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Objects, sinkers, nets,
behaviour and subsistence:

the use of culturally specific and relational analogies in

archaeological reasoning

Youn-sik CHOO

1 am the very model of a modern Archaeologist:
a geoethnoarchaeoeconomobiologist.
I've seventeen research degrees, from fifteen different colleges...

Patty Jo Watson, 1986

Introduction

Many of the generalisations about archaeological cultures are drawn by analogy with
living ethnographic or folk cultures. Whether the very early uses of analogical
inference in archaeology are traced back to the ancient Athenian times (Charlton
1981: 133) or to the 16th century in England (Orme 1981: 3), they show that the use
of analogy has a long history. Such analogical inference has been accomplished
through different types of analogy used in different geographical regions according
to the nature of the archaeological record archaeologists deal with.

Broadly speaking, in the Old World, paralleling the expanding ethnographic
knowledge of the New World, general comparative analogy had been widely applied
to prehistoric culture of the Gld World “for the understanding of artefacts and for
the comprehension of development in human culture” (Orme 1981: 13), and it
became conceptually linked with the 19th century unilineal evolutionary schemes. A
typical example of general comparative analogy conceived in the tradition of
unilineal evolutionism was Sollas’s Ancienf Hunters (Sollas 1924). However, these
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formal relations of comparison through analogy and “enthusiasm about analogy”

(Wylie 1985: 65) gradually decreased in response to the criticisms by diffusionists
and functionalists of unilineal evolutionism during the first two decades of the 20th
century. After that, there were few significant developments until the middle of this
century in the Old World (Orme 1981: 15). In contrast, since the late 18th century
(Hodder 1982: 35), specific historical analogies have been well developed in the
New World, especially in the southwestern United States where comparisons of
excavated material with contemporary Indian material culture in the same areas were
carried out. The tradition of a specific historical problem orientation in American
archaeology began with this kind of analogy, and it was elaborated through Boasian
historical particularism, creating the direct historical approach (Steward 1942).

Analogues in archaeological reasoning had been used for a long time, as
mentioned above, but it was only in the 1950s that critical evaluations of the
sources, content, and types of analogy was carried out in the Old and the New
World, Both people who were trying to exploit one of the methodological options
for upgrading analogy, accepting that research is unavoidably limited or unavoidably
speculative (Clark 1951: 1953, 1954; Ascher 1961; Anderson 1969), and people who
avoided interpretive extensions beyond the archaeological record (Hawkes 1954:
Thompson 1956) attempted to come to grips with “a fundamental dilemma that
archaeologists confront whenever they seriously undertake to use their data as
evidence of the cultural past, namely, that any such broadening of the horizons of
inquiry seems to be accomplished only at the cost of compromising actual or
potential methodological rigour” (Wylie 1985: 81). ,

In the 1960s and 1970s, the New Archaeologist, who was against traditional forms
of research, insisied that the use of analogical inference in archacological research
should be strictly limited, and analogy should serve only as a means of generating
hypotheses whose credibility must be established on independent, non-analogical
grounds (Binford 1967, 1968, 1972). After that, the importance of analogy was not
in the forefront of theoretical discussions until logical positivism had lost some of its
sway (Kelley & Hanen 1988: 368-9),

In recent years, epistemological viewpoints about analogy have been suggested by
several archaeologists and archaeologically trained philosophers (Charlton 1981;
Gould 1980; Gould & Watson 1982; Hodder 1982; Kelley & Hanen 1988: 256-74;
Murray & Walker 1988; Ravn 1993; Salmon 1982: 57-83; Small 1987; Wylie 1980,
1982, 1985, 1988, 1989). Through these arguments, methodological approaches for
strengthening and evaluating analogical inferences have been advocated.
Consequently, much more has been said about the usefulness of analogical inference
in archaeology and analogy as an integral part of scientific explanation (Kelley &
Hanen 1988: 261). Furthermore, it has been argued that causal, functional, and
structural analogies (according to Wylie’s term, relevance-based analogies or
relational analogies: Wylie 1985, 1988) are more likely to be theoretically relevant
than mere similarities, Even though most archaeologists agree that a proper use of
analogical arguments in archaeology is a field awaiting systematic development (e.g.
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Murray and Walker 1988: 251; Trigger 1989: 391), the actual practice in
archaeological fields has made little progress.

This paper attempts to examine the potential of the use of reliab!t_a-. analpgi_cai
arguments through an archaeological case study. For clarity of exposition, ‘flrst of
all, types of analogy will be classified into two groups b-ased on two different
aspects: a substantive aspect and a logical aspect. On the basis of this argument, th'e
strongest form of analogical arguments will be sugge:v,tcd. In tht? _secqnd part of this
paper, culturally specific and relational analogies will be applied to a case study.
Through these analogical arguments, the explanation_of 198 perforated clay
cylindrical objects from Tomb 20 of the Jopo-ri B sitel in Korea, tht? type of net
associated with these kinds of archaeological objects, the fishing behaviour invelved
in the use of specific nets, and daily subsistence of Jopo-ri people in tl?e 4th century
AD will be attempted using several different sorts of data: geographic data; floral
data; faunal data such as fish ecology; data of fishery science such as fishing gear
technology and [ishing methedology; folklore data inciuding the folk—c‘:u_lture study
at Woljam-ri; historical texts; and archaeological data. This paper will show that
even when the archacological evidence is incomplete, the use of many classes of
data, in ensuring culturally specific historical context and in establishing causal_
relations, provides a stronger basis for inference than the use of only a few classes of
data in format similarities.

Analogy in logical usage and types of analogy

Analogy is a form of inductive inference by which the identity of unknown items
{subject) may be inferred from those that are known (source}. An argyme:-nt by
analogy is founded on the premise that if two classes of phenomena are alike in one
respect, they may be alike in other respects as well (Copi & Cohen 1990: 357-76).
In this case, one of the classes of phenomena to be compared must be a confirmed
phenomenon since an analogy is to be inferred within the interrelationship between
known and unknown items or relations. Therefore, when infetring an archaeological
phenomenon through analogy, we must have a correct knowledge of known items or
relations.

Generally speaking, the known items used in archaeological inference come from
five kinds of sources: 1) historical accounts that describe societies- in the past; 2)
ethnographic or folk-culture studies that describe present-day societies; 3)
experimental studies that attempt to duplicate conditions that existed in the past
(Sharer & Ashmore 1979: 465-73) and that attempt to understand the natural
processes involved in the formation of the archaeclogical record (Bower 1986: 394;
Gifford 1981: 366); 4) palacontological knowledge that provides general analogies
for materialist inquiry into remains from the past; and 5) biological knowledge that

1 Place names, personal names and Korean terms are spelled in accordance with the pmscriptif)ns_of
the Ministry of Education, Korea (Ministry of Education 1984). For Chinese the pinyin romanization
is employed and for Japanese the Hepburn system,
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provides analogies of the interconnectedness of different classes of natural
phenomena, ecological analogies that humans form part of the natural worid, and an
awareness that the evolution of specific organisms may offer an analogy for
developmental adapiations by past communities (Murray & Walker 1988: 253-254).
However, although we have all these substantial sources, they are not sufficient to
draw a reliable analogy. That is to say, even where analogies are based primarily on
a comparison for total similarities through all these sources, there are a number of
logical criteria that can be used to determine their relative strength. Therefore,
archaeologists have developed several types of analogy in order to draw an accurate
explanation or interpretation about past human behaviour and culture.

Such types of analogy can be basically divided into two groups according to
different aspects. One aspect (1), a substantive aspect, is whether historical or
- ethnological continuity is assumed. According to this aspect, analogy can be divided
into two types: 1-i) general comparative analogy, and 1-ii) specific historical
analogy. Although slightly different types of analogy have been named new analogy
(Ascher 1961: 319) and general ethnographic analogy (Rouse 1972: 147), the earlier
terms continue to be used by archaeologists under the influence of Willey’s grouping
(Willey 1953: 229).

General comparative analogy (l-i) “can be applied in areas where the
ethnographic or historic people no longer lead traditional lives and where
ethnographic literature is incomplete” {Gould 1974: 38). In this analogy,
explanations of the past “are projected through broadly comparative and essentially

universalistic observations and generalisations about human cultural behaviour rather

than being derived from the narrow confines of a specific historical context” (Willey
& Sabloff 1980: 205-6). Therefore, this type of analogy was widely used by
unilinear cultural evolutionists. However, although the resulting explanations might
be said to be based on methodological rigour, they often prove to be displaced
resemblances. The limitations of this type of analogy have been pointed out by many
archaeologists; nevertheless it has been argued that in order to cover a vast temporal
and spatial tract, consisting of over 95% of human history and a large proportion of
the globe, a slightly different sort of general comparative analogy has to be used
with great care (according to Ascher’s term, new analogy; Ascher 1961: 319-20).
The second type is specific historical analogy (1-ii). This is made when living,
ethnographic societies can be shown to be historically continuous with the
archaeological culture of the same areas (Gould 1974: 39). Therefore, the
archaeologist can be fully aware of such variabies as cultural continuity,
comparability in environment and similarity of cultural form in this analogy rather
than in general comparative analogy (Sharer & Ashmore 1979: 460-5),
Consequently, specific historical analogy guarantees a higher degree of probability
than general comparative analogy, and can provide a clue to a series of specific
problems involving archaeology. This is more commonly called ethnographic
analogy and is found in folk-culture studies in the Old World (Clark 1951), in the
direct historical approach in the New World (Steward 1942) and in ethno-
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archaeological researches nowadays (Gould 1978; Kramer 1979; Gouid and Schiffer
1981; Gould 1990). _

The second aspect of analogy (2), a logical aspect, is whether analogy is based
upon the formal similarities between source and subject or the functional and
structural interrelations between source and subject. This logical aspect was first
introduced into archaecology by Wylie in her brief conference paper (Wylie 1980)
and was later adopted by Hodder (1982). More detailed arguments were exprese.ed
through a series of articles (Wylie 1985, 1988, 1989).

She divided anaiogy into two types: 2-i) formal analogy, and 2-ii) relational
analogy. According to her, formal analogy (2-i) is “when analogs are compared for
the simple presence or absence of the properties considered independently of one
another” (Wylie 1985: 95). Therefore, formal analogy “may be entirely accidental
and may not be indicative of further similarities” (ibid.: 94).

In contrast, relational analogy (2-ii) is “when analogs are compared for the
relations that hold among the properties they share” (ibid.: 95). That is, “analogies
that incorporate considerations of relevance are typically relational analogies™ (ibid.:
95). Therefore, this analogy may be nonaccidental and may be indicative of further
similarities because “relational comparisons involve demonsirations that there are
similarities between source and subject with respect to the causal mechanisms,
processes, or factors that determine the presence and inmterrelationships of their
manifest properties” (ibid.: 95).

In logic there are various ways in which the different types of analogical inference
can be systematically strengthened and evaluated (see Achinstein 1964; Cohen 1989;
Copi & Cohen 1990; Helman 1988; Hesse 1959, 1966; Russell 1989; Shaw &
Ashley 1983; Uemov 1970). Among them the following are general criteria that are
mentioned in connection with the appraisal of analogical arguments: “(1) the greater
(fewer) the number of analogous features mentioned in the premises, the stronger -
(weaker) the argument; (2) the more dissimilar the entities mentioned in the
premises, the stronger the argument;...[3] causally relevant factors [or causal
relations] are extremely important in strengthening analogies” (Salmon 1982: 62-3),
From this, it can be said that formal analogy is based on just the first two logical
criteria, and relational analogy heavily on the third in addition to the first two.

Analogical inferences in archaeology have been accomplished through different
types of analogy, used in different geographical regions and with different kinds of
sources, according to the nature of the archacological record archaeologists deal with
and according to different perspectives on or thoughts about the whole
archaeological subject matter. In practice, analogies of substantive and logical
aspects are not isolated but reinforcing. That is to say, such analogies can be
connected to each other according to which region or period is being considered. In
theory, the combination of specific historical analogy and relational analogy will be
ideal and offer a high degree of probability in explanation (Table 1).
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Table 1 The various combinations of analogies in terms of relative strength. ]
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digging a narrow bed of soil with an angled two-pronged implement ( ttabi), while the number ol sinkers
another breaks up the clods with a hoe. This kind of agricultural implement is still b and cach sinker's
used by Korean peasants (Han 1971: Bray 1984: 216-8). Another instance with X welght
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the temporal gap between Jopo-1i’s case of the 4th century AD and Woljam-ri’s case . research ..cont’d
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old maps and follflore data inchudin tfoﬂiaé tﬁm’ ht:féorlcal geographic data such as ‘ Figure 1 A flow model of the use of culturally specific and relational analogies.

P _ g utture study. ! SHA-= specific Historical Analogy, RA = Relational Analogy
: (detailed arguments appear below in relation to individuat artefact
¥ categories; cf. Figure 25)
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Although we can ensure the maximum cultural continuity between Woljam-ri and
Jopo-ri, if the analogies are based only on formal similarities between source and
subject, the analogical arguments will be formal analogies. That is to say, “point for
point assessment of similarities or differences in the properties of source and
subject” (Wylie 1985: 94) can hardly justify a conclusion which can elucidate
further similarities,
In contrast, having relevant knowledge about underlying causal connections “that
structure source and subject” (ibid.: 94), we can draw relational analogies. In this
j case, the meaning of relevance is extremely important. This “is to be explained in
terms of causality” (Copi & Cohen 1990: 366). That is to say, “one attribute or
i circumstance is relevant to another, for purposes of analogical argument if the first
affects the second, that is, if it has a causal or determining effect on that other”
(ibid.: 366). In other words, relational analogies “are those that deal with causally
related attributes or circumstances” (ibid.: 366). Therefore, we can elucidate further
similarities on the bagis of relational analogies.
| In order to understand unknown archaeological objects (198 perforated clay
cylindrical objects), the cultural material form (bottom set gill nets), the fishing
J behaviour behind the use of bottom set gill nets, and daily subsistence of Jopo-ri
people in the 4th century AD, I will draw relational analogies (Figure 1, vertical
' arrows) to be supported by specific historical analogies (Figure 1, horizontal arrows)
using several kinds of knowledge about fishing gear technology, fishing
methodology, fish ecology, ichthyology, palacoethnobotany, geomorphology,
historical geography, geography, archaeology, history, folklore and philosophy.
Using such types of knowledge, I will stress the functional and causal mechanisms
that determine interrelationships of the manifest properties between source and

subject.

The Jopo-ri site and the folk-cuiture study at Woljam-ri

The archacological research

¥ Excavations in the middle reaches of the Hwang River basin were intensively

; conducted from 1986 to 1988 as a rescue project associated with the construction of

} Hapch’én dam (Figure 2). During this period, 1 Mesolithic open site, 3 Neolithic
pit-dwelling sites, 5 Bronze Age pit-dwelling sites, 6 Bronze Age dolmen sites, 3

! Kaya Period pit-dwelling sites and 11 Kaya-period tomb sites were excavated
(Figure 3). Among them, the Kaya-period sites are mainly close to one another at

i the Jopo area and Ponggye area during the period from the 2nd to the 7th century

; AD.

In the Jopo area (Figure 4), it was known that past Jopo-ri people used different
. hills in different periods for their cemeteries, with a careful succession from A hill
. to E hill through time(Jeong et al. 1987: 289; Park and Choo 1988: v; Yun 1987:
3 141). Moreover, it was observed that cemeteries which belong to the period from the

middle 5th to the early 6th century AD were not constructed in the Jopo area (Lee
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1987: 137; Yun 1987: 141). Instead, the cemeteries were made in the Ponggye area
on a large scale.

Topographic map of the Nakdong River basin.

Figure 2
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: The Jopo-ri B was excavated in 1987 for 54 days (4th May - 26th July) under my
i supervision (Park & Choo 1988). The excavation was conducted using a grid system

_ ;f over the whole Jopo-ri B hill (Figure 5). The features excavated at this site were 1

.ﬁﬂ/‘}‘(}ﬁ '\ \ Songnim-ri :ZNG N =5 } ‘*/2 ¢ jar coffin tomb and 23 wooden coffin tombs. The artefacts excavated from those
o —';}l \% Y Changbangye £kt J 87 T s ; wooden coffin tombs included: various types of pottery, iron implements such as
! JJ S\I 1). \"% \ LIS QF{, L7 Kyesan-ri ! weapons and tools, jade objects, spindle whorls and net sinkers, etc. Through
’f)% BRU\VY {) ﬁﬁ\gf;@;&; RN W (e ; examining the features and the excavated artefacts, it was known that people who
K \ ‘é‘, . ?\Li.(f | 2 15 { Changjon i L lived at Jopo utilized the Jopo-ri B hill as their public cemetery for about 100 years

3 @ ~maarre) e s -W?’ ' from the late 3rd or the early 4th century AD to the late 4th or the early 5th century

s i AD (Park & Choo 1988: 174-217).

i Most notable among the excavated artefacts were 198 net sinkers recovered en
masse from Tomb 20, located on the top of Jopo-ti B hill (Figure 5). Most features
of the tomb were destroyed due to natural and cultural factors, and artefacts on the
tomb’s floor were found at a depth of only about 27cm from the present ground
surface. The floor area measured 3.83m long x 1.09m wide. The net sinkers were
Y found to the north part of the centre (Figures 6, 7). If the rest of the floor level had
' not been disturbed in the process of making modem holes, more net sinkers would
¥ have survived (Park & Choo 1988: 95-108).

The folk-culture study

When I recovered such a large number of net sinkers, I primarily concentrated my
efforts on understanding the type of net on which more than 198 net sinkers could
be threaded. I did so by inquiring of the people who presently live at Jopo-ri what

SR

i ! kind of net they had used in order to catch freshwater fish in the Hwang River. A
: [ . local villager stated, “we used gill nets and cast nets until the 1970s, but after that—
i ! because we have used electrical stupefying gear, which is prohibited by law, instead

of using those kind of nets—no actual fishing gear such as gill nets and cast nets
remains.” I had to find another place where a net, on which net sinkers similar to
Jopo-ti's were threaded, had been used in a similar environment. Although I tried to
find a specific area to observe among the areas which are situated along the Hwang
River and the Nakdong River, I could not.

]
; The first season of folk-culture field work at Woljam-ri was conducted on 16th
} March 1988 when I visited the Taho-ri site (cf. Yi et al. 1989), which is a
remarkable burial site in Korean archaeology (cf, Figure 2). At that time, I
; accidentally found bottom set gill nets at the Park house where the excavation team
‘ stayed. Net sinkers threaded on Woljam-ri’s bottom set gill nets were very much the
? jﬁ ? same as Jopo-ri's net sinkers (Figure 8), and they stiil use this kind of net to catch

freshwater fish in the Ch’unsan reservoir (commonly catled the Chunam reservoir).

The second season of field work at Woljam-ri was carried out on the 8th of
January 1991 in order to get more information and check the data i had already
collected. This field work was conducted by participant observation and informal
interviews with Mr. Hye-sik Park, my informant. The Parks live near a subsidiary
i ) stream flowing into the Nakdong River. Mr. PARK Hye-sik, 46 years old, first
; Figure 4  Locations of Jopo-ti A, B, C, D, and E sites, \ moved to the area at the age of 20 in 1965, He lives with his wife and two children,
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Figure 6 Plan and section of Tomb 20 and its pottery contents.
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Figure 7 Excavated scene of Tomb 20 (above) and detailed scene of excavated " Figure 8 Woljam-ri’s boitom set gill net (above) and cylindrical net sinkers
ylindsical net sinkers (below). threaded on bottom set gill nets (below).
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running a raw fish restaurant (Haehunjang Hoetgib Shikdang) at 270 Woljam-
ri, Tong-myén, Ch’angwon-gun, Kydngsangnam-do. When I conducted my first
field season in 1988, he was catching freshwater fish with bottom set gill nets for his
customers; but after enfarging his restaurant and extending his business, he stopped
catching fish and has purchased freshwater fish/marine fish from his neighbours and
the fish market in Masan (cf. Figure 2) since 1989, Although the situation had
changed when I conducted the second field season in 1991, he was a good informant
because he had not only been a fisherman before but had been able to listen to all
kinds of village news through his restaurant.

During the first season of this field work, I mainly concentrated on observing and
participating in the fish catching method, the kinds of fish caught, and the drying
and keeping method of nets, At that time, I bought one piece of bottom set gill net
" and measured items of the net. After that, in the course of my research on fishing
gear technology/fishing methodology/fish ecology by consulting with specialists in
these subjects, I felt that the first field season’s work was inadequate, especially
because the fishing method I had observed was not a traditional but a reformed one
designed for use in a reservoir. Therefore, during the second season, I relied on
informal interviews with my informant and selicited information directly from him,
prompting him tp speak by posing specific questions about traditional fishing
methods/kinds of fishing gear/the materials of the items, manufacturing process of
fired clay net sinkers, the transformation of the topographic situation of the area,
and fish ecology of the area.

Fishing gear in Korea

In Korea, the natural setting suggests intensive utilization of aquatic resources
(Figures 2, 9). Historically the sea, surrounding the Korean peninsula on three sides,
and a large number of rivers and streams have provided valuable resources for and
played important roles in developing the fish communities and industry (Park 1981).
For this reason, traditionally, most of the animal protein consumption of the Korean
people has been provided by sea food and freshwater fish (Kang 1990; Park 1974).
Therefore, Korean archaeologists have paid particular attention to understanding to
what extent past people based their subsistence economy on aquatic resources, and
especially to understanding the interaction between fish and human beings in
prehistory.

However, in Korean archaeology, although some ichthyologists have contributed a
number of works concerned with the identification of fish species from shell
middens based on osteological remains, they have only answered the questions posed
to them by archaeologists. As a result, many Korean archaeologists are still not
aware of the wide range of data that ichthyologists or palaeontologists can provide
from their own disciplines: the environment of deposition of the matrix sediments;
the season of occupation of sites; and the range of aquatic environments exploited by
past people (Shackley 1981: i81). Consequently, they have focussed heavily on just
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the archaeological remains related to fishing behaviour because of the lack of an
adequate methodological framework in economic approaches. i

From the Neolithic there dre archaeological remains related to fishing behaviour,
recovered from various archaeological contexts such as shell middens, pit-dwellings,
dolmens and several types of tombs in historical times. These are divided into three
groups according to different fishing methods (Park 1987: 16-82). It can be said that
spears, harpoons and arrowheads made of stone, bone and iron are related to the
grappling method, which extends the range of the human arm with long-handled ‘
implements which can be pushed, thrown or shot. The second group involved the i
use of lines. The gorge made of bone is the simplest type of hook which belongs to :
this method. It functions by lodging in the fish’s throat, and, when caught, the fish .
can be pulled in. A more elaborate manner of capture is for the fish to be offered a ¥

" real or supposed bait which is presented in such a manner that it is difficult for the
fish to let it go once it is taken. One-piece hooks and composite hooks made of i
stone, bone and iron may be related to this fishing method. The third one is the !
netting method. Although there are no actual remains of netting found in the
archaeological context, the existence of net sinkers suggests that the netting method
could have been practised.

In Korea, various types of net sinkers have been recovered at sites from the
Neolithic to the historical period. Twelve types—identified by clusters of atiributes '
that occur together repeatedly in the same artefacts {(cf. Sharer & Ashmore 1979:
277)—are distinguished on the basis of form, technological, stylistic and functional ¥
attributes. Form attributes include the forms of parts of net sinkers: side-notched or.
grooved; presence/ absence of a hole; a central short bore hole or a long one; and
overall shape such as irregular, shell, disk, oval, spherical and cylindrical forms.
Technological attributes include characteristics of the raw materials used to
manufacture net sinkers (stone, potsherd, shell and clay) and whether the material )
was altered or not (raw material and altered material such as ceramic). Stylistic
attributes involve secondary alterations (chipped, polished, scraped and bored). ¥
Functional attributes are based upon the assumption that the forms of parts of net
sinkers can be directly used to infer the way in which sinkers are weighted on the £
bottom edge of a net (Table 2, Figure 10).

Some researchers are sceptical about using such archaeclogical materials, mainly ;
side notched small flat river cobbles (Type I), always being used to interpret fishing '
behaviour, Kent and Nelson suggest an alternative use such as weaving behaviour in
addition to fishing behaviour, using an analogy with Ainu ethnography (Kent & \
Nelson 1976: 152). In fact, in the cases of disk-shape and spherical net sinkers
(Types VI, IX and X), it is also hard to distinguish them from spindle whorls and !
clay beads in terms of size, so that it might be argued that there are some difficulties
in relating all these materials to fishing behaviour. '

Functional
attributes
the way to be
weighted -
@ dangled

® secured

@ secured and
threaded

@ threaded

iii)

1v)
i1)
iv)

attributes
secondary
alteration
i} chipped
if} polished
iii) scraped
i)
ii
i) + iv)

iv) bored

ceramie

aj)
a})
a})
a)
a)
b}
a)
b)
b)
b
b)

rfaw orf
altered
a) raw
material
b altered
material

1)
)
)

1)

Technological attributes | Stylistic
4)

raw material
1) stone

2} potsherd
3} shell

4) clay

shape

cylindrical

: spherical
a (c)
a {c)
¢

e
f:

ar irregular

b: shell
c: disk

overall
2: a central long § d: oval

atiributes

bore hole
1
i
1
1
H
1
]

Form
1: a cenirat

with a hole
shert bore hole

Table 2  Typology of net sinkers in Korea. (Roman numerals are the same as in Figure 10)

the form of parts

without a hole
side-notched

B: grooved
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1
1
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X
X
X
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Figure 10 Various types of net sinkers in Korea.

(not to scale; Roman numerals are the same as in Table 2)

Type I from House 31 of the Namgybng site (after Kim and Stk 1984) and
from the ground surface of the Ponggye-ri site (after Sim 1989). Type 1I from
the Shinhiing-dong site (after S§ 1964). Type III from P’ydngeh’anggang (after
Institute of Asian Culture 1986). Type IV from House 9 of the Ponggye-ti site
(after Sim 1989). Type V from the Tongsam-dong site (after Choi 1971). Type
VI from House 4 of the Jopo-ri E site (after Jeong ot al. 1987). Type VII from
the Ch'odo site {after Institute of Archacology and Folklore 1956). Type VIII
from the Togok-ri site (after Kim 1967). Type IX from House 15 of the Taeya
site (after Im et al. 1989). Type X from House 3 of the Taeya site (after Im et
al. 1988). Type XI from the Kwakji shell midden (after Lee & Lee 1985).
Type XII from House 13 of the Hunamni site (after Im 1978).
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Perforated clay cylindrical objects, net sinkers, bottom set gill nets,
fishing behaviour and daily subsistence

Perforated clay cylindrical objects, net sinkers and bottom set gill nets

It is true that there are some difficulties in relating all materials to be shown in
Figure 10 to fishing behaviour. However, it is my view that the perforated clay
cylindrical objects (Type XII) should be regarded as net sinkers.

When comparing Jopo-ri's ancient perforated clay cylindrical objects with
present-day ones from Woljam-ri in terms of morphological similarities, we can see
at a glance that the two cases look very similar in overall shape, material (clay),
perforated form, size, hole diameter and colour (Figure 11). Archaeological objects
of these shapes—such as those recovered from Tomb 20 at Jopo-ri B—are found
from the early phase of the Bronze Age onwards (Choi et al. 1985: 12); in the
historical period larger objects of the same type are found at the Mongch’on fortress
site (Kim et al. 1984: 256). This type of material object is used even in the present-
day as net sinkers (Yang 1987: 127) (Figure 12). This comparison of formal
similarities between source (Woljam-ri’s cylinders) and subject (Jopo-ri’s cylinders)
based on morphological similarities and the continuity of the material form
comprises a formal analogy of net sinkers.

When we are looking at preseni-day cylindrical net sinkers in terms of causal
mechanisms, they should have a certain shape and be heavy enough to weight the
bottom edge of a net to hold it taut in order to keep sinking force. That is to say,
according to fishing gear technology (Fridman 1986: 48-52), the shape, position and
steady-state dimensions of fishing gear depend on the magnitude and direction of the
external forces acting on it. These forces include gravity, hydrostatic forces and
hydrodynamic forces (Figure 13). Among these, gravity is directed downwards,
while hydrostatic lift or buoyant force is directed upwards. Consequently, in order to
maintain the shape of fishing pear in a steady-state from the pressure of the water
moving in relation to the gear, the important factor is how the lift force (buoyant
force) and sinking force {gravity force) harmonize well in water.

Therefore, in order to maintain the sinking force in water, two relevant factors in
constructing a relational analogy for net sinkers are sufficient weight for sinking and
the proper shape for being weighted solidly to the net. In the Neolithic, side-notched
objects made of river cobbles (Type I} and potsherds (Type IV) were mainly used
(S50 1986: 96). If these objects are net sinkers, they were secured to the net in
various ways. Although they were heavy enough to sink the nets (judging from the
fact that the weight of these types is similar to that of Woljam-ri sinkers [Park &
Choo 1988: 202-204]), they were easily lost because of insecure fastening to the net.
Since the Bronze Age, a new type of object (Type XII) has been made in order to
mitigate inconvenience in securing a sinker to the net; this object was made with a
central bore hole so that the material would weight the bottom edge of the net more
firmly by being threaded on a sinker line (ibid.; 198) (Figure 14).
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Figure 11 Cylindrical net sinkers from Tomb 20 i
! . at Jopo-ri B (above) and th
threaded on the Woljam-ri bottom set gill net (bglow). ) %

444-—————_
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Figure 12 Cylindrical net sinkers from various periods.

(1) a net sinker from House 13 at Hunamni (after Im 1978); (2) a net sinker
from the Mongch’on site (after Kim et al. 1984); (3) a net sinker from
Tomb 20 at Jopo-ri B; (4) a present-day net sinker secured to Woljam-1i’s
bottom set gill nets.
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Figure 13 Classes of external forces acting on fishing gear. (after Friedman 1986)
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Figure 14 Construction and terms of present-day Woljam-ri’s bottom set gill net,

From this caunsal relationship, I believe the reason why these perforated cylindrical
archaeological objects have been continuously used since the Bronze Age is because
of the functional advantage of being weighted easily and solidly, with enough
weight given to the net by being threaded on a sinker line—somewhat as the v-shape
of a ship has been kept on because of the functional advantage. Consequenily, there
is a high probability that these cylindrical archaeological objects were used as net
sitkers in the past, judging from the continuity of the material form and its
functional advantage. This also implies that there will not be a great difference
between past nets and present-day nets in terms of the type of net. Using this
hypothesis, 1 drew an analogy between the attributes of 198 net sinkers excavated
from Tomb 20 of the Jopo-ri B site and the attributes of 173 net sinkers threaded on
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the present-day Woljam-ri’s bottom set gill net (Park & Choo 1988: 199-205).2
However, as I did not examine the situation very much, focussing only on net
sinkers, in this paper a finer analysis will be presented using the data I have collected
previously and utilizing other kinds of data I have newly secured through my second
season of folk-culture field work at Woljam-ri.

The present-day bottom set gill net of Woljam-ri (Figure 14) is composed of
several items such as sinkers attached to a sinker line to keep it under water, the
sinker line threaded through the holes of sinkers, floats attached to the net to support
it in water, a float line secured to floats, netting knotted into a net, and poach lines
connected to float line and sinker line (Park & Choo 1988: 200). From among these
kinds of items, only sinkers have been preserved in Jopo-ri Tomb 20 (c¢f. Figure 11).
Nevertheless, judging from the fact that wood was utilized as the material of floats
before synthetic resins were introduced (Yang 1987: 127), it seems that floats made
of wood could have been secured to the net in the past (Park & Choo 1988: 201).
Floats are made of sponges in the case of Woljam-ri’s bottom set gill net.

As for fishing lines, although there is not any direct information about fishing
lines in either historical documents (Park 1984: 24-40) or among archaeclogical data
for the 4th century AD, throngh the analysis of the net sinkers’ hole diameters, the
thickness of the sinker line can be estimated. That is to say, as a sinker line is going
to be threaded through the hole in the sinkers, there is a functional relationship
between the thickness of sinker line and the size of sinkers’ hole diameters. In
Figure 15, we can see very similar frequency distributions between the hole
diameters in the two cases, In Woljam-1i's case, most hole sizes cluster at a diameter
of 4mm, and in Jopo-ri’s case at a diameter of 4 to Smm. Therefore, in light of the
frequency distribution of hole sizes, it can be said that Jopo-ri’s sinker line was
similar in thickness to Woljam-ri’s, From this, it is reasonable to say that a thickness
of about 2mm was the approximate size of Jopo-ri’s sinker line, judging from the
thickness of Woljam-ri’s sinker line (Park & Choo 1988: 201-202).

As we can see in Figure 14, if the Jopo-ri sinker line has a thickness of 2mm, the
rest of the fishing line will be thinner than the sinker line in light of the construction
of fishing lines. According to current fishing methodology, which is a scientific
discipline to contribute to a better understanding of the fishing and related processes
and of the interaction between fish, fishing pear and the fishing vessel (Lee 1981:
5), netting used in gill nets is so thin that it is almost impossible for the fish to
identify the net, and the net is a flexible one (Ko 1975: 357). Although synthetic
fibres are presently used in Woljam-ri, according to my informant, silk was used
until the 1960s.

2 [have previously described the present-day nets of Woljam-ri as *drift gill nets’ (yujamang)

before (Park & Choo 1988: 199), according to my informant's explanation. However, I now feel that
this term is incorrect in terms of the classification adopted by the Fisheries Administration, Korea (O
et al. 1987). 1 therefore amend the term ‘drift gill nets’ to ‘bottom set gill nets’ (padak kojong
kdlgamul) on the basis of the classification adopted in this paper.
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Figure 15 Histograms of net sinker bore diameters.

Was it possible to produce such a fine thread as silk at the Jopo-ri in the early 4th
century AD? The Dongyi zhuan (“The account of the eastern barbarians”) in the
Chinese historical text Sanguo zhi (Chronicles of the Three Kingdoms Period)—in
which detailed historical circumstances of the 3rd century AD are described—states
that the people of Pydnhan, which is the name of the socio-political entity of this
region in the 3rd century AD (Figure 2), grew mulberry trees, reared silkworms and
produced silk (Chen 232-97: 52). Moreover, evidence of the natural fibre was
recovered from Tomb 29 of the Jopo-ri B site (Park & Choo 1988: 129) (Figure 5),
and spindle whorls aiding the rotation process of a spindle were excavated from
Tombs 9, 14, 25 and 33 at Jopo-ri B (ibid.: 181). Furthermore, the Chinese
character jo (E5) of the Jopo-ri means ramie fabric (K. mosi) and po (J#i) means an
inlet. Therefore, although we do not know exactly when this location name
appeared, it is true that there was an inlet used to transport ramie fabric produced at
this village. In addition, as I have observed. the people who lived at Jopo-ri also
grew mulberry trees and reared sitkworms. until their village was submerged by the
Hapch’6n dam waters. According to this evidence, it is reasonable to say that in the
4th century A.D., the Jopo-ri people produced very fine fibre such as silk, and they
may have made large-sized nets such as gill nets whenever they needed. This means
that they could have intensively exploited the aquatic environment (e.g. the Hwang
River and the Nondbk Stream, cf. Figure 4) using such large-sized nets.

The invention of nets made of fibrous materials was an important technological
innovation in the development of fishing. Although we do not know whether a text

¥
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with reference to fishing methodology existed at that time (the first appearance of
fishing methodology in a historicai text was in the middle of the 18th century (Park
1987: 116; Kim 1989: 207-22), it seems that people knew how to select fishing
grounds, fishing gear and fish-catching methods through learning from their
predecessors.

According to current fishing methedology, six engineering and technological
problems arising in the activities of a fisherman are as follows (Fridman 1986: xxi-
xXH);

1. Selecting fishing gear and type of vessel according to fishery resource data
for the given area;
2. Determining optimal technical parameters for the fishing gear, taking into

account the characteristics of the area, type of catch and available vessels;

3. Designing fishing gear and calculating the quality and quantity of the
materials required for its construction and rigging;

4, Prescribing the best pattern of operation (towing speed, fishing position,
rigging details, etc.) under various conditions;

5. Demonstrating possibilities for improvements and impiementing them in
existing fishing gear used in a given fishing area;

6. Modifying traditional fishing gear for operation under different conditions.

In order to solve these problems, the following factors need to be considered
(Fridman 1986; xxii):

L. Fish (species, type and size of concentration, behaviour, migration speed,
biometric characteristics of individual fish, ef.);
2. Fishing grounds (fishery resources, food availability, distance from the port,

depths, currents, temperature, salinities, availability of bait, etc.);
3. Technological level (skills of fishermen, availability and types of fishing
vessels, appropriateness of fishing gear, availability of materials, efc.);

4, Economic conditions (general demand and specific market preferences,
distance to markets, availability of capital, etc.).

Although it is beyond the scope of this paper to examine commercial aspects of
fishing, other factors (fish, fishing grounds and technological level) will be
considered in order to determine whether Jopo-ri people could have in the past used
large-sized nets to intensively exploit the aquatic environment. What also needs to be
emphasized is that these three factors are interrelated. In order to understand the
exact type of fishing gear (tools of the ancient Jopo-ri people) and their fishing
methods (fishing behaviour enacted with the fishing gear), the aquatic environmental
situation (fishing grounds and fish) must first be examined. This is because fishing
behaviour was the way that Jopo-ri people adapted to the Hwang River and the
Nonddk Stream, utilizing the knowledge of freshwater fish behaviour in order to
subsist.

Korea is largely mountainous and has a relatively large number of rivers and
streams, The Nakdong River (521km) is the second longest river in the southern part
of Korea, The river is slightly meandering and has a slight stope especially in the
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middle and lower reaches (Hong 1985; 399-402). Its role in irrigation has played a
significant part in the development of Korea's ancient civilisations: Kaya (Pydnhan)
and Shilla (Chinhan) (cf. Figures 2, 9}.

The Hwang River (111 km) is a subsidiary river flowing into the middle reaches
of the Nakdong River. The slope of its bed is so steep that erosion of the basin has
occurred everywhere (ibid.: 402). The Jopo area is also a sort of erosion basin. The
Nonddk Stream flows into the Hwang River and the Jopo-ri site is at the junction of
two rivers. In Figure 4, the river is about 80m wide, but if the: summer rainy season
has set in, the river becomes about 300m wide. At the same time the Nonddk Stream
also becomes about 100m wide (personal observation). It might be argued that
environmental change due to erosion could have occurred and the river flow patterns
could have changed in this region. There is no way to rule out this possibility, but
judging from the steep topographic situation, it is unlikely that the river flow
patterns have changed in the last 1700 years. Moreover, no large-scale engineering
works had been practised before the construction of Hapch’dn dam (Hong 1985:
391-590). Therefore, it is considered that the characteristics of the river should be
the same, and consequently the kind and quantity of freshwater fish are also the
same.

It is known thar a relatively large number of freshwater fish live in the middie
reaches of the Hwang River. According to ichthyological research carried out before
this area was submerged by Hapch’on dam, 23 species lived in this location (Han &
Park 1983} (Figure 16; Table 3), comprising about 28% of the species of freshwater
fish in the Nakdong River and about 14% of those in Korea.

In the lower reaches of the Nakdong River, alluvial plains have developed
everywhere {Hong 1985: 402) (ct. Figure 2). Therefore, when the summer rainy
season comes, peopie suffer from a flood annually. Consequently transformation of
the topographic situation is frequent. Two recent studies on the Kimhae delta using
the method of a borer in an archaeological context clarified that the
geomorphological situation of the Kaya period was quite different from the present-
day situation (0 & Kwak 1989; An, Kim & Pan 1990).

The Woljam area is not exceptional either. As we can see in Figure 2, several
reservoirs are formed in the Woljam area. However, a mid-19th century map of the
area (Figure 17) shows no reservoirs (Kim 1861: 63). In fact, according to my
informant. the Ch’unsan reservoir and the others were made in the 1960s. Although
Woljam-ri's fishermen have reared and caught freshwater fish in these reservoirs
through reformed fishing methods since the 1960s, according to my informant, the
traditional fishing methods were practised in a subsidiary river of the Nakdong River
using bottom set gill nets made of silk twine until the 1960s. Through the traditionai
methods. their elders caught [0 species of freshwater fishes (Table 4).

The classification of fishing gear in Korea has been made on the basis of the
International Standard Statistical Classification accepted by FAO (Food and
Agriculture QOrganization of the United Nations), because this classification includes
all catching methods throughout the world in sea and freshwater fisheries (O et al.
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Figure 16 Freshwater fish living in the middie reaches of the Hi wang River.
(Arabic numerals are the same as Table 3)
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| i
} |
Table 3 List of freshwaler fish living in the middle reaches of the Hwang River. L" — 5
{Arabic numerals are the same as Plate 4) f \ 1\\ 7 om0 N
{compiled from Han & Park 1985; Choi et al. 1990) ‘ : 1. Mir);lé o o :
Family Genus Species |English Korean
name name
1| Anguiliidae Angutlla Jjaponica Eel Pacmjangd '
2|Cyprinidae Cyprinus carpio Carp Ingd '
3 " Carassius auratus Crusian Pungd .
carp [
4 Rhodeus uyekii Kakshi
bungd 1
5 " Acheilognathus | yamatsutae | Korcan Chulnap
striped charun :
hittering {
[ " Achellognathus | fmtermebia| Slender Nap [
bittering |charn
7 " Hemibarbus labeeo Stecd barbel Nuch'i )
i " Hemibarbus longirostris{ Long ch'ammaja i
nose barbel |
Q@ " Pseudogobio esocinus Goby Moraemuji f
minnow
10 " Abborttina rivalaris Chinese Padil ;
false myaech'i ‘
gudgecon }
1t i Microphysogobio| koreensis Morae {
|chusa '
12 i Zacco platypus Pale c¢chub | P'irami !
13 N Zacco temmincki | Dark chub [Kalgy®ni I
14| Cobitidae Misgurnus mizolepts | Chinese Mikkuraji "
muddy |
loach ,
15 " Cobitis sinensis Spined Kirum .
loach chonggac :
16 " Nemacheilus toni Siberian Chonggae H
stone )
loach ‘
17| Plecoglossidae| Plecoglossus altivelis Swecl _smelt | Und
18| Bagridae Pseudobagrus Julvidraco | Korean Tongjagae
bullhead i
19} Siluridae Stlurys asotus Far Eastern | Mcgi
catflish :
20| Oryziidae Oryzias latipes Songsarj Songsari
21| Serranidae Coreoperca herzi Eorean Kkdkehi
' auch !
perch
22 " Siniperca Scherzeri Mandrin Ssogari 4
fish H
23[Channidae Channa argus Snake head | Kamulch'i L
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Table 4  List of freshwater fish tcaught in the Woljam area. (Choi et al. 1990)
Family Genus Species English Korean
name name
1|Anguillidae Anguilla Japonica Ecl Paemjangd
21Cyprinidae Cyprinus carpio Carp Ingd
3 " Carassius auratus Crusian Pungd
carp
4 ¥ Rhodeus ocellatus Rose Hinjul
bittering nabjulgae
5 " Pseudogobio esocinus Goby Molacmuji
minnow
6 " Zacco platypus Pale chub | P'irami
7 i Erythroculter| erythropferus Kang
: ¢chunch'i
§|Cobitidae Misgurnus mizolepls Chinese Mikkuraji
muddy
locach
9|Siluridae Silurus asotus Far , Eastern{ Megi
catfish
0|Channidae Channa argus Snake head| Kamulch'i

1987; Brandt 1984; 387-93). The basis for the classification is the principle of how
the fish are caught, that is the fish-catching method, and subdivisions are based on
such factors as material, construction and method of operation, Sixteen main groups
are the following (O et al. 1987: 9-12):

Lines

Aerial traps

WO DV LA P O

Fishing without gear
Grappling and wounding gear
Stupefying devices

12.  Lift nets like hand lift nets

13.  Falling gear like cover nets and cast nets

14, Gill nets like bottom set gill nets, drift gill nets, encircling gill nets
and lay out on bottom gill nets

15, Tangle nets like entangling nets and traramel nets

16,  Harvesting machines like fish pumps.

Traps like barriers, fences and fyke nets

Bag nets like scrape net and gape nets without wings
Dragged gear like bottom trawls and midwater trawls
Seine nets like double stick nets, beach seines and boat seines
10.  Surrounding nets

11.  Drive-in nets

Fishing gear having netting is classified in groups 5 tol5. Of these, there are five

groups of net having sinkers to catch freshwater fish: fyke nets with one or three
wings (among traps); double stick nets and boat seines (among seine nets); cast nets
(among falling gear); bottom set gill nets (among gill nets); and trammel nets
{among tangle nets) (Table 5; Figures 18 and 19). These can be grouped into active
and passive gear. That is to say, seine nets and falling gear belong to active gear.

———
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Table §  Five groups of nets having sinkers to catch freshwater fish in modemn
Korea. (Cho et al. 1989; O et al. 1987)

{Arabic numerals are the same as in Figures 18 and 19)

Figure Group Type of net Quantity Weight _oi‘
numhber of sinkers [ each sinker
= |
n Traps Fyke nets with one wing [ a large c. 80 g
(Hamjéng ({ligakmang) number
dguryu)
@ Fyke nets with three a large c.85¢g
wings number
(Samgakmang)
(3) Secine Double stick nets a small | -e-----
neis (Ch’aehuri  kimul) number
[EY) (Hurid Boat seines a large | -------
kuryu) (Pachuri kidmud) number
5) Falling Hand thrown cast nets a small c. 40 g
gear (Sen  t'umang) number
(6) (Tépé Cast neis with gallows a2 small | -------
kuryu) (Kalitmdae t'umang) number
[§)) Cast nets for boats a small | -------
(Pae t'umang) number
(1) Gill nets Bottom sci gill nels a large 5¢g
(Kérd (Padak kojéng kélgdmul) number
kuryu)
(2) |Tangle Trammel nets a large Tg
nets (Samjung olgaegu) number
(Olgae
kuryu)

A double stick net (Figure 18-3) has small sheets of netting held between two
sticks. Fish are captured by surrounding a certain area and scooping up the catch.
Although this net is popular with river fishermen, the net should be the right length
for handling in water; consequently this net is operated by one person, and it has a
few net sinkers, although the weight of each sinker is similar to Jopo-ri's.

Boat seines (Figure 18-4) are operated by a single boat or by two fishing boats.
Fish are captured by surrounding and towing the net over an area with both ends tied
to a fixed point on a boat. This kind of gear is used to catch both coastal and
freshwater fish, but in order to use this net in the river, the river must be very wide
and deep (Cho et al. 1989: 438). Consequently, the weight of each sinker is more
than 100g (Watanabe 1983, 36) because of the water current. In the case of beach
seines, the weight (more than 750g) is much heavier than the boat seines’ sinker
{Cho & Chong 1908: Appendices 1) (cf. Figure 13},
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(3) (6) (N

Figure 18 Nets having sinkers to catch freshwater fish in modern Korea.
{Arabic numerals are the same as in Table 5) .
1} fyke nets with one wing (after Choi et al. 1989); 2) fyke nets with
three wings (after Choi et al. 1989); 3) double stick nets (after O et al.
1987); 4) boat seines (after O er al. 1987); 5) hand thrown cast nets
{after O et al, 1987); 6) cast nets with gallows (after O et al. 1987); 7)
cast nets for boats (after O ef al. 1987)
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Figure 19 Construction and terms of bottom set gill nets (1, above)} and trammel nets
(2, beiow). (after O et al. 1987)

{Arabic numerals are the same as in Table 5)
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Another group of active gear is falling gear (Figure 18-5, -6, -7). The manner of
capture is to cover the fish with falling gear. This can be done in shallow water, but
is difficult in deeper water (Cho et al. 1989: 490). There are three kinds of falling
gear with sinkers being used in the river, but all nets are operated by one person on a
boat or in water, The size of the net should thus be restricted for convenient
handling on board or in water. Consequently the quantity of sinkers is small, but the
weight of each sinker {ca. 40g) is heavier than Jopo-ri’s sinkers (ibid.: 491-2).

When looking at the recovery situation of 198 net sinkers from Tomb 20 (Figure
3), we find that the circumstances are quite particular. In contrast with the small
number of net sinkers at Jopo-ri E (Figure 11) heaped up in a restricted area (15cm
x 20cm; 51 net sinkers) (Jeong et al. 1987: 235-8), at Jopo-ri B, a large number of
net sinkers are distributed over a wider area (>143cm x 80cm; >198 net sinkers).
This means there is a high possibility that nets having more than 198 sinkers would
be large-seized nets such as gill nets rather than being a small-sized net such as a
double stick net or cast net (Park & Choo 1988 204).

When using passive gear, the fish have to come voluntarily—as in traps, gill nets
and tangle nets. There are several kinds of passive gear for catching freshwater fish
in Korea (Table 5; Figures 18 and 19), Two types of traps made of netting (Figures
9.1, 9-2) have been used for catching pond smelt, crusian carp, carp and eel (Cho et
al. 1989: 145, 165). Traps are implements in which the fish enters voluntarily but is
hampered from coming out {ibid.: 97). The devices are semi-permanent barriers
having one or three wings to be fixed like the longline method in a river (ibid.:
145). Therefore, the weight of each sinker (ca. 80-85g) to be threaded is much
heavier than Jopo-ri’s. Nowadays, the sinkers are made from cement (ibid.: 146,
166).

As both gill nets and tangle/trammel nets (Figure 19) are similar in terms of their
construction and method of operation, these two groups of nets are usually classified
into one category (ibid.: 566). Strictly speaking, however, the fish catching methods
are different, Bottom set gill nets (Figure 19 above) are set on or near the bottom
and have a mesh opening of such a size that the fish can gill themselves in the
netting voluntarily (ibid.: 493). That is to say, “the pressure of the mesh twine on
the throat of the fish can cause the opercula to spread, and the pet twine then hooks
behind them so that the fish can go neither forward nor backward” (Brandt 1984:
355).

In contrast, in the case of tangle nets the fish entangle themselves in the netting by
voluntarily coming into single-, double- or triple- walled nets (Figure 19, below)
(Cho et al. 1989: 566-7). Of these, “trammel nets are triple-walled. Between the two
wide-mesh stretched outer walls, a rather loose interior netting with smaller meshes
is inserted. This small-meshed inner sheet of netting has plenty of slack. When a fish
swims through the large outer meshes it encounters and pushes against the lose
interior net so that a pocket is formed around the fish in which it becomes
entrapped” (Brandt 1984: 373-4) (Figure 20).

e T . o
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Figure 20. Trammel net illusirating how fish are captured by the three layers of netting.
Net illustrated is a Philippine example set on the bottorn.
(from Rounsefell 1975)

As we can see in Table 5, both bottom set gill nets and trammel nets are similar in
terms of having a large number of sinkers of similar weights. These factors resemble
the Jopo-ri case: in terms of weight, each sinker for bottom set gill nets and trammel
nets is 5 and 7 grams in weight, respectively. In fact, at Woljam-ri, most sinkers are
7 to @ grams and comprise about 74% of whole net sinkers (Figure 21). At Jopo-ri,
each sinker does not fall into one cluster in weight, but sinkers at both Woljam-ri
and Jopo-ri weigh 21 grams or less (Park & Choo 1988: 202-3), Despite their
similar sinkers, trrammel nets can be used by fishermen to catch bottom fish like
flattish and cuttlefish which can not be caught with bottom set gill nets due to their
construction (Cho et al. 1989: 566). Moreover, trammel nets are a very specialized
gear; they are considered too complicated in their construction, too difficult to
repair, and also more labour-intensive (Brandt 1984: 375-8). In this sense, although
nowadays people use both bottom set gill nets and trammel nets for catching
freshwater fish, it is reasonable to say that it would not have been possible to make
such specialized and developed form of nets as trammeli nets in the 4th century AD.
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Figure 21 Histograms of net sinker weights.

Fishing behaviour and daily subsistence

So far it has been argued that it is highly probable that the 198 net sinkers from
Tomb 20 at Jopo-ri B may have been secured to nets similar (o0 Woljam-ri bottom
set gilt nets. Passive gear like bottom set gill nets requires detailed knowledge of fish
behaviour, in contrast with active gear operated by skilled fishermen or by
communities with a high level of technology (Brandt 1984: 4-5). That is to say, in
the case of passive gear, the knowledge of the fisherman about the behaviour of his
prey is a major factor in his success.

Since the 1960s, Woljam-ri fishermen have practised fish culture in several
reservoirs using professional knowledge about fish behaviour. Consequently, the
cultural form has changed from subsistence fishing to commercial fisheries. Since
they supply their catch to several restaurants in the Woljam area, they must use a
reformed fishing method in order to catch more fish within a short time. They
usually work by day using the technique of drive-in fishing with bottom set gill nets.
The mode of capturing is as follows: five pieces of net (each 40m long) are set in
the form of a circle on the bottom in 2-metre deep water using two bamboo sticks
by one or two people on a boat. For frightening the fish, a boat is usually placed in
the middle of a shoal encircled by nets. The fish are then frightened by striking the
water with sticks or oars. When frighted by this method, they will gill themselves in
the surrounding netting. In this way, original passive gear is changed into active
gear,

However, according to my informant, the traditional fishing method utilising
bottom set gill nets as passive gear was used before the construction of reservoirs.
Older fishermen were interested only in catching sufficient fish for their daily
needs-—-that is, subsistence fishing, They used bottom sct gill nets as passive gear,
using knowledge about fish behaviour, in a subsidiary stream flowing into the
Nakdong River.

The most recent estimate of the number of fish known from the Nakdong River
was made from April 1972 to March 1973, According to ichthyologists, fish from
the river comprised 82 species from 60 genera in 24 families—about 36.6% of the
species of freshwater fishes in Korea (Yang 1973: 17). Of these, according to my
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informant, 10 species from 10 genera in 5 families were caught in the Woljam area
in the mid-20th century (Table 4). These species of freshwater fish are still reared
and caught in the reservoirs. These bony freshwater fish (Osteichthyes) are divided
into two groups: primary and secondary. Most primary freshwater fish are
physiologically incapable of surviving exposure to salt water and are therefore
restricted to the fresh waters of the landmass in which they have evolved (Wheeler
& Jones 1989: 32). The family Cyprinidae is representative of primary freshwater
fish (Choi et al. 1990: 6). Only eels belong to secondary freshwater fish, which can
tolerate salt water even though individually they may never be exposed to it
(Wheeler & Jones 1989: 32; Choi et al. 1990: 6).

The size of these freshwater fish varies from 20 to 70cm. They are omnivorous,
cating planktonic organisms as well as animalcules living on the bottom of a river,
Their most important habit is that they live on the bottom. That is to say, they hide
themselves on the bottom and do not move by day but set about their feeding
activities by night on the bottom (Choi et al, 1990: 22-216).

As older fishermen knew such fish behaviour, they used bottom set gill nets as
passive gear. According to my informant, the traditional fishing method was as
follows: four pieces of nets were set out in lines on the bottom using two bamboo
sticks by one or two people on a boat. This operation was conducted in the evening,
When morning dawned, they got on the boat and hauled in the bottom set gill nets
on which many freshwater fish were gilled (Figure 22). Therefore, they did not
catch fish but farmed from dawn till dusk, when the fish hid on the bottom. In fact,
according to my informant, they were not specialized as fishermen but practised a
farmer-fisher way of life, Fishing was just part of their subsistence economy. Fish-
catching methods traditionally utilising bottom set gill nets in the Woljam area can
give us insights into the fishing behaviour involved in the use of bottom set gill nets
practised by Jopo-ri people in the 4th century AD.

Figure 22 A scene of hauling in bottom set gill nets which were set in a river,
Net illustrated is a Manchurian example. (after Nozawa 1937)
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According to a historical text, Shinjing tongguk ydjisingnam, and col_lections by
ichthyologists, the total species of freshwater fishes from the middle reaches of the
Hwang River are 23 species from 23 genera in 9 families (Han & Park 1985: 284).
Of these, 8 species caught in the Woljam arca were also identified in the Jopo area.
These 23 freshwater fish also belong to the bony fish and are divided into primary
and secondary freshwater fish (Table 3, Figure 16).The size of these species varies
from 3 to 70 cm, but most cases are 10 to 30 ¢m. These freshwater fish mainly
inhabit the middle and upper reaches of a river, and they like warm and clean water.
Their omnivorous eating habits are the same as in the Woljam area, and they too
feed on the bottom by night as in the Woljam area (Choi et al. 1990: 22-216).

This kind of information on fish ecology increases the probability that the 198 net
sinkers from Tomb 20 at Jopo-ri B may have been secured to bottom set gill nets.
The problem is whether or not Jopo-ri people had fishing boats. In order to set
bottom set gill nets on the bottom of the Hwang River or the Nondtk Stream, they
would have needed a boat or a substitute such as a raft. Unfortunately, there is no
direct evidence of boat building in either the historical documents or archaeological
data. However, at the Taho-ri site near Woljam-ri (Figure 2), a boat-shaped wooden
coffin containing lots of iron wood-working tools with wooden hafts intact was
recovered from Tomb 1. This wooden coffin was made of a split oak log, one part
hollowed out to form a corpse container and the other part serving as a lid. It looks
like a log boat (Figure 23) and its date was estimated as the st century BC in the
Early Iron Age (Yi et al. 1989: 14-27). This suggests that the Pydnhan peopie could
have built boats with iron wood-working tools. Moreover, iron wood-working tools
for cutting (axes), planing (adzes) and carving (chisels) were recovered from Tombs
5,6, 8, 29, 30 and 32 at Jopo-ri B (Park & Choo 1988: 181) and from Tombs 24,
25, 37, 40, and 42 at Jopo-ri A, belonging to the same period as Jopo-ri B (Chdng et
al. 1987: 246-7). Therefore, it is reasonable to say that in the 4th century AD the
Jopo-ri people could have built a sort of boat and thus may have practised the same
kind of fishing method as Woljam-ri’s traditional fish catching method on the
similar fishing ground, catching the similar species of fishes at the similar
technological level.

(? 05 1m

Figure 23 The wooden coffin from Tomb 1 of the Taho-ri site. (after Yi et af. 1989)
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If they did, we can elucidate further similarities on the basis of fishing method. It
is reasonable to suppose that Jopo-ri people also set the bottom set giil nets in the
evening and hauled in the nets the next morning. If so, what activities did past Jopo-
ri people practise from dawn till dusk? The Dongyi zhuan in the Chinese historical
text Sanguo zhi states that as the soil of the Pydnhan region was rich, the people of
Py#inhan produced rice and five species of cereals (Chen 232-97: 52). Iron sickles
for cutting such cereals were recovered from Jope-ri B Tombs 5, 6, and 29 (Park &
Choo 1988: 181) and from Jopo-ri A Tombs 7, 8, 22, 25, 37 and 42, all of which
belong to the same period (Chong et al. 1987: 246-7). In fact, palacoethnobotanical
evidence verifying both this historical document and archaeological material was
recovered from the Jopo-ri C pit-dwelling site (Lee 1987, 232; Lee 1988: 159).
While the Jopo-ri people used Jopo-ri A and B hills as their public cemeteries, they
occupied the Jopo-ri C hill for their dwelling space (Figure 4). Plentiful carbonized
rice, barley, adzuki beans, mung beans and foxtail millet were recovered through
flotation techniques from House A-7 and House I-1 (Fipure 24).

It is thus reasonable to say that in the 4th century AD, the subsistence economy of
the Jopo-ri people was a mixed system in which various subsistence patterns were
combined (Park & Choo 1988: 216). Therefore, they were interested only in
catching sufficient fish for their daily life and also practised a farmer-fisher way of
life as the Woljam-ri people did. That is to say, they farmed from dawn till dusk, set
bottom set gill nets on the bottom of the Hwang River and the Nonddk Stream using
a sort of boat in the evening, and hauled in by boat bottom set gill nets on which lots
of freshwater fish were gilled the next morning (Figure 25).

Conclusions

A great many arguments met with not only in archaeology but in most scientific
disciplines are inductive rather than deductive (Copi & Cohen 1990: 373). Some
serious misconceptions about the distinction between inductive and deductive
arguments, belonging to the Baconian scheme and introduced into archaeology by
some New Archaeologists (Fritz & Plog 1970; Watson et al. 1971), have been
disputed by archaeologically trained philosophers (Salmon 1976; Kelley & Hanen
1988, 44-59).

In logic, it has been clarified that the fundamental difference between these two
kinds of argument lies not in the idea that deductive inferences move from the
general to the particular, while inductive inferences from the particular to the
general, but in the relation between premises and conclusions (Copi & Cohen 1990:
45-9). In other words, in a correct deductive inference “the truth of the premises
guarantees the truth of the conclusion, while in an acceptable inductive inference all
the premises may be true and the conclusion yet be false” (Kelley and Hanen 1988,
46). This means that “the conclusion of a valid deductive inference is said to be
implicit in the premises of the inference....In contrast, inductive inference is said to
be ampliative” (ibid.: 47-8; emphasis in original),
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Figure 24 Photomicrographs of various plant speci
) f plant species recovered from H -7 4
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Therefore, deductive arguments are to be classified as either valid or invalid, so
whether an inference is deductively valid (or invalid) is about “an all-or-nothing
matter” (ibid.: 185), On the other hand, in strong inductive arguments, the
conclusion “ventures beyond the factual claims made by the premises...It risks the
possibility of leading from true premises to a false conclusion, [but it has] the
possibility of discovery and prediction of new facts on the basis of old ones™
(Skyrms 1975: 8-9; cited in Kelley & Hanen 1988: 48). That is, whether an
inference is inductively strong is a matter of degree. I believe that in archaeology
“explanatory worth is not an all-or-nothing matter but one of degree” (Kelley &
Hanen 1988: 185).

Analogical arguments as a form of inductive inference are aimed to support a
conclusion as probably true. This means that arguments by analogy “are not to be
classified as either valid or invalid. Probability is all that is claimed for them” (Copi
& Cohen 1990: 358). In this case, the problem is the degree of probability: to
explain is to show what something was, may have been and could have been, or,
what past people did, may have done and could have done. As we can see in Figure
16, I have argued that the cylindrical archaeological objects were net sinkers; floats
made of wood could have been secured to the net; a thickness of about 2 mm was
the approximate size of the sinker lines; very fine fishing lines made of silk may
have existed; Jarge-sized nets such as gill nets may have existed; 198 net sinkers may
have been secured to bottom set gill nets; past Jopo-ri people could have built a sort
of boat or a substitute such as a raft; the past Jopo-ri’s fishing method may have
been the same as the Woljam-ri’s traditional fishing method; they did farming; they
may have earned their subsistence by being adapted to fish behaviour; and they may
have practised the same kind of way of life as Woljam-ri's farmer-fisher way of life.

‘The fact that analogical arguments are inductive or ampliative forms of inference
means that the truth of the conclusion cannot be guaranteed (Kelley & Hanen 1988:
264). However, if the different sorts of knowledge are subsumed in functional/causal
relations and in culturally specific historical context, the conclusion by analogical
arguments will indicate a high degree of probability. This means that it is likely that
cuturally specific and relational analogical arguments will be acceptable truthlike
conclusions. Thus, the conclusions made here —that more than 198 archaeological
objects from Tomb 20 of the Jopo-ri B site were net sinkers; that these net sinkers
may have been secured to bottom set gill nets; that the past Jopo-ri’s fishing method
utilized with the bottom set gill nets may have been the same as the present-day
Woljam-ri’s traditional fishing method; and that past Jopo-ri people may have
practised a farmer-fisher way of life as the Woljam-ri people did—are hypotheses
with high probability, and likewise it is possible that these conclusions are going to
be the best current hypotheses.

Such inductively strong analogical arguments (culturally specific and relational
analogies) afford us the possibility of proposing new facts on the basis of previous
facts. I believe that without this kind of procedure, science cannot create new models
and theories, and it is essential to scientific progress.
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This means that we can explore further cultural aspects of past Jopo-ri people on
the basis of these strong arguments. So far I have argued—despite incomplete
archaeological evidence—how culturally specific and relational analogies can be
used in understanding the unknown archaeological objects (net sinkers), the cuftural
material forms (bottom set gill nets), the fishing behaviour involved in the use of
bottom set gill nets, and daily subsistence of past Jopo-ri people. By the way, what
also needs to be emphasized is that the socio-cultural meaning of nets _in the 4th
century AD, the daily subsistence, the fishing behaviour, and bottom set gill nets are
not discrete entities independent of one another. It has been argued that behaviour
(socio-economic actions interpreted within a system of meaning) is not separgte
from culture (a system of meaning, symbols and ideals) or from cultural material
forms (the tangible products of behaviour)—but culture, behaviour, and cultural
material forms are interrelated. They can be separated only analytically in order to
examine parts of the whole (Kent 1984: 12-13).

In the Jopo-ri case, the 198 net sinkers were recovered not in a pit-dwelling but in
a wooden coffin tomb. From the evidence at Tomb 20 (Figure 6), it can be said that
the people at Jopo-ri used bottom set gill nets for their ancestor’s fune'ral ceremony.
Although it is not an obvious case, another example is Tomb 29, which contains a
relatively larger number of artefacts—including evidence of natural fibre, iron
wood-working tools and an iron sickle—than others (Park & Choo 1988: 181): Both
tombs belong to the carly 4th century AD, and there is no evidence that net sinkers
have been recovered from other tombs which belong to the same period at Jopo-ri A
and B (ibid.: 214-216). This interesting situation allows us to explore the symbolic
meaning of nets in the Jopo-ri culture and the socio-economic behaviour inter-
related with a system of meaning (Figure 26).

These cultural aspects will require different databases such as knowledge about the
historical situation in the 4th century AD (a transitional historic period in East Asia),
socio-economic relationships and socio-political organisation among Kaya federation
including Tara (which is the name of the socio-political entity in the 4th century AD
past Jopo-ri people belonged to, cf. Figure 9), and religious beliefs which can be
inferred from past Jopo-ti people’s funeral ceremonies. These socio-cultural systems
will be explored in the near future through another paper. On the basis of future
discussions, I will examine whether or not Hawkes’s ladder of inference (Hawkes
1954)—which is his postulation about archaeological reasoning that there is...

an ascending scale of difficulty in interpreting archaeological data in terms of human
activities: technology [is| the easiesi category, while economy, social and political
organisation, and ideology [exhibit] escalating difficulties3

—still has relevance to archaeology, especially in the proto-historic period of Kaya.

3 as reported in Trigger (1989: 392).
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Figure 26 A schematic model of the interrelationship of culture, behaviour and
cultural material forms at Jopo-ri in the 4th century AD.
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