
ABSTRACT: Research into the resource use strategies of the
Bardi Aboriginal People of One Arm Point, Western Australia,
found that they maximize the consumption of specific benefi-
cial marine FA. The Bardi assess the relative fatness of fish and
animal species in their environment, procuring fish and marine
species only when they are considered to be at their fattest
stage: during specific seasons; at specific physiological life
stages, or through on-site evaluation. In June 1999 and Septem-
ber 2000, samples of fish, dugong, oyster, and turtle were col-
lected by Bardi fishermen, focusing specifically on species con-
sidered to be high in fat content and very popular among the
Bardi. Nine species were analyzed for total lipids and FA pro-
file, which were determined by capillary GLC. Comparative
lipid analysis established that the Bardi hunters’ selection
process between species and within species and the selection
of specific fish fat deposits increase the levels of beneficial FA
made available to the community. Bardi fishing and hunting
patterns meet a demand for fat within the community and may
protect many species of fish whose spawning season is inversely
related to the accumulation of the specific gut fat deposits
sought by the Bardi. These fat deposits make up for the relatively
low levels of fat in the flesh of tropical fish. The Bardi model
provides important insights into the nature of human–environ-
ment interaction and expands our understanding of the role that
warmer-water fisheries can play in human health.
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The study of coastal communities with high fish consumption
has contributed greatly to the understanding of the role played
by marine fats in human health (1–6). These studies have
largely been carried out among fish consumers in higher lati-
tudes consuming cold-water fish. There have been few studies
investigating the lipid profiles of tropical fish and their health
potential among tropical fish consumers. We previously re-
ported that a group of coastal Australian Aboriginal people, the
Bardi of north Western Australia (Fig. 1), pattern almost all of
their fishing activity to maximize the lipid content of harvested
resources by following well-established cues to guide their

hunting and fishing behavior (7).1 Fatness was indeed manifest
at the times the Bardi people chose to hunt and fish. In some
species, the seasonal change in physiology is quite dramatic,
with fish that are specifically isolated and consumed by the
Bardi displaying significant fat deposits in the gut (Fig. 2). The
obsession with species fatness and focused fat consumption by
the Bardi posited some interesting questions as to the nature of
fats in tropical fisheries. In 1999, in conjunction with the Cen-
ter for Ocean and Human Health and the Centre pour l’Océan
et la Santé at CHUQ (Québec, Canada), a small study was ini-
tiated to ascertain whether any potential health benefits are
associated with Bardi use of fatty tropical marine resources.

BACKGROUND

Fatness as a determinant of fishing behavior. It is well known
that Aboriginal people follow seasonal patterns of resource
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1The Bardi are a group of Australian Aborigines located on the northwestern
coast of Australia, some 300 km north of the town of Broome. Located on
the most northern tip of the Dampierland Peninsula at latitude 16°30′ south,
the Bardi and their predecessors have exploited this remarkable environment
with its huge 30-foot (9.1-m) tidal range for over 27,000 yr (8).
Abbreviations: MFA, monounsaturated FA; SFA, saturated FA.
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use (9–12). These seasonal shifts between resources have been
catalogued and mapped for most of the existent aboriginal
groups. Much in the way we would anticipate, resource use
among Australian Aborigines shows seasonal shifts. Many flo-
ral resources, though perhaps present year-round, frequently
become edible or produce significant edible quantities only at
specific times, so their exploitation follows patterns predicated
on seasonal changes. Animals can be consumed year-round,
so exploitation patterns should reflect shifts in availability.
However, among the Bardi, many marine resources are avail-
able year-round but are exploited only at specific times. Hunt-
ing and fishing patterns among the Bardi do not necessarily
reflect shifts in the availability of the resources per se but fol-
low shifts and changes in the physiology of the resources re-
lated to the relative levels of fat they contain.

A preference for fatness in terrestrial resources among
Aboriginal people is well known, and anthropologists have in-
dicated that seasonal shifts in hunting and fishing patterns do
take into account the fatness of the resource concerned (13).
Among the Bardi, fatness is the determining criterion in food
choices over a wide range of maritime resources (7,12,14). For
many species of fish, turtles, and shellfish, Bardi exploitation
patterns follow specific guidelines relative to perceived levels
of fat. These guidelines take into account differences in ob-
servable fatness (fish or turtles with specific fat deposits, rays
or sharks with big livers) and more subtle shifts in the taste or
texture of resources that are related to broad annual seasonal
environmental shifts, specific life-cycle stages, monthly tidal
changes, or localized ecological considerations.

The shift to certain resources on a seasonal basis is one of
the most dramatic features of Bardi fishing. There is no sin-
gle season for fatness that all species follow, but many species
present significant seasonal physiological changes broadly re-
lated to a seasonal change in water temperature. When dis-
cussing Bardi seasonal shifts in marine resource use, the
Bardi often make reference to the fatness of specific species
of fish. Some fish are said to be fat only at specific times of
the year. Previous research by Smith and Kalotas (11) indi-

cated that there is a general period during which fish are said
to be fat and fishing intensifies: 

“ ‘Bargana’ is the ‘cold season’ when people start to light
night fires. Strong, often unpleasant southeast winds blow,
and the season is often called southeast time. Bargana is said
to have begun when pandanus nuts are red. This is dugong
hunting season, many fish are fat, night fishing is common
though tides are rubbish for reefing” (Ref. 11, p. 324).

For those resources for which an identifiable period for fat-
ness cannot be established, the Bardi use specific techniques
to select resources at the point of capture in order to harvest
for the most fat. 

Rock oysters are preferably eaten during certain tidal phases
when they are said to have more taste. Green turtles (Chelonia
mydas), which are exploited year-round for their green fat, un-
dergo an on-site, generally pre-capture analysis to assess fat-
ness. In daylight, turtles are evaluated for fatness by an assess-
ment of the quality of rolls of skin between the top and bottom
of the carapace. During night-hunting expeditions for green tur-
tle, their fatness is assessed by their breath odor pre-capture as
they surface to breathe behind boulders in the tidal flow.

Resources that do not possess any particular taste or fatness
are labeled as “rubbish”: too dry or tasteless to be enjoyed.

Research by Rouja (7) established that fish that are present
year-round are harvested exclusively between March and Sep-
tember, during the dry season, when the water is cooler and
significant deposits of fat have accumulated in their gut.2 The
Bardi expectation of seasonal fat accumulations in fish does in
fact match actual changes in the physiology of targeted fish,
with fish demonstrating seasonal accumulation and loss of sig-
nificant fat deposits in the gut. The fluctuation in the fat con-
tent in many fish is related primarily to spawning and repro-
ductive cycles, with many accumulating fat stores in cooler-
water months when they are not spawning. The Bardi are
deliberately avoiding the spawning season of these fish “to let
them do their business” (spawn), (Bardi Elder Douglas Wig-
gan) by concentrating on harvesting their fat accumulations.
This avoidance of spawning fish also has been noted among
the Bardi’s southerly neighbors the Yawuru (12).3 Few species
of fish are considered to be consistently fat all year, those that
are being highly valued and facing cultural restrictions on their
capture and consumption. The value placed on these fish, such
as ring-tailed surgeonfish, is not for fat deposits in the gut but
for the taste of fat or oil in their flesh. However, even these are
said to be better-tasting in the cool dry season when some, like
ring-tailed surgeonfish, also display fat deposits in the gut.

The deposition of fat in the gut varies from species to
species: The fat of golden lined spinefoot is attached to the

400 P.M. ROUJA ET AL.

Lipids, Vol. 38, no. 4 (2003)

FIG. 2. Siganus lineatus displaying fat deposit on intestine.

2Rays (rajiformes), also available year-round, are only harvested from No-
vember through February in the wet season. In this case, only those that are
judged to be no more than 2 yr old and possessing yellow lips are considered
to have the fattest livers. 
3The work of Johannes (15) in Palau, a semi-anthropological study of fishing
cultures that deals with the issue of fish physiology as a determinant of fish-
ing behavior, offers an interesting contrast to this fishing pattern. In Palau,
Johannes found the opposite association between spawning and fishing be-
havior, with spawning leading to an intensification in fishing.



peritoneum in association with the intestine (Fig. 2). In oth-
ers, such as mangrove jack, it lines the back wall of the
mesenteric cavity, and in others, it lines the length of the gut
along the inside of the belly of the fish (sweetlips). In some
fish, it is manifest in all three ways. The first type of fat,
which is between and attached to the intestine of the golden
lined spinefoot, is one of the most valued and the most diffi-
cult to consume as it is in association with the pungent con-
tents of the intestine. These contents must first be removed
before the fat can be cooked and eaten. The Bardi run the
sharp edge of a fingernail or the tip of another small, sharp
object along the tripe and push out the festering contents, rins-
ing repeatedly the mass of the intestine and fat in the ocean
until clean. This is a painstaking process, taking up to 10 min
per fish, with usually a good number of gut fat deposits from
individual fish being processed at once. Most fat is cooked in
the same way: Either it is reduced to liquid in a small baler
shell or tin can set on the coals, which is then drunk and into
which fish flesh is dipped, or, if attached to the intestine, it is
wrapped around a stick and roasted over a cooling fire.

In the present study, FA were measured in marine species
most often eaten by the Bardi, with particular attention given
to the n-3 FA and monounsaturated FA. Our objective was to
investigate whether Bardi strategies for resource use specifi-
cally increase the intake of beneficial n-3 FA in the Bardi diet.

EXPERIMENTAL PROCEDURES

In June 1999 and September 2000, samples of fish, shellfish,
turtle, and dugong were collected by Bardi fishermen, focus-
ing specifically on species considered to be high in fat con-
tent. These species were selected for laboratory analyses.
Samples were collected from the four predominantly seasonal
fatty fish species. Flesh or meat was taken at the time of ini-
tial processing or butchering. Samples of flesh with two dis-
tinct gut samples, liver, and fat (sometimes with associated
intestine) were taken separately. Fat samples were taken post-
preparation, after they had been cleaned and once they had
been prepared for cooking, to ensure that they would repre-
sent the fats consumed by the Bardi. 

Samples were stored at −20°C until they were analyzed. In
all, nine marine species (Table 1) and a total of 42 samples
were analyzed for total lipids and FA at the University of

Guelph (Canada) by Dr. Bruce J. Holub. Ten grams of fish tis-
sue was extracted following the addition of chloroform/
methanol (2:1, vol/vol), in the presence of a known amount of
internal standard tritridecanoin, according to Bligh and Dyer
(16). Following transmethylation, using BCl3/methanol, the
FA profile was determined by capillary GLC by using a 60-m
DB-23 column, 0.32 mm i.d. × 0.15 µm film thickness, using
a Varian 3400 gas chromatograph.

Data analysis. Arithmetic means of FA concentrations in
animal tissues were calculated if two or more samples were
analyzed. Data analyses were performed with the Statistical
Analysis System software package (SAS Institute, Cary, NC). 

RESULTS

FA composition of the flesh in species harvested by the Bardi.
The total amount of FA in the flesh of species differed signifi-
cantly (Table 2). FA in fish species are known to differ
markedly from one species to another. The fish flesh appears
to be relatively lean, the total amount of FA ranging from 0.3
to 2.5 g/100 g of flesh. In contrast, the flesh of dugong, which
is a marine mammal, showed the highest amount of FA (31
g/100 g), followed by the green turtle (19.6 g/100 g). The
flesh of ring-tailed surgeonfish had the highest amount of FA
of all fish samples, followed by golden lined spinefoot,
whereas mangrove jack and small silver bream had the low-
est amount of FA in their flesh. Ring-tailed surgeonfish flesh
also showed the highest amount of saturated FA (SFA) in fish,
again followed by golden lined spinefoot. However, dugong
and green turtle meat had the highest concentration of SFA of
all species analyzed. The fat content of rock oysters varied
greatly according to specific tidal phases, rock oysters taken
during spring tides being four times higher in total FA (4565
mg/100 g) than rock oysters taken during neap tides (1044.1
mg/100 g). 

The flesh of dugong also showed the highest concentration
of monounsaturated FA (MUFA) (17.7 g/100 g), followed by
the green turtle (7.9 g/100 g). Oleic acid (data not shown) was
the predominant FA of the MUFA series. For fish species, the
concentration of MUFA in the flesh varied from 57 to 502
mg/100 g. PUFA were in higher amounts than MUFA in the
flesh of fish and in rock oysters, whereas the inverse was ob-
served in the flesh of dugong and green turtle. Dugong and
rock oyster showed the highest ratios of n-3 to n-6 FA. This
ratio varied from 0.5 to 1.6 in the flesh of fish species. Except
for ring-tailed surgeonfish, the amount of DHA was higher
than that of EPA in fish flesh. The flesh of small silver bream
and mangrove jack was particularly low in n-3 FA. Arachi-
donic acid (20:4n-6) was the predominant PUFA in the flesh
of brown sweetlips, golden trevally, and small silver bream.
EPA and DHA also were present in small amounts in the meat
of dugong and green turtle, and the amount of arachidonic
acid was relatively high in the flesh of green turtle. The n-3
FA composition of dugong flesh included high amounts of n-3
FA despite low concentrations of EPA, DHA, and 22:5n-3.
However, the amount of a precursor of the n-3 FA series 
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TABLE 1
List of Species, Harvested by the Bardi, Analyzed for FA Composition

Common name Bardi name Species

Brown sweetlips Mardal Plectorhinchus celebicus
Golden lined spinefoot Barbal Siganus lineatus
Golden trevally Giral Gnathandon speciosus
Mangrove jack Maran Lutjanus argentimaculatus
Ring-tailed surgeonfish Gambal Acanthurus grammoptilus
Small silver bream Gulurr Acanthropagus latus
Rock oyster Niwarda Saccostrea
Dugong Odorr Dugong dugon
Green turtle Gulil Chelonia mydas



(α-linolenic acid: 18:3n-3) was very high (1157 mg/100 g).
This is probably a consequence of the herbivorous diet of the
dugong. For rock oysters, the amount of EPA was higher than
that of DHA. We observed again that the n-3 and n-6 FA con-
tent varied significantly according to the season.

FA composition of fat fish harvested by the Bardi. The total
amount of FA present in the gut fat of fish species differed
markedly. The reason is unclear but may be related to enclosed
gut tissue when sampling the fat of fishes. In the fat fish, the
most abundant FA were saturated, followed by PUFA. How-
ever, MUFA were higher than PUFA in the fat of small silver
bream and mangrove jack. With the exception of golden lined
spinefoot and golden trevally, for which n-3 FA were in higher
amounts than n-6 FA, the distribution of n-3 and n-6 FA were
similar in the gut fat of most of the species studied. The fat of
golden lined spinefoot, mangrove jack, ring-tailed surgeonfish,
and small silver bream contained large amounts of EPA and
DHA when compared with others species. Moreover, the con-
tent in 18:3n-3 and 22:5n-3 of the fat of golden lined spinefoot

and small silver bream was particularly high, whereas these FA
were in small amounts in the fat of brown sweetlips and golden
trevally. Finally, the fat of small silver bream, mangrove jack,
golden lined spinefoot, and ring-tailed surgeon fish showed
high amounts of linoleic acid (18:2n-6) and arachidonic acid.
SFA, followed by MUFA, were the predominant FA in the fat
of the green turtle, and the n-3/n-6 ratio was equal to 1. The
most abundant n-3 FA in the fat of green turtle was 22:5n-3,
whereas 18:2n-6 was the predominant FA of the n-6 series.

FA composition of the liver in species harvested by the
Bardi. Except for golden trevally, for which the liver appeared
to be leaner than that of other fish species, the amount of total
FA in the liver of fish was relatively constant and amounted
to approximately 5 g/100 g. In the liver of all fish species
studied, SFA followed by PUFA were the most abundant FA.
In the liver of green turtle, SFA were the major FA followed
by MUFA, the concentration of PUFA representing only 5%
of total FA. Generally, in the liver of fish, n-3 FA were in
slightly higher amount than n-6 FA. In contrast, the liver of
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TABLE 2
FA Compositiona of the Species Harvested by the Bardi (mg/100 g, raw)

FA (series) n-3 series n-6 series

PUFA, n-3 PUFA, n-6 20:5 22:6
Species (n) Total FA SFAb MUFAc PUFA seriesd seriese n-3/n-6 18:3 (EPA) 22:5 (DHA) 18:2 20:4

Brown sweetlips
Flesh 1 701.1 309.7 145.8 245.6 120.0 125.6 1.0 4.9 29.3 27.9 53.7 13.3 75.3
Fat (gut) 1 338.1 148.4 57.5 132.2 40.2 92.0 0.4 0 6.7 9.6 22.0 4.8 69.9
Liver 1 5788.1 2534.8 1305.1 1958.2 1017.8 940.4 1.1 31.9 208.3 270.6 459.9 85.0 522.7

Golden lined spinefoot
Flesh 2 1870.5 836.6 389.9 644.0 403.7 240.4 1.6 42.3 64.4 125.7 141.8 52.4 90.9
Fat (gut) 4 27195.3 13613.4 5602.9 7979.1 5186.4 2792.7 1.9 880.8 842.1 1594.2 1221.4 884.4 871.5
Liver 3 5244.8 2650.2 868.8 1725.9 1070.9 655.0 1.6 32.7 76.8 238.5 679.5 53.0 345.5

Golden trevally
Fat (gut) 1 1042.2 482.2 156.3 402.7 244.6 158.1 1.5 7.3 37.0 38.8 154.2 18.6 85.7
Liver 1 1791.3 831.5 271.7 688.0 391.2 296.8 1.3 10.4 68.8 52.9 248.3 23.5 176.2

Mangrove jack
Flesh 1 323.4 127.8 57.2 138.4 63.4 75.0 0.8 0.6 8.9 6.1 47.8 3.9 49.5
Fat (gut) 1 31425.7 15558.3 10028.5 5838.9 2921.8 2917.1 1.0 318.5 644.2 711.9 935.5 506.9 1196.2
Liver 1 4976.6 1917.3 1365.8 1693.4 1043.2 650.2 1.6 37.7 98.8 142.1 732.0 64.0 376.6

Ring-tailed surgeonfish
Flesh 2 2539.3 1271.2 502.1 766.1 432.9 333.1 1.3 81.5 153.2 66.0 78.3 95.2 131.6
Fat (gut) 1 16528.1 8606.1 3401.8 4520.2 2365.4 2154.8 1.1 462.7 972.6 355.5 307.7 824.9 656.9
Liver 2 5046.4 2548.7 772.8 1724.8 997.4 727.4 1.4 94.0 218.8 152.8 465.5 139.5 363.2

Small silver bream
Flesh 1 385.2 150.9 69.9 164.4 58.1 106.3 0.5 2.9 14.1 22.9 17.0 5.3 78.1
Fat (gut) 1 58432.7 28792.3 19808.0 9827.4 5320.3 4507.1 1.2 1167.7 1171.1 1985.0 477.4 1140.2 2371.7

Rock oyster neap tide 1 1044.1 505.9 167.8 370.4 259.8 110.6 2.3 11.8 132.4 11.8 98.2 26.1 49.7
Rock oyster spring tide 1 4565.0 2064.0 911.5 1589.6 1105.5 484.1 2.3 73.7 503.8 56.9 461.6 127.9 225.7
Dugong

Flesh 3 31048.5 11262.3 17700.8 2085.4 1483.8 601.6 2.5 1157.0 32.0 118.5 33.2 473.7 60.9
Green turtle

Meat and fat 2 19606.0 10530.3 7867.5 1208.3 581.9 626.4 0.9 123.8 113.1 281.4 26.2 164.5 237.8
Fat 2 69047.0 36072.8 29338.1 3636.1 1787.1 1849.1 1.0 348.8 310.4 923.6 89.3 505.4 650.9
Liver 3 18432.9 10116.1 7442.2 874.6 314.7 559.9 0.6 26.6 112.5 121.1 41.5 89.0 347.9
Kidney 1 13591.2 4751.4 6269.4 2570.4 903.7 1666.7 0.5 23.0 53.9 728.5 89.1 29.5 416.0

aSFA, saturated FA; MUFA, monounsaturated FA.
bSFA: (8:0 + 10:0 + 12:0 + 14:0 + 15:0 + 16:0 + 18:0 + 20:0 + 22:0 + 24:0).
cMUFA: (14:1 + 16:1 + 18:1 + 20:1 + 22:1 + 24:1).
dPUFA, n-3 series: (18:3 + 18:4 + 20:3 + 20:4 + 20:5 + 22:5 + 22:6).
ePUFA, n-6 series: (18:2 + 18:3 + 20:2 + 20:3 + 20:4 + 22:2 + 22:4 + 22:5).



green turtle showed twice as much n-6 FA as n-3 FA, arachi-
donic acid being the predominant FA of the n-6 series. Fi-
nally, DHA was the most abundant FA of the n-3 series in the
liver of most species. 

Contribution of Bardi selective fishing practices to the in-
take of MUFA and n-3 FA. Data allowed us to estimate the in-
take of MUFA and n-3 FA by Bardi consumers when consum-
ing golden lined spinefoot, small silver bream, and dugong. It
was assumed that a meal of fish was a mix of flesh (200 g)
and gut fat (15 g). A meal of dugong was composed of flesh
(or meat with associated fat) only. Hence, one meal of golden
lined spinefoot provides 1.5 g of MUFA, 1.6 g of n-3 FA, and
721 mg of EPA + DHA. One meal of small silver bream pro-
vides 3.1 g of MUFA, 914 mg of n-3 FA, and 309 mg of EPA
+ DHA. Finally, one meal of dugong provides 35.4 g of
MUFA, 3.0 g of n-3 FA, and 130 mg of EPA + DHA. These
estimates reveal that the marine species consumed by the
Bardi are good sources of MUFA and n-3 FA, especially
when the fat of the gut is consumed with the flesh of the fish. 

DISCUSSION

n-3 FA represent 15 to 23% of total FA in the flesh of all fish
studied. Eating only the flesh would provide a limited amount
of n-3 FA per meal. However, the deposits of fat in the gut of
fish contain important amounts of these FA. Hence, our analy-
ses showed that the consumption of mesenteric (gut) fat of
the fish species studied may contribute to a significant intake
of n-3 and n-6 FA for the Bardi. Furthermore, dugong and
green turtle showed very high levels of MUFA. This is proba-
bly related to their herbivorous diet. It appears that Bardi have
access to a major source of EFA as well as PUFA (including
n-3 and n-6 FA) and MUFA, over a range of aquatic re-
sources. Overall fat concentrations in the flesh of fish were
low, but these matched the expectations of Bardi fishermen
who said they were generally “not fat,” “dry,” or “skinny.”
Research among coastal communities in higher latitudes sup-
ports that diets rich in fish and marine mammals have benefi-
cial effects on cardiovascular risk, and these benefits are at-
tributed to the large n-3 FA content of colder-water seafood
(1,4–6,17–22).

The Inuit diet also contains a higher content of MUFA (1).
It is likely that the n-3 FA and MUFA create a particularly fa-
vorable condition that reduces the risk of ischemic heart dis-
ease in populations with high intake of fat from fish and ma-
rine mammals (23). Studies among Australian Aboriginal
people support that a health benefit is also gained from mov-
ing Aboriginal people away from elements of the adopted
modern Western diet back to traditional diets, specifically as
it beneficially affects type 2 diabetes (24–28). O’Dea and Sin-
clair showed that some health benefit is gained from moving
people away from Western foods and returning them to a diet
of traditional marine foods, and found elevated levels of ara-
chidonic acid in fish from northern Australia (27,29,30). 

Our research among the Bardi suggests that the focus by
the Bardi on tropical marine fats and specifically on seasonal

fat deposits in the gut of many fish, high in DHA and EPA,
may be intrinsically beneficial to health and mirror those ben-
efits attributed to fish and enjoyed by consumers of fish in
colder latitudes.

In every case where we have been able to get adequate data
on species harvested by the Bardi, their assessment of the rel-
ative fatness of fish and marine species has been correct.
There are measurable differences in the relative fatness of dif-
ferent parts of the fish (flesh vs. gut fat deposits) and between
fish (golden spinefoot vs. golden trevally). In addition, the
flesh of species considered fat year-round, such as ring-tailed
surgeonfish, is significantly fatter than the flesh of seasonally
fat fish.

For those seasonally fat fish species analyzed in this study,
the intake of n-3 FA is directly related to the amount of fatty
tissue taken from the gut of the fish and consumed by the
Bardi. If the Bardi only ate the flesh of fish, they would miss
out on a very rich source of beneficial n-3 FA and MUFA.
Fishing peoples in tropical temperate fisheries are aware of
seasonal shifts in fish gut morphology. However, the entire
gut contents are generally discarded when the fish are gutted.
The mesenteric or gut fat deposits have received no special
attention (with the exception of the liver). The general feel-
ing, that beneficial fats are low in tropical fish, is probably
due to the evaluation of lipid profiles of tropical fish flesh
without paying attention to seasonal shifts in fat accumula-
tion and without accounting for fat deposits in the gut of the
fish.

Analysis of rock oysters taken “at the right time” by Bardi
fishermen, during spring tidal phases, and those taken when
they were considered to be “rubbish” by Bardi fishermen, dur-
ing neap tides, shows significant differences in fat levels.
Contents in rock oysters harvested during spring tides were
over four times higher in total FA and n-3 and n-6 FA than
those sampled during neap tides. Many shellfish do in fact
have a spring peak in protein and fat content that appears to
be related to the timing of upwelling events or specifically to
particularly large tidal fluxes (31). 

In the case of hunting for turtle at night (bingarr hunting),
where harvesting decisions based on maximizing fatness rely
on the judgment of the halitosis of the turtle taking resting
breaths, the Bardi are probably rejecting those turtles who
have used up their fat reserves (perhaps by traveling long dis-
tances). In effect, these turtles are demonstrating ketosis,
identifiable as a strong sweet-smelling acetone odor on the
breath of the animal. This has recently been noted by
Chukokta whalers smelling the breath and meat of emaciated
whales (32). The Bardi have associated this halitosis with
poor fat quantity and quality in greenback turtles and reject
them when it is smelled. 

In conclusion, we can put forward that Bardi strategies for
resource use employ selective fishing and hunting practices
that maximize the consumption of specific beneficial marine
FA in a warm-water fishery. This maximization is achieved
through a particular attention to mesenteric fat deposits in fish
and evaluations of fatness in turtles, dugong, and shellfish.
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When we consider that it is estimated that the Bardi received
70% of their food intake from the sea prior to contact (33),
the diet of the Bardi must have been very high in beneficial
marine FA. The degree of specialization and the myriad of
complex stratagems (only a few of which have been outlined
here) used by the Bardi to seek out and maximize this specific
fat intake suggest that there is some risk associated with not
securing these fats for consumption. It was reported that the
incidence of low birthweight increased during the wet season
in these communities (34). Interestingly, it is expected that
the intake of n-3 FA is lower during the wet season. High n-3
FA intake during pregnancy has been associated with longer
gestation and higher birthweight and optimal neurological de-
velopment (35,36). Dietary practices that have evolved
through homeostatic mechanisms should indicate beneficial
relationships between ingested materials, their chemical prop-
erties, and human physiological processes, revealing those
that go beyond energetic maintenance, some of which act as
integral parts of physiological processes and others that have
a more typical medicinal function (37). 

The fishing behavior of the Bardi fishermen represents a
culturally sanctioned resource use strategy that takes into ac-
count the concrete observable consequences of their behavior
(fishing success, good taste, avoidance of seasonal spawners)
and perhaps the adaptive value of the behavior (maximization
of beneficial FA intake). Like many indigenous people
throughout the world, the Bardi face a general health crisis
caused by a range of debilitating personal and community
challenges. Elaborating and supporting the benefits of tradi-
tional food among the Bardi are critical at this juncture.
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