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| NTRODUCTI ON
| sl and ecosystens have several significant
characteristics, such as relative isolation, limtation in
size, limtation in or even absence of certain resources,

l[imtation in organic diversity, etc. (Fosberg 1965).
Therefore, man in the island ecosystem nust cope with
several stresses, anpobng which food is the npbst substanti al
Food resources in the Pacific are usually limted
guantitatively and qualitatively. Quantitatively, the
amount of food is Iimted by land area; in other words,
there is a clear carrying capacity in island ecosystens.
Qualitatively, aninmal protein on islands is limted due to
the general absence of mammals in the Pacific islands. Both
guantitative and qualitative limtations in terrestria
food resources have led to an enphasis on exploitation of
marine resources. Marine resources have been well

preserved by traditional conservation nmechani sns (Johaness
1978; 1981), and narine exploitation has worked to

i ncrease man's adaptability to the Pacific environnent.

ETHNOGRAPHI C AND ARCHAEOLOG CAL STUDY OF
MARI NE EXPLO TATION I N THE PACI FI C

Man is originally a land manmal and therefore he
cannot adapt to a narine/aquatic environment w thout
cultural neans. The sea is a three-dinmensional, conplex
ecosystem and so nman inevitably needs conpl ex technol ogy
for marine exploitation (Hewes 1948; Oswalt 1976). In the
Pacific, technology for marine exploitation was nore
compl ex than technology for horticulture (Alkire 1978: 26).

Anong several ethnographic studies of fishing gear
and strategies in the Pacific, Anell's work (1955) was a
| andmark. Hi s distributional study of ethnographic
specinmens is still useful for a general view of fishing
patterns throughout the Pacific. Nordhoff's (1930)
detail ed description of traditional fishing lore in the
Society Islands is also excellent, and includes ecol ogical
as well as technol ogical factors.
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Beyond these descriptive works, recent studies of
mari ne expl oitation have been focused on the ecol ogica
rel ati onshi p between man and the nmarine environnent.
Johaness's (1981) ecol ogical study of Pal auan marine |ore
has nade cl ear how systematically the traditional narine
lore is related to conpl ex ecol ogical situations. His work
i ndi cates how traditional fishernmen understand the
swi mm ng, feeding, and spawni ng behavior of fish in
relation to tidal and lunar cycles, sea currents, etc. In
addition, his analysis of Tobian fishhooks shows t hat
there are certain relationshi ps between fishhook form and
function. H s analysis has considerable applicability to
ar chaeol ogy.

Fol I owi ng the pioneer work in fishhook typol ogy by
Enory, Bonk, and Sinoto (1959), Sinoto went on to
establ i sh nore conprehensive typol ogi cal and chronol ogi ca
systens of Hawaiian archaeol ogi cal fishhooks (Sinoto 1975,
1967). Head types of fishhooks are a good time-indicator
and throughout the Pacific the basic dichotony of fishhook
form jabbing and rotating, seems to have a functiona
meani ng.

Rei nman (1967, 1970) enphasi zed the functional
flexibility of fishhooks, which are used to exploit both
surface and sub-surface zones. According to him the
i ntroduction of fishhooks into the Pacific contributed to
the stability and adaptation of culture, because fishhooks
enabl ed men to exploit stable sub-surface and/or offshore
zones. The sane kind of functional flexibility and
i mportance of fishhooks seens to be found in other areas
such as Al aska and the Aleutian Islands (Goto 1981).

Rei nman (1970) further indicated the mechanical and
functional difference between jabbing and rotating forns.
Hi s speculation is confirned in Johaness's recent work
(1981:110-23), showing that rotating hooks are adaptive in
the coral reef zone, because they are less liable to hook
on the coral -studded bottom Rotating hooks are nore
difficult to swallow than jabbing hooks, but the former are
less likely to let fish escape once the point penetrates
t he body of the fish.

It seenms, therefore, that fishhook forms are closely
related to fish ecology and the environnmental situation
Fi shhook forns, as Kirch (1980a; 1980b) has argued, seem
to reflect "selection factors" of the environnent. By
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adopting this viewpoint Goto (n.d.) has attenpted to
identify various kinds of selection factors on the process
of change in fishhook assenbl ages of Japanese prehistory.

From the above, we see a systematic relationship
between formand the structure of fishing gear, fish
ecol ogy, and ecol ogical factors. It nay be possible to
reconstruct prehistoric marine exploitation strategies
t hr ough et hnoar chaeol ogi cal inference, by synthesizing
archaeol ogi cal data (fishing gear and m dden), data on fish
ecol ogy, and site location in ternms of the | ocal ecol ogica
situation (Kirch and Dye 1978).

MARI NE EXPLO TATI ON AT KA' U, SOUTH PO NT AREA
| SLAND OF HAWAI |

The sout hernnmobst area of Hawaii |sland, South Point
has attracted special interest in the archaeol ogi cal study
of Hawaiian marine exploitation (Fig. 1). The typol ogy and
chronol ogy of Hawaiian fishhooks were established on the
basis of materials excavated there (Enory, Bonk, and
Sinoto 1959; Sinoto 1967). In addition to these studies
Sinoto and Kelly (1975) reported on nore recent
excavations in this area. The author has had t he
opportunity to anal yze archaeol ogi cal data (fishing gear
and m dden materials) from Sinoto and Kelly's
i nvestigation, and this paper presents the results of ny
anal ysi s.

The archaeol ogi cal sites under consideration were
found in the western portion of the South Point area,
surrounded by lava flows. The coast in this region is
characterized by bare, basalt-pebble beaches. The deep
shel tered wat ers around South Point produce |arge pel agic
fish such as tuna and jackfish (Kirch 1979b). Wt hout
doubt, the prehistoric settlenents at South Point were
oriented toward marine exploitation and especially to
pel agic fishing. O the 26 sites excavated, three rock
shelters (B21-20, B22-64, and B22-248) are inportant
because these are stratified, and contai ned m dden
materials. Sinoto ascertained the tenporal sequence of the
head types of one-piece hooks (HTla/lb --> HT4) and of 2-
pi ece hook points (notch --> knob), which he had
demonstrated in his earlier study (1967). A schematic
di agram of this fishhook sequence, with Cl4 dates, is
shown in Figure 2. As to midden data, | analyzed fish
bones from sites B22-64 and B22-248, and the results of
this analysis are given in Table 1. The m ni num nunber of
individuals (MNI) is estimated for each layer of both
sites. Except for sharks and parrot fish, theresults of
identification are shown by famly, with sone famlies
subdi vi ded i nt o genus and/or species.
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TABLE 1
FISH BONE FROM SITES B22-248 AND B22-64
AT KA'U, SOUTH POINT
B22-248 B22-64

VI III II I Subtotal IV III II I Subtotal

(sharks) 1 1 1 1 4(2.6%) 0 1 1 1 3(8.8%)
Holocentridae 6 11 6 0 23(15.1%) 1 2 2 0 5(14.7%)
(squirrel fish)
Sphyraenidae 5 2 2 1 10(6.6%) 1 2 0 0 3(8.8%)
(barracuda)
Serranidae 1 0 0 0 1(0.7%) 0 0 0 0 0(0.0%)
{grouper)
Pricanthidae 1 0 0 0 1(0.7%) 0 0 0 0 0(0.0%)
(big-eye fish)
Apogonidae 0 1 1 0 2(1.3%) 0 0 0 1 1(2.9%)
(cardinal fish)
Lutjandae 2 2 1 2 7(4.6%) 0 1 0 0 1(2.9%)
(snapper)
Sparidae 0 1 1 0 2(1.3%) 0 0 0 0 0(0.0%)
(porgy fish)
Mullidae 3 1 2 1 7(4.6%) 0 0 0 0 0(0.0%)
(goat fish)
Carangidae 1 2 3 3 9(5.9%) 1 2 0 0 3(8.8%)
(jack fish)
Labridae 4 2 1 1 8(5.3%) 0 3 0 0 3(8.8%)
(wrasse)
Scaridae 12 16 15 5 48(31.6%) 1 5 1 1 8(23.5%)
(parrot fish)
Scarus 6 12 11 2 31 1 2 1 1 5
Calotomus 6 4 4 3 17 0 3 0 0 3
Cirrhitidae 2 1 0 1 4(2.6%) 0 1 0 0 1(2.9%)
(hawk fish)
Scombridae 1 0 0 0 1(0.7%) 0 0 0 0 0(0.0%)
(tuna/mackerel)
Acanthuridae 3 3 1 1 8(5.3%) 0 0 1 1 2(5.9%)
(surgeon fish)
Balistidae 5 1 2 8 16(10.5%) O 0 2 0 2(5.9%)
(trigger fish)
Diodontidae 0 0 0 0 0(0.0%) 0 1 1 0 2(5.9%)
(burr f£ish)
Subtotal 47 44 36 25 152(100%) 4 17 8 4 33(100%)

Number of each column indicates the estimated MNI.
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TABLE 2
GENUS AND/OR SPECIES
(Tentative Identification)

Sphyraenidae
Sphyraena barracuda

Lutjanidae
Aphareus spp.
Lutjanus spp.
Pristipomoides spp.

Carangidae
Caranx spp. (ignobilis?)

Elegatis spp. (bipinnulatus?)
Carangoides spp.
Trachurops spp.

Labridae
Bodianus spp.
Cheilinus spp.
Thalassoma spp.
Coris spp.
Stethojulis spp.

Acanthuridae
Naso spp.

LAPAKAHI

KALAHUIPUA'A

HAWAI'

KA'U

Fig. 1. ISLAND OF HAWAI'I.
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Fig. 2. FlISHHOOK SEQUENCE AND RADI OCARBON DATES FRM SOUTH
PO NT. After Sinoto and Kelly 1975:fig. 14, table 2.
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COVPARI SON OF PREHI STCRI C FI SHI NG STRATEG ES
ON THE | SLAND OF HAWAI |

| shall argue that fishing strategies are based on
fish ecol ogy, and that such strategi es have two basic
aspects, fishing method and fishing habitat. These three
factors are closely related to each other. For exanple, it
is unlikely that spears would be used to catch fish sw mm ng
in deep water, or that pelagic fish such as tuna would be
caught inside of the reef. | analyze the traditiona
Hawai i an fishing strategies as foll ows:

(1) Analysis of fishing nmethod to catch each fish

(2) Analysis of fishing habitat (in relation to
fish ecol ogy).

(3) Analysis of the relationship between fishing
nmet hod and fishing habitat.

Anal ysi s of Fishing Method (Table 3)

Table 3 (after Newman 1970, Table V) indicates what
ki nd of nethods were used to catch the fish relevant to
this study. According to the several fishing methods
(especially line fishing methods vs. netting and spearing
met hods) fishes are classified into five groups by:

(a.) mainly line fishing (nunber of line fishing
nmet hods: nunber of netting nethods = 3:0 or 3:1)---grouper,
jack fish, snapper, and tuna/nackerel;

(b) line fishing plus netting (line:net = 2:1) ---
barracuda, big-eye fish, trigger fish (and probably file
fish), and cardinal fish

(c) line fishing and netting (line:net = 1:1) ---
shark, squirrel fish, parrot fish and goat fish

(d) netting and spearing plus line fishing (net &
spear:line = from2:1 to 5:2)---wasse and surgeon fish;

(e) mainly netting or spearing (net or spear:line =
1:0)---hawk fish, puffer (and probably burr fish).

In this analysis, | have had to ignore the efficiency
of particular fishing nethods, because few data are avail -
able on this point. | have considered sinply what kinds of

line fishing nethods, conmpared with netting and speari ng,
were used to catch particular fish.



Hawai i an Archaeol ogy, Vol. 1(1)

TABLE 3

TRADITIONAL HAWAIIAN FISHING METHODS
(AFTER NEWMAN 1970:TABLE V)

E

Seine/bag net
Basket trap

Surface
Gill net
Bag net

Spear

grouper

jack fish
snapper
tuna/mackerel
barracuda
big-eye fish
trigger fish
(& file fish)
cardinal fish
shark
squirrel fish
parrot fish
goat fish
wrasse
surgeon fish
hawk fish
puffer

(& burr fish)

++ + + + + + |Hook/line
+ + + + + + |Subsurface troll
+ + +|Long handline
+ + + +

+

+++++++
+ + + +
+ 4+t

+ + + + +
+
+

1. I excluded an introduced method, cast net.



Hawai i an Archaeol ogy, Vol. 1(1) 52

Anal ysi s of Fishing Habitat

Table 4 is basd on data from Gosline (1965), Cosline
and Brock (1960), Hiatt and Strasburg (1960), and Ti nker
(1978). According to feeding pattern, these fishes popul ar
in tropical waters are classified into: al gae feeder
(surgeon fish), coral polyp feeder (parrot fish),
facultative omivores (w asse, trigger fish, file fish,
and puffer), and typical carnivores (burr fish, cardina
fish, big-eye fish, hawk fish, snapper, porgy fish, goat
fish, grouper, squirrel fish, jack fish, barracuda
tuna/ mackerel and shark). Though sone fish nove between
i nshore and offshore zones, the fishing habitat for each
taxon is estimated as follows, by consulting the data of
usual habitat of each fish (right half of Table 4) and
feedi ng pattern:

A. Reef zone---surgeon fish, wasse, parrot fish,
puffer, burr fish, big-eye fish, cardinal fish, goat fish
and grouper.

B. Inshore zone---trigger fish, file fish, hawk
fish, snapper, porgy fish, and squirrel fish

C. Pel agic zone---jack fish, barracuda,

t una/ mackerel and shark.

Zone A (reef zone) and Zone B (inshore zone) are

overl appi ng, to some extent, and are considered as shall ow
zones, conpared with Zone C

Anal ysi s of Rel ationships Between Fishing Method and
Fi shi ng Habi t at

Table 5 is cited fromKirch (1979a, Table 1).
Together with the analysis of fishing habitat by Rei nman
(1967) and Kirch (1979b), we can conclude that |ine
fishing is the only nmethod used to exploit the pelagic and
benthic zones. On the other hand, netting sens to be nore
productive in inshore and/or reef zone(s).

In order to assess the characteristics of fishing
strategy at South Point, | have conpared the data of Table
2 with quantitative data fromtwo other areas of Hawai'i
I sl and, Kal ahui pua'a (Kirch 1979a) and Lapakahi ( Newran
1970). (The locations of these two areas are indicated in
Fig. 1). Table 6 summarizes the conpari son of mi dden data
inrelation to fishing method and fishing habitat. Then
the differences in fishing strategi es between these three
areas are analyzed, according to two criteria: the
relative inportance of fishing nethods and the relative
i nportance of fishing habitats.

Firstly, as | have already shown, fish are classi-
fied into five groups, according to fishing nethods. The
percent ages of these five groups of fish in each area are
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TABLE 4

ECOLOGY OF FISHES POPULAR IN TROPICAL WATER

- b

Coral polyp
Carnivore

Omnivore
Pelagic

surgeon fish
wrasse
parrot fish (+)
trigger fish +
file fish

puffer (+)
burr fish
cardinal fish
big-eye fish

hawk fish

snapper

porgy fish

goat fish

grouper

squirrel fish
jack fish
barracuda
tuna/mackerel
shark

+ +| Surge

o

+ + + 4+ +
+ + + +
+*
+ + +| Flat reef
+ + 4+ 4+ + + 4+ 4+ Sub—surge
oo

+ + 4+ + +
+ + +
++ + +

lw]

(+)

ok ko T K T T U RIS
+

+ 4+ + +

1. "D" indicates fishes which usually live in
shallow water but are also found in deep
water between 30 and 200 m.

2. puffer = Tetradontidae
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TABLE 5

FISHING METHOD AND FISHING HABITAT
After Kirch 1979:table 1.

Biotope
I II 111 v
Exploitation Technique | Pelagic Benthic Littoral Fishponds
Gathering X X
Fish traps | X X
Netting
Hand nets X X X
Seine nets X X
Spearing X X
Octopus lure method X
Angling
Small hooks X 7
Shark hooks X
Trolling X 7
AREA SP% LFI
L L
Ka'u a b [+ d |e| 56.3
Kalahuipua'a 52.0
[
Lapakahi i 50.6

Fig. 3. COMPARISON OF FISHING STRATEGY: FISHING METHOD.

50%
AREA L L "
Ka'u C B A
/
Kalahuipua'a
T
Lapakahi

Fig. 4. COMPARISON OF FISHING STRATEGY: FISHING HABITAT.



shark
squirrel fish
barracuda
grouper
big-eye fish
cardinal fish
snapper

porgy fish
goat fish
jack fish
wrasse

parrot fish
hawk fish
tuna/mackerel
surgeon fish
trigger fish
file fish
puffer

burr fish

Hawai i an Ar chaeol ogy,

Vol . 1(1)

TABLE 6

COMPARISON OF MIDDEN DATA IN RELATION TO

FISHING METHOD AND FISHING HABITAT

Ka'u

3.8%
15.1%
7.0%
0.5%
0.5%
1.6%
4.3%
1.1%
3.8%
6.5%
5.9%
30.3%
2.7%
0.5%
5.4%
9.7%
0.0%
0.0%
1.1%

Fishing Method
a: mainly line fishing
b: line plus net (line > net)

c: line and net (line =
d: net and spear plus line (net/spear > line)

Kalahuipua'a

1.7%
0.0%
0.0%
0.0%
0.0%
0.0%
5.0%
0.0%
1.7%
0.0%
26.4%
37.7%
0.0%
0.0%
0.0%
26.4%
0.0%
0.0%
1.1%

net)

e: mainly net or spear

Fishing Habitat
A: reef and inshore zones

B: inshore zone
C: pelagic zone

1. Ka'u (B22-248 & B-64); Total of MNI

Lapakahi

1.0%
21.0%
0.1%
0.0%
0.0%
0.0%
0.0%
1.0%
0.0%
0.0%
7.3%
12.4%
0.0%
0.0%
1.0%
5.0%
35.0%
3.0%
11.0%

185

Fishing
Method

—
—

PTOoOCTQaprpPOoQLORPDODOTDON

—

(e)

55

2. FKalahuipua'a (E1-324, -342, -343, -355, -368, -328, -350E,

and E2-51); Total of MNI =

1970:Fig. 13)
4. I assumed that fishing method of porgy fish was similar to that

of smapper, because of similarities in ecology of both fishes

(Hiatt and Strasburg 1960:86)

5. & 6.

Fishing
Habitat

WO

PrRrOODrPO0PPOPO@ERE MO

183 (Kirch 1979a:Table 25 - Table 30)
3. Lapakahi (Koaie Hamlet); Total of MNI is unknown (Newman

In the same way I assumed that fishing method of file fish

was similar to that of trigger fish, and that fishing method of
burr fish was similar to that of puffer.
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shown in Figure 3. | have used coefficients for LFI (line
fishing index). The group coefficients for fishes are (a)
1.00; (b) 0.75; (c) 0.50; (d) 0.25; and (e) 0.00. LFI is
calculated as follows (the data for South Point are
presented here to illustrate the nethod of cal cul ation):
LFI =1.00 X 12.9(% + 0.75 X 18.8(% + 0.50 X 53.0(8) +
0.25 X 11.3(8) + 0.00 X 3.8(8) = 56.3. If the percentage
of fish caught mainly by Iine fishing or by Iine fishing

nmet hods plus netting is relatively larger, this LFl tends
to be larger. Thus, this index indicates the relative

i mportance of line fishing methods anong fishing
strategies. The results of the calculation for three areas
are shown in the right-hand colum of Figure 3. Efficiency
of each fishing method is ignored here, but this analysis
may be relevant to relative inportance between |ine
fishing, netting, and spearing. It seens that the relative
i mportance of line fishing nmethods in the three areas is
ordered as : South Point > Kal ahui pua'a > Lapakahi. The

i nportance of netting and spearing i s understood in the
opposite order.

Secondly, according to Figure 4, the fishing habitat
is classified into three categories. The data in Table 6
are rearranged, according to three mgjor fishing habitats,
and the result is shown in Figure 4. This figure indicates
that at South Point, fishing in the pelagic zone had a
substantial inportance in marine exploitation, but at
Kal ahui pua' a and Lapakahi, marine exploitation was focused
on shallow zones (reef and inshore zones). Kal ahui pua'a
especially was characterized by reef fishing.

These two anal yses (of fishing nmethods and fishing
habitats) and Table 5 indicate the follow ng rel ati on-
ships. The inportance of line fishing strategies at South
Poi nt rmust have been correlated with the inportance of
pelagic fishing in this area, because fishhooks were the
only gear type used to exploit pelagic and/ or deeper zones.
Conversely, the inportance of netting and spearing in the
other two areas was related to an inshore-oriented
strategy. My anal ytical procedure so far is sunmarized as
fol | ows.
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Fishing Method Fishing Habitat

(Table 3) (Table 4)

Comparative Data

of Midden

(Table 6)
Comparison of Comparison of
Fishing Method Fishing Habitat
(Fig. 3) (Fig. 4)

|

Correlation

between

Fishing Method

and Fishing Habitat
(Table 5)

Addi tional data are al so avail able for conparison between
Sout h Poi nt and Kal ahui pua' a: (1) fishhook size; (2)
fishhook form and (3) size of fish bone. The sizes of one-
pi ece hooks fromboth areas are shown in Figure 5. The

hi st ogram and nean si zes of neasurenents (shank | ength,
breadth and point |ength) of fishhooks indicate that one-

pi ece hooks from South Point are slightly larger than those
from Kal ahui pua'a (Kirch 1979a: 192-3), which probably
reflects the variation in fishing strategies. At South
Point, fishernen often ventured into pelagic waters to
catch larger fish such as jacks, tuna, and barracuda, by
surface and md-layer trolling and long line. Fishermen at
Kal ahui pua' a usually did line-fishing inside of the reef to
catch snaller fish.

Changes in fishhook formdiffer between these two
areas (see Table 7). In both areas, two types of hooks,
jabbing and rotating, were used. But at Kal ahui pua' a,
rotating hooks seemto have been preferred in later tines,
because nost of the later hooks with HT4 were rotating
types. The opposite phenonenon is observed in fishhook
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KA'U KALAHUIPUA'A

SHANK LENGTH
0 50% 0 5:0%
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3.0
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35
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35
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|
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Fig. 5. COMPARISON OF FISHHOOKS: KA'U AND KALAHUIPUA'A.
After Kirch 1979a:fig. 74.
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TABLE 7

CORRELATION BETWEEN HEAD TYPES AND FISHHOOK FORM:
KA'U AND KALAHUIPUA'A

Ka'u Kalahuipua'a

HTla/lb HT4 HTla/lb HT4
Jabbing 15(38%) 11(52%) 7(70%) 1(20%)
Rotating 24(62%) 10(48%) 3(30%) 4(80%)
Total 39 21 10 5

Kalahuipua'a (after Kirch 1979a: Table 37 & Table 64)

3.0cm
lower pharyngeal
2.0 .
.
* .
B x ® .
o .
L]
1.0
*e *
1.0 A 2.0 3.0cm
o Ka'u material # Kalahuipua'a material

Fig. 6. SIZE RANGE OF LOWER PHARYNGEAL GRINDING
PLATE OF PARROTFISH: KA'U AND KALAHUIPUA'A.
After Kirch 1979%a:fig. 64.
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assenbl ages at South Point. Jabbing hooks increased or were
still preferred to rotating ones in later tines. The

i ncrease of rotating hooks at Kal ahui pua'a seens to have
been correlated with the devel opnent of coral reef (Moberly
and Chanberline 1964), because rotating hooks are | ess
liable to hook on a coral bottom (Johaness 1981: 116).

Size of fish also differs between the two areas. In
order to estimate body | ength or wei ght, we need species
data. Measurenents of the size of |ower pharyngeal plates
of parrot fish are shown in Figure 6, with Kal ahui pua'a
data fromKirch (1979a: Fig. 64). This indicates clearly
that parrot fish caught at South Point were |arger than
t hose at Kal ahui pua'a. | argue that an offshore-oriented
strategy at South Point is ascertained in this aspect as
wel | .

In this paper, | have not discussed other factors
related to fishing strategy, such as seasonality, division
of | abor, efficiency of each fishing method, settlenent
| ocation, etc. But two kinds of anal yses of fishing
strategy, fishing nethod and fishing habitat, anobng three
areas on the Island of Hawai i, and additional analyses of
fi shhook assenbl ages (size and form of one-piece hooks) and
guantitative conparison of fish bone between South Poi nt
and Kal ahui pua' a, indicate that conparison of fishing
strategi es should be done "multi-dinensionally". No single
criterion is sufficient to grasp the full wvariation of
adaptive strategy.

CONCLUSI ON

Thi s paper has indicated the diversity of adaptive
strategies within an island ecosystem Prehistoric
Hawai i ans chose certain fishing strategies fromthe
cultural pool formed in central tropical Polynesia (Sinoto
1970), according to each local situation within an island.
Marine exploitation on Hawai'i |sland shows an aspect of
diversity of adaptive patterns in Hawaiian prehistory.
According to Binford:

Adaptation is always a local solution to
basically | ocal conditions. Because of this we
can anticipate considerable variability anmong
systens in the character of the adaptation
achieved (1977:495). Adaptation is not
necessarily determ ned by nmeans, but instead
derived fromthe pattern
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of use to which neans are put in seeking
security. We may anticipate, therefore,

i nterregional differences in many aspects of

t he archaeol ogi cal record that refer directly
to the character of the adaptations achieved,
even though the culture or the neans known to
the people may be simlar or identical. (lIbid.)

Changes in fishhook assenbl ages exenplify selective
retention of cultural traits in the adaptive process (Kirch
1980a). The basic logic of this paper has been ecol ogical,
but in a future studs | plan to include synbolic factors,
such as food taboo (Kirch and Yen 1982) and the synbolic
val ue of fishing activity (e.g. Goto 1983).
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