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A major theme of Pacific prehistory has centered on human agency in the disap-
pearance of endemic bird species which once flourished on nearly all of the arch-
ipelagos of Oceania. From the smallest and most remote islands, like Tikopia or
Henderson (Steadman and Olson 1985; Steadman et al. 1990; Weisler et al.
1991), to the largest island archipelagos of Hawai‘i and New Zealand (Anderson
1989; Olson and James 1984), a growing number of studies have demonstrated
the link between human settlement and the extinction or extirpation of avifauna.
In the Hawaiian Islands, inferences drawn from research on avifaunal remains
from paleontological sites have shaped thinking about the nature of human/bird
relationships (Olson and James 1982, 1991). According to these views, the
impact of the original Polynesian colonists was immediate and devastating, with
the majority of extinctions taking place in the pre-Contact! era (Olson and James
1984). To a lesser extent, excavations of archaeological sites in Hawai‘i have
informed research on avian extinctions by providing additional data on presumed
prey species of the Polynesians found in midden and, in some instances, radio-
carbon dates of such deposits (James et al. 1987; Schilt 1984). It would seem that
avifaunal remains from firmly dated archaeological sites would potentially yield
the most significant and detailed information on the scope and pace of bird
extinctions and extirpations in Hawai‘i. The goal of this paper is to refine our
understanding of human/bird interactions in Hawai‘i by an examination of
archaeological data obtained from several pre-Contact habitation sites in the

Hawaiian Islands (Fig. 1).
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Figure 1. Map of the Hawaiian Islands, showing
location of Kawailoa Site and other archaeological
localities discussed in text.
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Figure 2. Base map of south parcel (TMK: 6-1-3:26),

showing locations of archaeological sites and test
excavations (from Athens and Shun 1982).

Materials and Methods

Field Methods and Preliminary Results

In 1984, Bishop Museum Anthropology staff con-
ducted excavations at site 50-Qa-D6-62, a habita-
tion site at Kawailoa on the north shore of O‘ahu
Island (Garland n.d., 1984a, 1984b), as shown in Fig-
ure 1. Associated with a nearby fishing shrine or 0%,
Site D6-62 covered an area of approximately 1,152
m? and had a number of activity areas and unex-
pectedly rich and extensive pre-Contact deposits.
Features identified at Site D6-62 included a proba-
ble cooking area, postmolds, refuse pits, and four
human burials (Fig. 2). All excavated deposits were
screened through /4 in and 1/8 in mesh, with each
fraction bagged separately.

The relatively complex sequence of occupations at
the Kawailoa Site is represented by the two major
cultural layers (called here Layer I and Layer Ib) and
the numerous features identified during the excava-
tion. The radiocarbon and volcanic glass age deter-
minations obtained from fieldwork at Site DG-62
indicate considerable pre-Contact use of the site. As
can be seen in Table 1, there appears to be an earlier
component to the site, dating to between a.n. 1280
and 1460, and a later component, which extends
from the seventeenth century A.D. into perhaps the
early post-Contact era (circa o.p. 1800). The vol-
canic glass age determinations, as seen in Table 2,
corroborate the 14C age determinations, but provide a
somewhat more continuous chronology, ranging

from A.D. 1344 to 1674.

Laboratory Methods

Laboratory sorting and analysis of midden primarily
focused on the feature contents, with the /4 in fau-
nal bone sampled much more extensively than the
1/8 in fractions, although selected 1/ in materials
were examined. The /4 in faunal remains from the
southeast quadrants of grid units BB10, CC9, and
DD8 were also analyzed. It is estimated that approx-
imately 5 to 10 % (by weight) of the total bone mid-
den recovered from the Kawailoa Site has been
examined to date. The results of bone midden analy-
sis were originally recorded as weights in order to
compare findings with the results of shell midden
analysis in which the shell is usually weighed. For
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Table 1 Radiocarbon Age Determinations from Site 50-Oa-D6-62
Kawailoa, O’ahu, Hawaiian Islands

BPBM Provenience 14C Ages in Years Calibrated Range in

HRC NO. B.p. + 1 Sigma? Years A.p.> (2 Sigma)

HRC 392 T.P. 1/Layer 1 <150 B.p. <A.D. 1684

HRC 393 T.P. 2/Layer 1 <370 B.P. <A.D. 1475

HRC 811 BB10/ Fe. 1 <170 B.P. <A.D. 1678
(hearth)

HRC 812 BB10/ Fe. 4 <180 B.p. <A.D. 1675
(postmold)

HRC 813 DD7/ Fe. 3 580 + 80 B.P. A.D. 1280-1460
(oven)

HRC 814 CC9/ Fe. 1 <150 B.P. <A.D. 1684
(firepit)

HRC 815 CC9/ Fe. 2 150 + 80 B.P. A.D. 1600-1955
(hearth)

HRC 816 CC9/ Fe. 4 600 + 80 B.P. A.D. 1280-1450
(postmold)

HRC 817 CC9/ Fe. 5 140 + 90 B.p. A.D. 1640-1955
(ash deposit)

HRC 818 CC9/ Layer Ib 110 + 80 B.p. A.D. 1670-1955

HRC 819 DD8/ Fe. 4 210 + 60 B.p. A.D. 1630-1890
(oven)

HRC 820 DD8/ Layer Ia <190 B.p. <A.D. 1672

a Dates given are uncalibrated, 13C-adjusted 14C ages (i.e., conventional radiocarbon

ages).

b Radiocarbon samples were calibrated with Stuiver and Reimer (1993) CALIB Program

Version 3.0.2.

this report, the bone midden was re-analyzed so as
to obtain the number of identified specimens per
taxon, or NISP figure for each taxon, and a mini-
mum number of individuals (MNI), as calculated
from the NISPs (cf. Grayson 1979). In all, approxi-
mately, 8,100 faunal bones and bone fragments from
both the cultural layers and features were examined
for this report. In order to simplify reporting for this
brief overview, the results of the vertebrate faunal
analyses have been combined so as to present all of
the data for the cultural layers and features together.
The author identified specimens by using compara-
tive collections in the Departments of Vertebrate
Zoology and Anthropology at Bishop Museum. Dr.
Akira Goto identified the shark specimens.

Results of Analyses

Taxonomic Diversity

Table 3 contains a list of the vertebrate faunal taxa
identified from the Kawailoa Site deposits, together
with the common names of the taxa, and Table 4
contains the total NISPs and MNIs for all taxa. In
general, nearly all vertebrate faunal bones could at
least be assigned to zoological class; less than 1% of
the bone fragments were identified as “Medium
Vertebrate,” which could represent bone from a fish,
bird, or mammal. Similarly, less than 1% of the
bone midden was probably derived from cartilagi-
nous fishes (Sharks and Rays). Bony fish remains
formed the single largest component of the Kawailoa
vertebrate faunal midden—83%—while mam-
malian remains composed about 15% of the total.
Finally, nearly 2% of the bone was derived from
avian taxa. Table 5 presents some of these compara-
tive statistics.

The NISPs for each zoological class of faunal remains
can also be used as measures of diversity. While more
than 6,700 fish bones were identified from these
deposits, only about 3% were identified beyond the
level of class—to family, genus, or species. Approxi-
mately 25% of the avifaunal remains were identified
beyond the level of class—to family, genus, or species.
Finally, about 31% of the mammalian bone was iden-
tified to genus or species. The differences in identifi-
cation ratios among the three classes of faunal remains
are due to several factors. First, the low NISP of iden-
tified bony fish remains is most likely a function of
incomplete knowledge of fish osteology; the major-
ity of identified fish bones from the Kawailoa Site are
mouth parts or distinctive postcranial elements like
the dorsal tang of the acanthurid Naso spp. Sec-
ondly, the relatively high percentage of identifiable
mammalian remains can be attributed to the fact
that a number of otherwise unidentifiable mamma-
lian bones were found in features, clearly in asso-
ciation with obvious dog or pig teeth; as such, these
bones probably represent individual carcasses.
Thirdly, the vast majority (over 90%) of the verte-
brate faunal remains are broken and fragmentary, a
state which usually limits the precision of identifica-
tions, allowing only more general labels of “Pisces”
or “Medium Mammal.”



7

collins

Table 2 Volcanic Glass Age Determinations from Site 50-Oa-D6-62

Kawailoa, O’ahu, Hawaiian Islands

HHD NO. Provenience Lithic Date in
Classification Years A.D.

HHD 645 T.P. 1/ Layer I Flake 1451 + 70

HHD 646 T.P. 1/ Layer I Core 1411 + 70

HHD 952B BB10/ Fe. 6 Diagnostic Flake 1344 + 60
(postmold)

HHD 953 CC9/ Fe. 4 Diagnostic Fragment 1534 + 60
(ash fill)

HHD 954 CCY/ Fe. 4 Diagnostic Flake 1534 + 80

HHD 955B CC9/ Layer Ib Diagnostic Flake 1444 + 80

HHD 956 CC28/ Layer Ia Diagnostic Flake 1534 + 100

HHD 957 DD7/ Fe. 2 Non-diagnostic 1504 + 70
(oven) Flake

HHD 958 DD8/ Layer Ib Diagnostic Flake 1544 + 40

HHD 959 DD8/ Fe. 4 Diagnostic Flake 1544 + 40

HHD 960 DD8/ Fe. 3 Non-diagnostic 1674 + 60
(refuse pit) Fragment

HHD 961 DD7/ Fe. 3 Non-diagnostic 1534 + 80
(oven) Fragment

Nonetheless, the numbers of taxa identified are com-
parable with other nearby pre-Contact occupation
sites on O‘ahu—the rockshelters from the Anahulu
River Valley, to the west and south of the Kawailoa
Site (Fig. 1). As seen in Table 6 the number of fish,
avian, mammalian taxa found in the vertebrate fau-
nal midden from the three Anahulu rockshelters are
comparable to the Kawailoa faunal midden (data

taken from Kirch and Collins 1989).

Fish and Mammalian Taxa

The fish taxa identified from the Kawailoa midden
are all inshore reef species that could have been
found in waters adjacent to the site. Although, as
noted above, only 3% of the fish bone could be iden-
tified beyond the level of class, 175 specimens repre-
senting at least 129 individuals in seven families of
bony fishes were recorded (see Table 4). In general,
fish from three families—Labridae, Scaridae, and
Acanthuridae— account for over 90% of the identi-
fied fish. Judging from the NISPs, the most preva-
lent fish found in the midden are the Parrotfishes

(Ubu or Scaridae), particularly Scarus spp., which
account for over a third (38%) of the identified fish
bone.

Margaret Titcomb (1972) notes that the Ubu was a
favorite fish of the Hawaiians, prized for its delicious
liver as much as for its flesh. Two of the most com-
mon Scarus species found in Hawaiian waters (S.
dubuius and S. perspicillatus) range in length from 36
cm to 61 cm, while Calotomus spp. range from 5 cm
to 43 cm in length (Gosline and Brock 1971). Tit-
comb (1972) also describes the wrasses (Hindilea or
Labridae) as a popular fish, eaten raw or broiled.
Thalassoma spp. are usually found in from six to 30
feet of water, and they readily take a hook, making
them easy prey for anglers; 7halassoma range in size
from 13 cm to 61 cm (Gosline and Brock 1971).
The Kawailoa midden contains the bones of least
one other labrid genus— Bodianus spp.—which may
be derived from B. bilunulatus or the ‘A‘awa. The
A'awa is relatively large, reaching lengths of 61 cm
or more, and is caught by hook and line in waters up
to 100 feet deep (Gosline and Brock 1971). Finally,
the surgeonfish or acanthurid genus Naso accounts
for 15%, by NISP, of the identified Kawailoa fish
remains. The Naso spp. bone probably comes from
the fish called Kala which, Titcomb (1972) points
out, was also a popular fish among Hawaiians, in
spite of its strong smell.

Over a fifth (22.5% or 267/1186) of the mammalian
bone found in the Kawailoa midden comes from
Domestic Dog and Pig (see Table 4). Of the mam-
malian bone identified to genus or species (NISP =
368), dog and pig account for nearly 73% of these
remains. In the absence of a final report, the prelim-
inary NISP and MNI figures from Table 4 must
serve as an accounting of the number of pigs and
dogs represented in the analyzed portions of the
Kawailoa midden. It is possible that once the vertical
and horizontal proveniences of the Kawailoa Site are
better understood, the MNIs for these species as seen
in Table 4—17 for the dog and 23 for the pig—may
be somewhat high.

Avifaunal Taxa

The bird bones found in the Kawailoa midden rep-
resent at least seven avian species, three of which are
currently endangered or extirpated, one of which was































