-ru
1195 Atorigines. The gene E° was not detected in 137 Malag in the
present survey, i.e. amengst Nalag living on the mainland, but had &
value of 0,0384 for 552 Malag recently tested on Elcho Island (Simmons
and Cooke, 1969). The gene 1° was demonatrated im all Northern
Territory groups except 85 Nunggubuju, 23 Andiljeugwa, 23 Ounavidji,
31 Renbarngu in the morth and 97 Bidjandjadjera in the scuth, so that
1t is widely distriduted. The gene 1 was found in all groups tested
except 104 Tiwli, so that it has an even wider distridution in the
Northern Territory Aborigines. Only 3 examples of R"3® were denonstrated
and these ocourred in the Gumavidji (2 in 23) and in the luridja (1 in 78).
Simsons snd Ureydon (1948) first reported examples of B® in iustralisn
Aborigines and Simmons gt al. (1953) reported three examples of homosygous
E"2® found st wilwna, Jigalong Hissiom snd ut Pilgangoora in Western
Australis. The two surveys on 352 Malag living on Eleho Island and
127 living et ¥Mllinginbi, Maningrida snd Roper River gave Rh Mmiu
a2 followse:~
No. tested = 3521 % w 0.0384, B' = 0,770, 5% = 0.0866, K® = 0.0980
Fo. tested = 137: E° = 0, B = 0.7336, 2% = 0.2117, E® = 0.0547

In the Ulche Islenders four Kh genes, E°, B', 22 and 8% were
demonstyated, while in the Malag of the mainland there was no B°, end
E® increased in walue from 0.0866 to 0,217, vhich further nceentuates
the gene frequency differences between the two groups clasaified today




as Halsge In the ABO groups we had found B = 0,0143 for fleho
Islanders while B was not detocted im the Melag meinlanders who also
possessed an 3 frequeney of 0.,8212, while the Elcho Islanders had an g
froquency of 0.7372. These gene frequency differences in the ABO, MN
and Rk blood group systems are sufficiently divergent to cause us to
suggest that Eleho Island Malag have bhoen subjected to recial admixture
while the Halag of the mainland have resulted fyom a purer ‘ustralisa
Aboriginal Falag stock.

The R' gene in the northern ares has values ranging from
04600 for Funggubuju to 0.955 for Hanjbarmgu with two exceptions omly,
while 3% ranged from 0,067 for Gunvinggu to 0.3T1 for miscellansous
tribes at Roper Rivers In the mtm::u; varied only from 0,542
for miscellanecus tribes at Amconguna and Yuendumu to 0.6271 :I.'ﬂ lranda, 80
thutl mummﬁmcmnmmnmm
22 waried from 0,2960 for Avanda to 0.3941 for saljbiri, thus presenting
& more uniform range of frequencies in the southern area.

Variants of Rho (D) were found in ome Aborigine at Vietoria
River Downs and in one at Bauyili. The former, a female aged 10 of
the ¥udbure tride was Rh"ihe® (0D%e/eD®e) and of "low-grade”. Her
mother was typed as RhqRh2 but her father was unfortunstely not in the
sories tested. The variant found at Bamyili was of “high-grade"” and
of type Rh¢'mhy" (CD%e/CD¥e). Owing to & duplication of two numbers
in this series we are unable to pin-point the Aborigine concerned.
In the Eh gene frequency caleulations the former was included in the
Rhylthy type and the latter in the RhqRhy type as indicated in Table 3.

In the eerlier series of 3552 samples teated from Elehe Island
there were throe examples of Rhe'(D¥) hemezygous "highegrade" variaats.
Two cccurred in type EhqRhy and one ia type RhpRhg., This was the
first occasion an Kb "(D%) variant had been found by us in red cells
containing the Rhy type, although we have reported a number of examples
in types Eh,, Rhy and Rh2. 4 summapy of "highegrede” and "low-grade”
Eho®(0¥) variants found in the Paeific peoples to 1961 was made by

Simmons gt als (1961). The summary covered Papus, Hew Guines, New
Britain, Australisa iborigines and "olynesians. Other ocossional

Rhg*(D") wariants have been reported in several surveys since 1961.

L
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INGERT TABLE 3

Table 4 presents the results found for the Duffy (Fy® and
?x‘), Lewis (Le®) and Diego (Di®) blood groups. A summary of
previous results for the three blood group systems for Austrelien
Aborigines has been made by Kirk (1965). In four surveys reported
by Jimmons gt al. between 1954 and 1962 the Fy(a+) peveentange was
100.

In the Hleho leland survey (Simmons and Cooke, 1969) Austrelian
iborigines were tested with both anti-Fy® serum and anti-#y® serus
for the firet time, and of 179 Nelag tested 83.8¢ were Fy*ry®, 15.1%
wvere Fyy® and 1.1% vere Fy®y®.  Thus, the I.;"lm wags demonstrated
for the first time in Australian Aborigines. The gene frequencies were:
!1. 0.9134, ,l_';b 0,0866. In the present survey 137 Malag gave an Iy"
frequency of 0.9599 and Fy® of 0,0401. Table 4 shows that the Fy® gene
was demonstrated in all the tribel groups tested except Nungguduju,
Andiljaugwa, Ranjbarngu in the north, and Bidjendjadjare im the south,
but this does not necessarily mean total absence from these tribes
owing to the s=mall numbers involved and the general low frequencies
of 5y°. The Duffy gene froquencies for 1195 Austrelian Aborigines
vere: Fy® 0.0640, By® 0.0360,
Zhe Lewis (ie") Bloed Group

In the Kalag of Elehe Island (Simwons and Cooke, 1969) 13 of
179, T+3% were Le(a+). In the present survey only 175 samples from
the north were tested and of these five, 2.9¢ were Le(as). In the
Hunggubuju 4 in 8%, 57 were Le(a+) and of the Roper River 1 in 47,
27 was Le(a+)s In four previous surveys in Australisn Aborigines by
Simwons gt al. between 1954 and 1962 lLe(a+) percentages ranged from
0 - 10, Simsons gt al. (1954) found the following Le(a+) examples:
Darwin 2 in 30, Elsey “tation 2 in 9, Yuendumu 7 in 93, Srnebella 1 in
72, giving a total of 12 in 164, 7.7° Le(a+) demonstrated in the
Northern Territery and South iustrelis, Simmona gt al. (1957) tested
100 ssmples collected at Hasst's Bluff, Uouth Austrelia, and none was

Le(e+). Simmons (1958) reported that 106 of 1536 samples, 6.9% from
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Western Australian Aborigines were Le(a+), while Simmons ot al. (1962)
found 4 in 42, 10F of Bentinek Islanders Le(a+), and O in 67, OF of
Fornington Islanders, Culf of Carpemtaria, Le(s+). Kirk (1965)
presented data for Vos and Kirk (unpublished) relative to the Le®
blood group for Aborigines in 15 loeslities in Western iustralis and
Gueenslsnd, and in the former, Le® ranged from O - 20.6% and in the
latter from 8.4 - 21%,

The Le® blood group antigen although mostly of low frequency
is widely distributed in iborigines in the verious Australian States.
W have tested & limited nuamber of Le(a~) samples with enti-Le’ serunm
with positive results, However we now know that the Le(a~d-) type
mmnimimuuothrn;‘(ms).

D pi%) B g

In the Malag of Llcho Island (Jimmons and Cooke, 1969) mo

oxample of Di(as) blood was found im 179 blood samples tested.,

Previous surveys in iustralian Aborigines by Jimmoms et al. and by

Vos and kKirk (Kirk, 1965) have shown that mo Di(a+) example hed been
found in 690 blood samples tested from Aborigines in Vestern Australia,
South Australia and Cueensland.  In the present survey in the
Nerthern Territory me Di(a+) was found in 1195 unmixed Aborigines tested.
However, one blood ssmple in the series was found to be Di(a+) and this
ceme from & male baby one year old at Hobinson Niver. The mother and
the alleged father were both Di(a-), and the possible explanstion was
sought through #ies D.L. Halley who subsequently questioned and examined
the family. ¥e had noted that when the tribal details were listed for
us at the tise of blood sample collection the alleged father, the mother
and & five yeor old son were shown as Carawa (now Karwen) while the
Di(a+) beby's tribe was simply shown ae & 7+ Dr. R.l. Kirk sent us

the follewing report on Miss Halley's observations:

"She has not been able to obtain information from the mether
of the one year old boy (320403), &lthough she saw the child and did
not report anything unusual about its appearance. However, there
is one half-caste at Lobinson River who is noticeably Chinese snd

the family 3204 wos at one time on a neighbouring eanttle station which
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enployed & number of Chinese. In addition, Niss Halley's informants
tell her that the mother of 320403 is kmown to have other liaisons while
her husband is in stock camp, and one possible explanation of the query
set against the tribe for the baby is that the mother did not wish to
neme the father in front of her husband. In view of these facts I
think it may safely be asoumed that the Di(a+) resction iz not of puve
Aboriginal erigin.”

The first report on Di* teats in Facific peoples wes that
of Simmons (1957) who found no Di(a+) example in 80 Polynesisns,
112 Australian Aborigines of Central iustralia, 50 Australian Aborigines
ﬂhm!m.wm.ﬂmhnhmulﬂuﬁmﬂm
Britain. The 2g" mhnhnnmyunnw-m“
since its dlscovery by Layrisse gt al. (1955), but Simeons et al. (1968)
reported finding a "natural” agglutinating example of anti-ii® speeificity
in & white iustralian femsle, and five examples of the Di® bloed group
satigen in & white Austrelisn family of irish descent. The justralian
finding lemds support to the sugrestion that the D1i® blood growp is
not exclusive to Mongoleoids or peoples with Hongoloid admixture, but
occurs as & low-incidenee blood sntigen in unmixed Caucasians, while
unnized Mongoleids and Americen Indians mey possess it in higher and
variabtle degree. Simmons (1963) further reviewed the racial distribution
of the Di® antigen, the finding of other examples of anti-~Di® antibdody
vhich had mot been published, snd the finding of twe examples of
anti-D1® antidody antithetical to anti-Di® in Los Angeles in 1967.
A% the time of writing the 19569 report "immons hed tested over 1000
New Cuinea blood samples without finding a Di(a+) example. The 1000
blood samples from Australian Aborigines slss reported in that paper
a8 being Di(a-) represented progressive results abstracted at the time
from the total of 1536 Northern Territory Australisn Aborigines tested
to date for the Di® antigen by one of us (R.7.5.), In addition, Vos

and Xirk (Xirk, 1965) have tested 520 Australian Aborigines and found
none %o be M(u].
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As this report is being written we have just identified
an incomplete example of anti-Di® antibedy in the serum of a patient,
and the Di(a+) red cell antigen inm & blood domer for the Eloed Bank
at the Singapore General Hespital, Singapere.

it should also be moted that when Di(a-) blood semples from
Augtralian Aborigines and New Guinea matives have been teeted by us
with anti-Di® entibody indly provided by Miss Derethy Hemsmen of
Hylend Laborutories, lLos ingeles, they have been found to be Di(b+)
as expected. However, only a few samples have been teated to date.

INSERT TaBLE 4

Teble 5 prencats the results fowsd for the Xg" blood group
antigen im a total of 352 Australian Aborigines living in Central
dustralia within the Nerthemm Territery.

The ig" antigen and corresponding antibody were found and
reported by Mana gt al. (1962). This sex-linked blood group has
sinee bean the subject of a series of fine studies by Race, Sanger and
many others whioch bave resulted in much new genetic date being made
avallable.

The ig™ gene frequency presented in Table 5 was ealculated as
stated earlier by the iterative gene counting method of cne of ws (J.J.G.)
which gives the same values as the formmla published by Haldane (1963).

Race and Sanger (1968) have sumsarised the racial Xg® gene
frequencies to 1968 as follows: Nerthern Suropean 0.66, Sardinians
0s76, Israelis 0.68, Indisns, Bombay 0.65, Chinese, Jingapore 0.46,
Chinese, Mainland 0.60, Chinese, Taiwan 0.53, Chinese, Hakka 0.53,
Aborigines, Taiwan 0,38, Chemorros, Hariana Islands 0.65, lm;u.

New York and Jamaica 0,55 and Indians, Navaje 0.77. To this series
we have now added the iustralian Aborigines of Cemtral iustrelia with
an ig® frequemcy of 0.79, and this frequency is slightly higher than
that for Serdinians 0.76, and Navajo Indians 0.77.

INSERT TABLE § '
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Table 6 provides a list of the Australian Aborigines living
in the Northern Territory who were yemoved from the survey resulte
because of racisl sdmixture. The table presents for eseh individual
the loecality, the survey number, the tribe and the "introduced" bdlood
group gene. It seems important that this data be pleced on record
s¢ that the present cbeervutions and genealogieal deta will be svailable
to those who conduet racial gemetic surveys in the next one, tvo or more
decades.

Simmons (1958) referred to the blood group serologicel results
obtained in a survey of Austrelisn Aborigines comducted in esvociation
with Professor J.B. mm-uumm Awstralia in 1953 eand 1954.
¥e tested at that time 1698 iborigines selectsd anthropologically by
Frofessor Pirdsell as being unmixed, snd 110 who were classified as
being of mixed blood in the genealogical records sent to us before the
testing comsenced. The "introduced” gemes in the mixed Aborigines were
B of ABO syatem, 3 of ¥N3, r (gde), 2" (C") of the Rn system ant the
blood group gene K of the Kell system.

The serclogiecal bleod grouping results of this esrly survey
are presently being exteasively and eritiscally analysed by Birdsell
in distant sssociation with Simocons and Graydon, who provided the
serological and statistical results respectively for this major bloed
group study. Fany localities in Western iwstwalia were visited by
Pirdsell, and he has complete data on both the mixed amd the unmized
Aborigines of this Jtate pexmanently in his files in the Department .
of inthropology and Seeiclogy at the Univereity of Californis, Los
ingeles. '!hu.m-nmrﬂmdtMMAm
of mixed dlood presently living in Vestern iustyalia and in the
Forthern Territory, and we should aim to extond these blood group
records to mixed Aberigines in Scuth Australis and Cueenslend.
Sinmens (1966) discussed the introduction of "new" blood group genss
to the Austrelian Aborigines of the various iustrvalisn States at a
Synposius entitled “Change Among Australian Aborigines", and he
concluded with the following remarice
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"It is kmown that Pepuans, Halays, New Hebrideans,
Folymeasians, Chinese and uhites have contributed
to the present aboriginsl genetic make-up. The
dats presented show that the iustralisn aboriginmal
gene poel is definitely not static and never has
been, and thet change in aborigines is both real
and constant.”
in Table & it will be seen that there were four sduixed
Aborigines with the B antigen of the ABD system and all were located
at Roper River. Of these, one was of the Alawa tribe, one was shown
eo Bumbar, & tribe mot kmown %o us, and the tribes of the other two
vere not sscertained.  There were five exsmples of subgroup Ap and
four of these were found in a father and his thvee young dawghters all
of the iranda tribe at Areyonga, while the fifth was found at Hermannsburg
and again was of the Aranda tribe.
© In Table 6 the survey mumbers of 52 Aborigines of mixed blood
are listed, and of these 50 were blood grouped. Of the 50 there were
27 (54%) with the 5 antigen of the i%s system. One & positive was
located at Naningrida, six were at the Roper River, twelve were at Victoria
River lowns, two were at Amoonguna, two were at Hermannsburg snmd four
were at Naryvales The tribes involved were: Unknown 3, Halag 1,
Ngelagen 1, ¥sndarang 3, Mare 1, Mudbure 1, Ngaliwuru 1, Ourindji 6,
Hgaringnen 2, and Avenda 8. Of the 27 © pesitives found there were
12 in five femilies. It will be recalled that the & antigen was not
found in 1195 Northern Territory iberigines classified as being of
unmized blood. (Table 2).
Simmoms (1958) reported that the 5 antigen was mot found in
1698 Avorigines of “estern iustralia who had been selected anthropologically
as being of unmized blood by Professor Birdsell. The 5 antigen, however,
was found in 12 of 67 (18%) of vestern iustralian Aborigines selected as
being of mixed blood. Thus, the 5 blood group antigen has become widely
distributed in the Northern Territory and in ¥estern Australia probebdly
due to recent admixture. Its presence serves as a useful guide to
recisl admixture.

INSERT TABLE §




Table 7 presents o summary of the earlier reports om ABO,
EN and Eh blood groups for Aborigines of the Northern Territory,
Central ‘uatralia, the coastal islands of Bathurst, Helville and
Gleho and for Oroote Eylandt inm the Culf of Carpentaria. It does
not inelude the data presented in Tables 1 ~ 3 of the present paper.
The purpose of this table is to provide a gene frequemncy summary of
this important area in iustrelia for ecase of referemce. The gene
frequenciee for the Aborigines of Cape York, for areas south of
Cape York, for the Nornington and Forsyth Islands in the south of
the Culf of Carpentaria, and for the adjscent mainland have been
sumnsrised by Simmens gt al. (1954}&&&;%(1965}.

Australian Aborigines have subgroup A4 and mo Az. Tests
for the Ay.ip subgroups of group A commenced im 1940 with the survey
mede by ¥ilson et al. (1944). The lowest A frequencies recorded in
Table 7 and Table 1 are as follows:

Robinson River, Hisec. tribes, Table 1, 0.045
Vieteria River Downs, Ngaringman, Table 1, 0,07
Bathurst lsland, Tiwi, Table 1, 0.07
Bathurst Islend, Tiwi, Table 7, 0.14, 0.17
Croote Eylandt, Fise. tribes, Table 1 0.07
Groote Eylandt, Mise. tribes, Table 7, 0.08
Darwin, Misc. tribes, Table 7, 0.11
Darwiz, Nise. trides, Table 1, O.18
Eleho lIsland, Falag, Teble 7, Q412
Roper River, Misc. trides, Table 7, 0.14
Roper River, Mise. tribes, Tadble 1, 0.16

411 the aress listed are im the north of the Herthern Territery
whereas all the Cenmtral Australisn areas have higher A frequencies.
The discussion om Table 1 in the text relates mainly to the distribution
of C in various tribes in the north.

The frequency of gene 3y is consistently high xmt in Table 7

and ranges from Q.61 « 0.81.
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The gene E° was found in all loealities except Alice Springs
where a small series of only 23 ssmples were tested. lowever, in
Table 3 B was absent from the Malag, but it was jresent in the series
reported by Simmens and Cooke (1969). E° was mot found (Table 1) inm
85 Nunggubuju, 23 Andiljaugws, 25 Cunavidji, 51 Kanjbarngu sad 97
Bid jand Jed jara.

The gene E* (Table 7) was not detected at Bathuret Island,
Tuendumu or in 47 samples fyom 6 localities. Im Table 5 it was again
ebsent st Bathurst Island and it was not detected in 26 Nudbure at
Vietoria River Downs, but other trides in this area possess R°,
Tables 3 and 7 show that R® has been found in 26 of 31 surveys so that
this gene, rare in Causasians, is widely distributed in Australian

Table 8 presents s summary of the esrlier surveys relating
to the following blood groups: Rig“(0") wartants, m"(c¥), 7y, 1e®,
7y*, ¥y°, K and 01%, to salive seeretion snd P.T.C. taste resctions.

4 more complete summary for iustralian Aborigines in gemeral has been
mede by Kirk (1965).

Table 8 should be used in conjunction with Tables 4 and 5 of
the present survey.

Both "highegrade” and "low-grade” Rho(0") varisuts cecur
in Australisn iborigines, the rh™(C¥) bleod antigen has mot bewn found,
thhbludmpmmhunmhumm-xm.ln'm
from 0 - 8 pereent, saliva secretion follows the lLewis blood type moatly
in the limited tests made, the Fy® blood group is usually 1005 and the
Fy® group has been demonstrated (Table 4) in 15 out of 19 surveys listed.
The blood group K has not been found in limited tests in the aress under
review, or in other parts of iustralia (Xirk, 1965). Tasters and non-
tasters of F.T.Cs have been recorded, and about 507 appeor to be tasters.
The D1" blood group hes not boen found in 1486 blood samples tested
(Tables 4 and 8). Details of the Xg® blood group tests are given in
Table 5 and the results have beem discussed earlier im the text.

ANDERT TABLE §
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Table 9 presents the blood group results of studies ecarried
out by one of us (E.7.5.) on & Northern Territory Austrelian iboriginel
family with sn offepring exhibiting virtually couplete universal albinism,
This case with details of physical and other obwervations made has been
reported by Walker (1969) together with a eolour photograph of the
mother and child. The jresent repert is intended only to pluce on
permanent record the blood groups of the Aboriginmal father, mother and
¢hilds Im all, 11 Mmmﬁmthﬂﬂ.ma-ﬂad
rover type antisera were used which have mot been availsble previocusly
for bleod group studies on larger mmbers of Aborigines. The sdditional
entisera tests relate to the following blood groups:

The Lewis (Le) Blood Group: Tests with anti-Le® serus disclosed
that Aborigines hove the type le(a=b-).

The Lutheran (Lu) Blood Group: Tests mede with anti-Iu® serus
shoved that Lu(a=) Aborigines have the Lu® blood groupe.

The Duffy (Fy) Bloed Group: Tests made with anti-Py® serum
were negative, but tests on other Aborigines have disclosed thut some
Aborigines have the Fyh blood group.

The Kell (K) Blood Group:  Tests made with anti-k, anti-k,

p b “FROIE Cppr P75
anti-kp~ and anti-Kp sers showed that .borigines follow thoA Caucasian
pattern of being K-i+Kp(a=be)

The Kidd (Jk) Bloed Group: Tests made with anti-Jk’ serum
were negative, but teats on other iborigines showed that some possess
the Jk‘ blood group.

The Diego (Di) Blood Croup: Tests made with uu-n;' and
anti-Di® sera disclosed that Di(a=) Aborigines are Di(b+).

The Xg® Sex-Linked Blood Group: Tests made with anti-Xg®
serum showed that Aborigines like Caucasian and other yaces possess the
ig" vlood group. In the presest family the father, mother and child
were all Xg(s+).

The blood group results found in 11 bloed group systems showed

no incompatibilities between the mother-father and their albino child.
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SUERARY

ABO, HNSs, Eh, Py, Fy® and Di® bloed group gene frequencies
are presented and discussed for 1195 Australian Aborigines living in
16 localities in the Northern Territory of Austrelia including Bathurst
Island off the north-west coast, and Groote Eylandt in the Culf of
Carpentaria. (See aloe our recemt report on Llehe Island /borigines).

Cf the blood samples received 175 from the north were tested for the
Le" blood group, and 352 from the south for the sex~linked blood group
xg".

A list of the Aborigines who were removed from the survey
boguuse of recial sdmixture is presented, and the presence and varieties
of "introduced"” genes ia this, and m ‘urlitr survey, is discussed.

Summaries of earlier blood group gene frequencies found in
the Forthern Territory und Central Australian Aborigines are presented
for suse of reference for the ABC, NN, Ek and for other blood group
systems.

The blood groups found in eleven independent systens are
reported for a lorthern Territory Aboriginal family with an aldbino ehild.
The case report on this ehild and her parents was published inm 1969 by
bre 4.Ce ¥alker of the Darwin Hospital, Forthern Territory.
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