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FORUARD

The primary objectives of this paper are fourfold: first, Titerature
dealing with the sociocultural concomitants of the transfer of technology
will be reviewed, second, a model outlining man's psychocultural adaptation to
the marine environuent will be developed. third, psychocultural constraints
placed upon the transfer of technolojy by specific characteristics of the small-
scale fishing occupational subculture will be examined; and finally  suggestions
will be wade concerning the types of data needed to understand tihe dynanics of
psychocultural adaptation in a marin2 subcultur2 undercoing socio-economic
and technological chane.

Although a great deal has been written concerning psycholojical, social,
and cultural responsas to tachno-economic change in acrarian and industrial
sectors of society no systematic effort of comparabla magnitude has baen
directed at tne small-scale fisheries. This is nrobadbly a diract result of the
fact that small-scale fisheries at present have much smaller impacts on nation-
al econonies than agriculture and industry. Despite tne apparent insignificance
of simall-scale fisheries in the national context, their nuabers are imoressive
when viewed on a world-wide basis. FAD has recently estimated that there are
3.2 million small-scale fisherman in developing countries (F.A.0. 1274).

This figure does not include the approximately 4 million employed in associated
activities such as fish processing. selling, equipnment sunufacture, etc.

As producers of high quality protein in a world suffering from food
shortayas, the iuportance of this occupational subculture should not be
underestimated. IJnjoing and future attempts to improve the technology and
production of small-scale fishermen will meet and hopefully overcome many of

the saie social, cultural, and psychological dislocations that occurred and



are occurinj as a result of change in tihe ararian an® industrial sectors

of saciety. The review of currant literatura dealinj with these changes and
concomitant problens will focus on tlhose areas which stiall-scale fishermen
share with other sectors of society. It is arguad, hoaver. that the social,
cultural, psychological environment of the snall - scale varitime Fisaerman
places uniyue constraints on tia change process. The mo.dal of .an's nsycho-
cultural adaptation to the marine environinnt w411 lead tovard an unlorstand
ing of these constraints and iniicate the types of data naaged to facilitate

change in suall-scale fisheries.



SICISCULTURAL CLiC HITALTS OF TEC! -ECI04I0 CNIGE

INTRODUCTIV:  Social scientists have ien iavesticating the sociocultural

antecedents and consequances of the diffusion of innovations and thie innova-
tive precess for a nuuber of years. 2ozers ani Agaruala-Tozers (1773.171)
have recantly noted that sowz 2,727 suslished studies deal ita this subject.
Sove of thesa studics have succeadz2d in accounting for over )7 of the varianca
in innovative benavior (2., Moulil et al 1757 “iish 1.07). Nagpite this
apparent suntain of koosledge nusercus techinological transfer arosraas are
slouct doan and sooofises fail due to sociocultural fortars., Tivis cannot e
due to any lack of systoiztization of r2search on tais topic. loqers aal his
colleagues nava :lonc excellant jobs suniarizing tue pudlished weterial uhile
making substantial contrihutions of their vun (Rocers 1767 Dojars and Shoenaker
1371 Rojers and Agar:ala-locers 1773).

Failure to take aloquate eccount of sociocultural factors involved in
tie innovative .rocass a2y 92 duo to ono of tuo sajor factars: (1) raservations
concerniny thc value of scciocultural rusaarch on the nart of Zevelonmant
assistance ayencias (Cozhranz 1773). and/for (2) inalaguate rasaarch sn the
part of social sciontists. t is a9bvious. "omvar, that the foraer can ba a
consequenca of tho latter. » lack of unudarstanding of the iwmortaonce of
sociocultural Tactors .ay also contribute to thcir heias underamhasized! hy
developmant assistanc2 ajoncies. Thz social scieatist is ohlijated te overcome
tivis problen by evfectively coanunicating the rasults of r2levant research to
these ajencins,

Factors contridutine to inacdaguate research on the part of social scientists
are quite comnlax and nard to overcoia. First we find that social sciantists

are often expected to conduct rosearch in an unrcalistically short time period.
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T9is could be duz to failure on the part of either sponsoring agercies or
investigators to perceive the complexity of the variables involved and probTems
assdciated with collection of socioculturail data. One researcher, in a recent
editorial in Sciance, notes siuilar problens with respect to environmental
inpact studies. He suggests that failure to unierstand. or lack of sympathy
for, environmental problems leads to inadequate, token funding of necessary
research. Mevertheless, he points out that “soicone is inevitably availahle
to receive these funds, conduct the studies regarcless of how quickly results
are demanded, write large, diffuse reports containinjg reams of uninterprated
and inconpletz descriptive data, and in some cases, construct “nradictive”
models irrespactive of the quality of the data base" (Schincler 1975.519).
He goes on to note the inadequacies of such research and its potentially nega-
tive impact on both the resources invoived and the credibility of all scientists
in the involved discipline whether or not they concuct such research. This
criticism applies equally well to tie involvement of social scientists in
development nrojects.

A second problem is that the researcher izay be attaanting to apply research
valid for one occupatignal subculture to other occupational subcultures
without first testing their applicasility. liost research on diffusion of
jnnovations has dealt with agriculture and is not necessarily applicable to
other occupational subcultures.

In an atteapt to overcome these problems, the remainder of this chapter
will be involved with outlining the complexity of the sociocultural variables
associated wiih tae innovative process. The following chapters will deal

with vccupational subculture variability and data collection probleus.
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A_HODEL UF THE TRAISFER OF TE Hi0-ECDNIDAIC THHOVATISHS This section of the

paper presents an:! discusses a model represeating the trunsfar of techno-
econcriic innovations. The concept “innovation” 2s used “ere refers to '...an
idea, practice, or object percecived as new by the relevant unit of atoption”
(Rogers add Agarwala-Roqers 1975:150). The relevant unit of adoption is
referred to as the tarcet groun. liost social scientists agrea that an effec-
tive prograz of techno-economic innovation transfer consists of the following
essential aid interrelated ingradients: (1) develcprient by resource sciantists
of an innavition vhich is compatible with the targat 2nvironment and economy,
(2) effective communication of the new idea to the target population (3) recog-
nition by the tarset sroup that the new idza will fulfill a perceived need

and will De, or can ve, nade consonant 'rith existin; haliafs values. attitudes,
and status and role relationships. These three key ingredients form the first

stages in the transfer of an innovation as depicted in figure 1.
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Figure 1 illustrates, in diagramatic forn factors infiutencing the
transfer of techno-econonic innovaticns. Tha foe'-hack Tocps in the wodel
indicate the dynanic nature or the innovatian trinsfer mtacess.  Focusing
on cne very iaportant asnmect of the nelel we find that innovation attributes
(cf. Rogers and Shoemaker 1771) are entera:’ undar several stajes of the transfer
process. Tnis multipie entry incicates the Jdynamic, multicomponzntial nature
of an innovation. The attributes indicate the catogories of sicning attached
to an innovation, and thair multiple entry reflacts the fact that (nis nraning
nas the potential of changing as the inaovation becones waown . test2! and
adopted or rejected (Pollnac 1973). These various asnocts of the imeaning of
an innevation and tucir systenic offects ara 2xanired belys fore o focus 0.
2ach stage of thz transier of innovations.

Prior to discussin, the variaus staras or toe trapsfer of ianovations, it
should be nctid thet “he wocel arzgantas in figure 1 unlass vieuzd pronerly
oversimplifies the corplaxity of the processes involve.. s will bo seen
below each staje is conposed of interlockins sunsystams  sach of which
nlays an important role in either racilitating or iwpeding the transfer of
innovations.

Developuent of Innovaticn hy Jesciice Scinntists  Little will Lo said

adout the actual development procass cince that falls vitiia the domain of

the technical snecialist. .zvertieless scie criteria should ha saecifiad

for welection of itens to e transforre! as innovations to 2 tarqet nopulation.
Often an itei is selected bocause it orked elseubero, Sometines itens are
developed specivicaliy for a ~iven situation. At this staze of the transfer
process, the attributes of an innovation are those that the changz agent pre-

dicts for the innovation in the target .roup context. The accuracy of theso



S
predictioﬁs is stronly relatad to knowledge of the tarcet group. For example,
one nmust determine if the innovation is too complex for the target group.

e.g., what levels of training are necessary to operate i, and do sufficient
nutbers of qualified individuals exist amonn the target group? One ust
project the compatibility of the innovation, and this is no simple matter
since it is a multivariate compatibility we are concerneu with, Is it
compatible with tne environment--e.g., will it improperly exploit the rasources?
Is it compatible with the sacial systea? 311 it result in incrzasing social
stratification and unejual distribution of weaith thus jacreasing notential
for social unrest? i1l it break-up traditional wori groups vhich vere kay
elements of social control? i1l it chanze traditional distributions of items
associatod with prestize and power? 11 tha new tesks required bz compatible
with the psychological .iake-up of involved individuals in the target group?

In determining this, it must be determined if quantity is nore inportant

than quality if leisure time is more irportant than either more quality or
quantity. etc. The change acent iwst also assess the trialability of the
innovation--can it be iade available tor tasts by all concerned individuals

in tha target grouy or will only the richect 2 able to acguira the innovatior?
Finally, and very juportant with regard tn the mesniné of zn innovation is its
obsavvability  Can thc results of its application be }eadily observed, anl if
not . how can the tarjet croun de convinced of its e?fieacy? These and many
other gquostions concarninge the meaning of an innovationiwill be exauined 1in
detail in rolation to othor stages of the transfar of techno-econionic innova-
tions.

At this point. however, it should be stressed that the more siailar

the attributes at the development stajse are to those at the percention, trial,
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adoption. and institution stages, the wore likely tuc inrovation transfer
procesc will be successful. The probability of achieviny this goal can be
enhanced by prior acquisition of relevant socioeconomic, cultural, and envir-
onmental data and most importantly, proper counication of the multicomoon-
ential weaning of the innovatign to the tarjet group at the contact stage.
Coimunication is one of the kev ingredients in the transfer of techno-econoric
innovations which will be examined in the next section.

Contact It is ohvious that no innovation can be transferred withiout the
target group's first 2eing wade aware of its existence. Xnowledqe of the
innovation .awust "2 caraunicated  and nmany ashects of the communication process
have an effect on its evaluation and acceptance by the tarcet group. As one
of the first crucial staces of th2 transfer of innovations the communicetion
procass eserves caraful attention.

The communication evert entails sevaral immortant components (Hvmes 1?646);
(1) the participants--senders, receivers, interpreters, spokesmen, etc.,

(2) tiie channels--speaking, newspaners, ramrhlet, radio  television. wall
posters  atc.' (3) the codes--the language (naticnal local dialact. atc.),
conbination of languag2 and pictures, 2tc. (4) thz s2tting--formal meeting,
schonlroom. on tue beach, etc.. (3) the nessage form--salasian's nitch,
seriion informal chat, etc.' and finally (C) the topic--nare informetion con-
cerning attrioutes of the innovation. It is important to npte that these
components of a communication event forw an interrelated vunole--a system,
‘The topic may define certain characterictics of senders and raceivars. For
example, the change anant should be of the saime sex as th2 taraet group for
the ciffusion of inforuatiocn concernin: birth ccatrol in many societics.

Relative social status and familiarity of sendar and receiver dictate


http:infor.al

10

message form and code in many cultures. Fauwiliar mzssage forms or codes may
be taken as insulting when used by strangers. Cliaracteristics of the receiver
may also dictate the channel and code. It is obvious that writien messages or
the national language cannot be used with people who have only a rudimentary
grasp of rcading or the naticnal tongue. The intricacies o7 these interrela-
tionships sugoest tiuat one must becowe sensitive to th2 structure of communica-
tion events within the target group either through extensive“exposure or with
the use of a qood Tocal-level assistant. A brief examinatici of the interac-
tion between the comwonants of cosmunicative evants.and the cransfer of innova-
tions will indicave so.e important areas for further stuay.

Turning to the participant couponsnt of the comuunicative event we
focus first on the sender ihom we identify as the change acent. Rogers and
Shoamaker's (1271) extensive reviaw of the literature identified several change
agent attributes associated with successful innovation trarsfer. (1) target
group rather than change agency orientatica (2) empatiy with target group:
(3) homophily (overall siiilavrity) writh tarjet group, and (4) credibility
in the eyes of the target group. The first three charactaristics imply a
sensitive understanding of the target group, while the last cradihility, is
provably a result of this undarstanding. Carnchi (1553) makes an irmortant
and related noint wiien he notes that advocates of change rust not be offensive.
One who understands and can empathize with the target group prodably knous now
to he least offensive. A lack of this type of understandine on the part of
the change agent {sender) cen lead to difficult situations vhich may result
in project failure. For 2xamnle, Jones (1274) renorts that relationships
botueen Tarners and official gbvernment change acents anang the Plateau Tonga

in Zambia broke dowm into hostility anmd withdraval due to misunderstandings
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about witat each could exnect freu the otier. 3uch wisundarstandings, of
course, also lead £5 a loss of cradiaility on tho oart of the chani? agent.

Initial tar-et croup racipiants of thr wassage .nsc e idontifiat,
The ideal is to Ziffuse the .essane  znd ultinately tin danovation o as aany
individuals as possinle within the too et group. overtaelass, axparizsnce
has shoua that chance agant success s nositively relate: to woriing throush
opinion leauers (Kogers and Shoecker 1371). Sarrett (1733) notes that aroas-
tije is not 4 joao acans of juantifying oyinion leeders wo will He offective
yitinin snecific Joscins secavss the prestijn ratin: of the sane persan 3y
vary froa context to contaxt. For :xewle an ovinion lea'er eita roard to
net fisidn, say not a2 an opinion leader for trap fisuing. Nttoowsts to
jatroduce @ aydraulic sals il orass ia Africy vers: T2ss taan sotul
hecausa caant? 2 ents coanunicatad tie iafor.ation absut the inaovetion to
aales with taz seliof that the sonen waald acyuiasca to t22ir aushznils
(D5i5u2ku 1:77). tiocen traditizaally sressod the seeds anl g tae 1 por-
tanc2 of vyaroducts which uould D2 destroy2ad Dy the a2y “ylreulic press
Tha sress was introduced throuyn taz calas and sussequantly rajactzl

Rorers and Shoetakar (1:71) prasent a nuoar of attritutas ssaciated
with opinion leaders. zvertiialass, aven within a snecific forain it is
difficult to identify an cpinion lzaler ith only the use of ilaatifying
cihiaracteristics suchi as social status, dacrez 27 social perticipation. nass
wadia ex:osure, etc. It is 2ften nacessary to raly on sociowatric tochind

sy~

wes (cf. .icnzal aad watz 1223, Lionherger and Copus 1772). IV Tar soue

L2
€<

reason (i.2. praesonce of oozinion leaders itn a vasted dinterast in the
status quo) it is not alvisahle to sork tiwrough npinion lzaders. ina chanze

ajant should try to inform as any conczrae! individuals as possivle. If
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funds 19t the nuder of n202le 4i2 cen B2 reachet, those possessing cararac-
teristics associatad witl carly adortien of innavetions (cf. next section)
are probably the sost effective tar et since tigir asontion could lead to
more adoption tirough the dewonstrotion effect (Crasaus 1791 ).

Turning to comaunication cianncls. those rost likaly to result in effec-
tive, cresisle sassace delivery to the tar2t croun shoult e used,  Knav.
legseanle individuals within the society can >z consulte (2.7, marketing
specialists), or opinion survays of attitudes, helizfs, ant valuss concerning
the various chamn2ls can be conducted to dater.ius tha cost affective,  Soame-
£iies this sust e don2 on a trail an? error hasis. :avertielzss. aven wien
an effective .eldiug has boen isolatad, its success oftan denznds on otner
factors. For exapla, Sinha and richta (1772) note that succoss of instructicn-
al television in India often depands on thz farder's motivagion to change.
dogars and Shoeaker (1.71) cite nuaerous studies whicn invicate that altnough
wass wedia (2. . radio, nawspaners. talevision) are ismortant at the kaouwledse
function (bringing to avareness) iaturpersonal cagmels erz 1portant at
the persuasion function. They note, however, that the 1ass m2“ia are rola-
tively sore important than interperson:l channels of counication for zarly
adopters. Most iwportant for intoernational deyalopient Hragracs, thsy indicate
that the .iass undia channals are ~are effective atony peasants in lesser
develones countries when usad ia camdination with interperso#:] cnannels in
organized s.:all _roups of 1nd1viﬁua1s wno re ularly west to attond and discuss
mass wadia oroyrans.

Althougn it is obvious, it aust He noted that ierea of functional
literacy must be ceterainad bafore sritten ijass aelia channels can be consid-

ered a viable alternative. Additionally, ani less odvious, it aictures form
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an imortant part of the comwunicativa avent, target arous fuailiarity with
the interpretation of tuo-dinsensicnal pictorial ucterial saould he taicen into
consideration (cf. Hudson 1337).

Use of proper code is also an inportant censideration, and it is not as
simple as merely selecting a lancuage with waich tae tarjet croup is fawiliar.
In bitinoual contexts, one language may have .ove prestige tnan anothor (La.bart,
et al 1u5C, Aubin 1:22) or aay e situationally dependent +sith respect to its
usage. For exapla 2udin (1255) resorts that vari.auce in use of 2ithar
Guarani or Spanishi in Parajuay Jepends on location, d2 ree of forizlity
intigacy seriousnzss of situation, and sex of sarticisaents. Evan 'men only
ona lancua ez is spoken thara ey H2 iifforaat codes shich sis1ify 2orea of
resnact, social class and otner varizhlas. Srom and Ford (13721) clarified
tha extent td .hica ceoree of intinacy und status effect 'irect adiress usaie
in Averican English. Further leartz (1°77) indicates that Javanese 3as thra2
levels of spa2ca, including honorifics mich erc r2iate: to tae narticipants
aje, sex, kinship relation, occuration. gealth aducatioa, ralicious cowmit-

foconversation  ioe haclkograunt

l

1 setting, coatant

[eR]

qient, family bhack jrounc, soci
of social interaction hHatween thie speakers, and the precence of a third darson,
The foregoing are not isolatzd examnlas. Such veriance in lapjuase usase
occurs in nany societies around tie worid {cf. durling 1970 llyacs 13:55) an:
failure to adiere to these usually uawritten rulzs nay less2a taz credibility
of a ~essaye.

It should o2 notes that strict aunerence to tha foreseing nracavtions
will net necessarily guarinte2 adequate comvwunication. As ona sznsitive change
agent noted “ue spoke the sa.e languase but e didn't covaunicater (Wellar

1955.1). Recent psycholinquistic research (Pollnac 1370a, 17735; Szalay, Lysne,
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and Bryson 1972) has indicated a significant dejree of variability in semnantic
structure which could iipede effective coaaunication. “allman (1765)
indicates that in Basutoland the failure of 2 mumher of developuent schemes
can be attributed to seaantic probieis in the comrunication of rieasurenent.
Pollnac (1374) denonstrates a fair asount of sesantic variability with respect
to food nlanis a.ony the Bazande of Ujganda and arues that aricuitural
chanye agents .ust beco.e sensitive to variahility in the sarantics of ajri-
culture if they are to effectively communicate with various seciors of the
population.

The setting of the coiaunication, like the channal, Jdeneads upon daterwin-
iny the st effective tachinique within the tarcat sroup.  As was natad aove,
houever . the satting may offect the code used as well as nogsate for:r. For
exauple, in our society, a scruon is not ti2 proper nessane 3rs to be used
between friends &t a party. Situationa} constraints such os these onarate
in other societies in contexts which the cnany2 ajent may not oe aware of
without previous researcs. For exarpla, ia vuch of tha worl: schoolinyg is

associated with children. If comnunication of instruction concaraint ap

(%)

innovation is neld in a schoolroon setting with a student-teacner aessaj
for.i, adults in such sociaties nay be relyctant to attes? {Foster 1272).
Finally turning to the tosic, tie wessage rust focus on the various
attributes of thz innovation listed above anphasizing noints congruent
with the attitudes, beliefs, and values of the target ¢roun. If part of the
message content is a dewonstration. it must use jtems which are faniliar anc
available to the tar.et croup. For example, in one developiny country where
the author worked, a television proaran was constructes to increase the use of

a fish product through verbal inforsation ahout its nutritive centent and
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preparation. The demonstration was conluctad on ap electric ranye in a
country where most of the target ponulation used charcoal, wo0d, or kerosene.
Thus, the cooking ties and techriques ware not apnlicablz to most of the
target group. A valuavle discussion of the style, structure, and content of
effective messazes can ba found in Triandis (1371).

The tarset croup's perception of the innovaticn is greatiy influenced Hy
the above liscusse< attributes of tha contact stage. In tie next section ue
turn to otner variables which influence the perception of a nav iten or thing.

Parceptions of innovations by the target croup ar2 neriaaps tne most
4ifficult and least tanainle variablas to De consiuarad in the trapsver of
innovation nroczss. levertheless, they are a.ang the qost inmortant. The
comwunication stage is aimed at influenciar tiase serceations nich il
result in eitinzr trial and subseouzat atontion or vejaction of tha inncvation.

Foster has written that

Jhen peopla are confronted ith pae onnortunities, acceptance
or rajection depends not only unon the hasic cultural
articulation a ravorablz pattarn of social ralations,

and econotic nossibility, Hut also udan nsychclagical
factors. How doa2s the novelty appens to the intividual?
That is lhou Joes nz narceive it?  loes pe s22 it in tae
sa.i2 1i nt as the technical spacialist who praesents it

to him? Does it convey tie saue message?  Since nercep
tion is lerjzly determined by culture, pecple of different
cultures often serceive the sane phenomenon in “ifferent
aays (1573:130).

Furthersore Rojers and Shoemaker (1271) cite nuizrous ernirical studias
indicating a relationship detwezn the narcention of the attributes of an
innovation listed in our woel (Figure 1) and its rate of ajontion.
Kivlin and Fliegel (1237) notc that perception of innovations account for

over fifty percent of the variance in adoption rate.
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As can o2 seen in figure 1 there is Teedback between percestion. contact,
and refornulation. It is essential to constantly, and sensitivaly, monitor
the perception of innovations. This tyoe of foedhack can rasult in reforaula-
tion of eitner the comvwnication or the ianovation and prevent its untimely
rejection.

Jdany diffapant variables influence tha percention of an innovation's
attributes. The comunication of the innovation as discussed above is one.
Othar variablaes can e classified as individual, social, or cultural. Ilentifi-
cation of these variables can be a comlex nroblem Lut if it is agrozd that

1]

fus}

favorable paiception of an innavation ic accumanieds Ly =arly adostion. we ¢
begin witi the thirty individual charactzristics asssciate) with 2ariy adop-
tion which Nogers add Shoewaker (1071) derivel fron & iassive revizt of the
Titeraturc. These thirty claracteristics cun e fouad in Tavi> 2. The
categories usad are these aresanted Hy togers ant Shoaarker (1371.174-173)
except that the socio-econonic charecteristics ara divided iato individual
and entreprenureal characteristics.

The ficures in waiventheses following each variable in Table 1 indicate
direction of the relationshin, nunbar of empirical studies reviewad and
aercent of studies which sunport the relationsnin., For example, education
is positively ralated to early adostion. and 7% of the 275 studias tasting
the relationsiip oetueen these two variables supnort the genaralization
niost of the seneralizations are supported by about 02 to 7270 of the studies
and only tuo by 1070, Additionally ost of the studies are statistical
in nature, 7. soie stuuies prasent Tindings waich indicate that given indiv-
idual with quality ¥ there is a good likelihood (with a stated nrobability)

that he will be an early adopter, or civen a group of individuals with
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Table 1. Attributes associated '-ith early ado;ticn of Innovations (Rogers
and Shoemaker 1.71).

Socioeconomic Attributes

Individual

1. Education (+275, 74.0)

2. Literacy (+33, 53.)

3. Social Status (+1232, ciw)
4. Upuard cobility (+5, 1uD%)

+ 120
5. A2 0 220, 48%.

- 33
Entreproneural

Laraer units (+227, 27..)

Commercial Jrientation (+28, 717)

Favoraizle attitude Touard Credit (+25, 75.0)
Snecialized Cperations (+13, 30%)

= DN e
e o e e

Personality Attributes

Emoathy (+14, 247)

Dogmatisn (=27, 47))

Ability tc Ceal with Aostractions (+2, 63))
rationality (+1i, 720)

Intellicence (43, 1J0%)

Favorable Attitude Tovard Channe (+27, 754%)
Favorable Attitude Touard Lisk (437, 73°)
Favorable Attitude To.ard CLducation (+31, .V
Favorable Attitude Touard Scicnce (+27, 7..0)
Fatalism (-17, £2.)
achieverant otivation (#2232, 210)
Lavel of nspiration (+#3., 7

.

)

PO = DWW N OO L3 ) P =
. e e e . e . e s

b pmt it

Comrwnication cenavior

1. Social Participation (+149, 73.)

2. Integration with Social Systew (+, 13C7%)

3. Cosmopolitness {+175, 75)

4. Change Agent Contact (+156, <7°)

5. Exposure to iiass dedia (#1135, 657%)

G. Interpersonal Communication Channels (445, 770)
7. Information Seaking about Innovations (+14, 055)
8. Knouwledge of Innovation (+30, 75/

C. OJegree of Upinion Leadership (433, 75%)



18
quality X, therc will be more early innovators tinan vou would axsect on
the basis of chance alone. 3Jecavse of the niture cof tnese razlationships. it
is often nezassary to take more than one variable at a tine jnto account
as a veans of increasina th2 orodability of nredicting early adoption,
For example, Chattopadnyay and Parank (1357) dinterrelated five psychological

variables witii innovation adoption Genavionr in India (fatalis, consaorvatisn

authoritarianism, change proneness, level of aspiration). Individually

these varicbles account for bztueen 24 an:! 40 percont of the variance in
innovative hebavior. A wultiple regression analysis, hovaver, inticated

that fatalism, conservatism and authieritarianism torather acccent fer 52
percent oi the variance with tie other tuo adding an insigaificant amount

to the total. It is thercfora essential to 2xaning tha individual attribites
associated wvitn tha perception of innovations as buncles of attritutes and
not rely on any on2 indicator. %5 indicated above. raliance on sinale indi-
cators dccreases the probonility of accurate oredictien.

Although individual differences are important for uadorstanding varia-
bility in the innovative process, it is important to realize that the socio-
cultural contaext plays a _ignificant role in daternining the Aistribution
of many of th2 characteristics listed in table 1. For exammla. among the
individual characterisiics in table 1, aducatien and literacy depend in large
nart, upon the educational opnortunity structure of the matrix socioty. Social
status, unward nebility and varisnca in preductive unit size are interr2lat-
ad and more likely to be manifasted in comwnities witn 2 fair amount of
socioecononic Jdiffarentiation than in relatively hosoganaous p2asant farn-
ing villages. This interpratation is supported by Stanfield and '!hiting

who note that althougs social status and wealth ara ralated to innovativeness
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regardless of comwunity type, "...farners in co swnitias with less land-
ownership concentration are sosewhat uore pron2 to innovate (1372.%71).
Turning to other characteristics in tabla 1, a comercial orientation and
favorabla attitude towards credit is rar2 i a sudsistence aconomy but rela-
tively common in market econowies, while specialized onerations occur more
frequeatly in .iarket orientad systens.

The personality characteristics can also be unlerstood as reflections
of the sociocultural satrix. E-patiy, “dojmatism. chility to ceal with abstrac-
tions, rationalicy intellijence (as cononly ceasured). Tatalisn, and favor-
able attitudes towar. chance, education, and science arc all cbviously related
to various sociocultural variatlas. Feor cxamle, the 2xistenc2 of a wdarn
educational syste. functicas to acguaint iniviluals rith a2w ieas znd other
peoples, tuus fosteriny a dayrec of eapathy and raducing de rmatisa, L oo
educational systes also increasas the apility to deal +ith abstrections and
sroblems in what we refer to as a rational wenner. .an iadividual fro:a
traditional villaje relatively isolated fron tie outside worll, has little
basis for empathy 1ith a chance azznt or aovernment official. ilis behavior,
uhich outsiders way view as dogmatic, way ba the only =ffactive (and therefore
rational) means he has of dealing with 1 spacific problen. and his subsistonce
statis allows for little error.

Favorahle attitudes tousard change, ecucation, and science are fastoraed
in systews with successful ongaint chanjge, where the fruits of education and
science can b2 seen. Fataliswi is often corwmon in situations where the indiv-
idual perceives that he has Tittle control over natural and social conditions-
as this control increases, the uejree of fatalis.a .ecreases (Foster 1773).

In addition, Edcerton (1971) notes that amonj East African pastoralists and
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farwers, fatalisa is related to crouding in rosidanca--anotaer sociocultural
variable. Favorable attitudes touard visk arc found in socioculturel contexts
where tha future is reasonably secure (cf. Parsons 1271 Thomnson 1775,

Pollnac and Pogyie 1276). Individuels in unpredictable sociocultural envir-
onments, 1iving on the narcins of existence can affor? 1ittla risk--thz slight-
est problaas can result in failure and starvation. Achievement otivation is

a complax, difficult to weasure variable (cf. Sutcliffe 1974) wnich is close-
1y related to level of aspiration. [Doth variahles havz been related to
traditional cultural institutions. The extraae iiportance of this variable

has been indicatad by Felt (1371) o suagests that 3% wediates bef.een educa-
tion Titeracy rmas Jedia exposure, and innovative henavior (also s22 logers
1309).

Amon ; the cowrwnication variables, cosmaolitness and oxrosure to mass
media depend on the transsortation netuerk and coaaunication channcls of the
gmatrix society -what Frey (1571) refers to as the 'develonwontal climate.’
Knowledce of and infornation seeking arout an innovatisa are ralated to
exposyr2 tarough travel (cosimopolitness) . the mass madia, anl or channe ajent
contact. A1l threc of these variadles, once acain, are denendant on comaun-~
jcation and transnortation networ«s.

Jverail, it can be seen that several sociocultural variables are associat-
ed with the individual characteristics rejated to perceptions of an innovation.
lost #rmortant among these are tho social stratification syste., e:iucational
opportunity structure, cesree of sociocultural stability. deree of market
versus subsistence orientation. and exient of corunication and transportation
networks. Some of these variables, alonn with several others, diracily

affect the percaption of the attributes of innovations.
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Turnino first to perceived couwatibility we find that in sose societies
where social oblisations arz extremely tire consuzing, any innovation which is
perceived as conflicting with thesz temporal demands would et resistance
(cf. Brown 1557). Another example of c¢yltural incomatilbility yith innovation
attributes occurs when procadures of werk traditionally associated with one sex
are to be performad by the other as a part of the innovation. Lowie (1354)
notes that zronc the Plains Indians, females norally practiced horticulture
wiile men hunted  Any ran who took up plouzhing was likely to be jeered at
because he was perforaing wouan's uork. Soue societies have cultural barriers
to the transfer of innovations in the fora of sunerstitions which arescribe
certain ways of doin- thincs, violation of which can result in punishment
(cf. Foster 1973). Innovations which ave parcaive! as changing existing social
relations are also rasistco (Acevas 1871). For exaolz, if the orfanizational
constraints of the ianovation necessitate reorganizing a Toraaliy 27alitarian
work group into gne compesed of superordinates and subordinates or vice-versa
rasistance couls occur. Dasgunta {(1975) denonstrates how the caste structure
of an Indian village can ~ither dipede or facilitate modernization of ajgricul-
ture. Anotier examnle is provided by Rothlat (1275) who notas tinat tradition-
al interaction patterns found in Iranian bazaars result in a high dearec of
social distance betuean peopla which inhinits development »f normative systens
apprasrizie to a developed narket system. Sellers who fail to maintain the
status quo are reported to suffer sanctions.

Innovations nay also bz perceived as being physically incompatihle,
Foster (1273) providas several exannles of hov innovations not corsistent
with traditional motor pattarns mect with strong resistance. For examle,

if the new innovation requires a neu bodily position for work, the new position
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may be more exhausting due to its stranueness and rasult in resistance or
rejection (cf. Dube 1958),

Yith regard to psycholoyicel coupatibility Doob (1960) notes that people
in a society are likely to accept forms of behavior which they perceive as
psychologically concenial and reject thosz nerceived as uncongenial. He cites
examples from Amnerican Indian acculturation studics o support his observation.

The advantage attribute of the innovation is usually not perceived in a
similar nianner by both the chance acent and tarzet group. ‘e usually think
of advantajge in terms of financial return. This perception of zlvantaze
is not a universal as avidiencesd by a study which indicates that Indian
in contrast to U.S. farmers, attach nmore immortance to social anproval of
an innovation than to its financial return (Fliegel, Kivlin. and Sekhan 19¢8).
Advantage may also he perceived as wmore than just an increase in quantity of
the product. For cxamale, somctines tho plant involved has nultiple uses
for parts other than the Truits or grains, llarriott (1252) notes that a new
variant of wheat was rejected in one area of India because in coparison with
the old variety it produced 3 stra: tic aninals did not Tile,produced infer-
jor fire and thatch, cnd did ngt ~rind, %neas, or result in es 00d a bread.
Foster (1573) cites several such exawples of multifunctional traditional
itens being replaced by ronofunctional innovations wiich uzre sudbsequently
rejected or revised. liith regard to difrerential perception of advantege,
the rarginal utility of leisure tine can he an important factor. Hewes (1274)

discusses the interrelationsnhips betwecn dictary deficiencies malnourishient,

and lack of eneray to Jo a full day's work. Thara has been some disanreement
concerning the rol2 of nutriticn in ccononic davelapnent (cf. Franke and

Barrett 1375, Belli 1971) but it seceus reasonanle that leisure time would be
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an important factor in perceptions of the relative alvantage of innovations
within a malnourisﬁéd target croun. Ferhaps the slaeping peasant is not lazy
but conserving eneray to perforu the vital tasks that keep hi~ and his fanily
alive. Advantaze is also relative- what is nerceivad as auvantage dy one
individual inay not be percaived as advantage by another. For example, resis-
tance often occcurs when vested interests perceive an innovation as Jdecireasing
their socioecona.ic position (eg. niddlemen faced vith a marketina cooperative).
In this case, tha vested interests, who usually have considerable socioeconomic
power and prestige, will actively campaign ajainst the irnovation. In a simitar
vein, Jones (177%1) ncints out that tie traditional suterior position cf eluiers
aiong the Plateau Tonga of Zasnia pleced constraints on the success of younicr
aen with respact to farning activities.

Perceived co pnlexity of an innovaticn is also related 9 its adoption.
Conplexity is a relative judgament reiaie? to the level of technglonical
developiient and educational opportunity structure of the tarcet population.
dnce asain the sociocultural context is an important variahle. Rogers ani
Shoemaker {1971) cite several studizs supparting the hypothesis tiat therz is
2 neyative relation bebueen the comlexity of an innovation and its adontion
rate. 9n2 study cited (Petrini 1933) finds that comlexity in combination
witn relative advantaje explains 71 percent of the variance in rate of
innovation anong Suedisn farnars,

Perceivad trialability of an innovation is also an important Hatarrinant
of adoption Trialability is related to costs involyerl in obtaining an
innovation and its rzlativa availability. Perceptions of cost are relater
to the econoaic status of taryet group memders. Sudsistence level producers

are less apt to perceive an innovation as trialable if it will cost then
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something since they usually do not have slack resourcas for investuent
(cf. Detlalt 1975 Gartrell, ililkening. and Presser 1573, Cancian 1247).
Rogers an¢ Auarttala-Rogers (1975) discuss the importance of slack resources
in the innovation process. Kivlin and Fliegel (126 ) however- note that
small-scale farmers are more likely than .siddle-scale farmers to taks siort-
run risks. They have less financial conmittizent, less to lose2, and more to
gain by euphasizing short run returns. Tous, trialability is complexly
related to the oconowic sector of the sociocultural watrix. Rogers and
Shoenaker (1271) cite several studies indicating that the rate of adoption
of an innovation is nositively related to its trialability as nercaived by
rlanbers of the taraet yroup.

Erasmus (1951) places a yrest deal of espnasis on thz onsarvesility of

the results of an innovation. le points out that innovations nost likely to

(]

succeed are thosa for which a quantitative appraisal of advantages ar

possible with only casual observation. Joger en! Shoanaker (1971) once

[}

again cite several studies uhich support the husothesis that an inaovation's
rate of adoption is positively related to its narceived chbservability.

As the nodel indibates, the perceptioa stajs can be follousd dy either
trial or rejection. Additionally, if porceptions are sanpled by the cuange
agent  percaived incompatibilities can he reduced hy either new instructional
messa-es {communications regarding tha innovation) or restructuring of the
jnnovation by resource scientists. MNevertieless, many of the socio-cultural
and individual inenorotibilities do not appear until the trial stage
or later. This results in vestructuriny of the perceived attributes of the
innovation at thase later stajes. ‘le next turn to the tiial stage. an impor-

tant stage for determining so.e of the real attrioutes of an innovation.
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Tha trial sta,e is whea wany of toe real short-tern attributes of an
innovation are discernad hy tne target jroug. At the trial sta;e the target
grouz determines if the innovation is ia Tact too corplex, if its anarations
are comativle, at least in the short run. wite th2 social and physical
environuent, if its advantacses are observetle. and, if in fact tiaey can
afford to ~ive it a tricl. Many of the sane saciocultural ant dadividual
constraints waich we discusse at th2 parception staze ill now Ho tested for
short- tera compatinility. Saort-tersi cowatitilit; is strossed since the
trial staje is often short and sociocultural dysfunctions often take some
tine tou Jevelop,

So.e sociocultural strains Jo apapear at this stasa, hoever. I tho
cost of taz innovation is such that feur can afford it, anl if it is serceived
as giving sore afvantag? to tuosa feu, the disadvantages cay actually
caapaisn alainst it., Additionally, acay subsistence lavel socictiag nave

3 noru of raciuracity which functions to <istribute suae sood (e.y¢. food,

woney etc.) to kins.en. friencs, etc. vic are in acetd uith tne urderstanding
that they will zive to the donor wnen a2 is in nzed. Since !uring thz triel

rate. thore i1l He Adeaands on

[}

staje (and later) wot all develop at thz sia
the resources of the asost advanced. If t.aey heed the dowands, taey often
Joose advantagas jained by tae innovation, if they lisrejara the densals,
thay nay Tace ostracisy or severc criticisw (Foster 1272). Thus wualer
trial ta2 earlier perceived adventa e way fisappear into the reciyrocity
netuork. 53 a roesult, soae nay percaive tihe danovation as being more trouble
than its worta and rej=ct it.

Jther sociocultural constraints cite' in the percention stage aay become

iore salient at the trial stage anl result in revision or rcjection. Royers

and Agarwala-Rogers (1273) note that weny innovations g0 througn axtensive
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ravision in th2 process oFf adostion.  Such ravision aftea sarvaes to raduce
unanticipated incoimatibilities and rosvlts in alontion after subsaguent
triul.

The adoption stuce is reacuad Jhai sudstantial nuahcrs of the tar et
ponulation Devin to use tne innovaticon. b fiis sta 2 its 2wviron-antal
sociocultural, anlt indiviiual coasatidilitias are savoraly tostad, ra the
rasourcas sufficient to support thz ora intensive 2x.-13itation? ™o the
pyaraducts result in uncana,eable »1lution?  loes unngual acwisition result
in intansitication of the social strutification swstr {cf. waljart 177
Barnarid on. ¥2100 127237 Is it co patidle :dt. ar ‘oes it ussat tratitional

wark , recrection, kin, ant recidvrocity crovps (cf., Fastar 17°72)2 Is t':

nutritive status of thz population sufficizat to :aiatain £h2 recuire!
effort (leuss 1077 Is t.e scciacultural aatrix sufficioatlyr stable to

pariiit reinvestoent of excess product to sustzin dovalon wat (ci. Parsons

j—a

L1271 Taowson 1,70 Fallnac ant Fo- iz 17775)7  mes the inwvation srovile
a real acvainta,2 in rarss of ovarall _204?  Coms it oroaviie €11 th2 o0l the
alzer dten dia 2lus sodetihin, i3 adtition (3.2, ure laisura ©i3, aorz2 wal-
ity or juantity, etc.)? These and otiar juastions raisa. 11 iz 'iscussion

i

avove will b2 askal oy tie tarzet _roun at th2 alootion stie. Tre Titaturn

(cf. Craswus 1321 locars anz: Sac2.aker 1771 Foster 1777) s fillal sith
axasplas of inngvations whiica dere alont2ad anl taza raiacted lua to wmantici-
pated iaco.oatisilitizs,  Tiarae i3, of azursa conee azain the pussinility
for rovision Uy b2 taret roun ani suhsasjueat alnatiog.

~

Rejection socatiues, aftor eifior tho sarcention, trizl or ¢lontion

stage the innovation is rejecta!. any reasons Far this Lotential rejection

are <iscussed ahove. ltaouxh thz innsvation is rejactad, the chan;? ajancy
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might not wish tc cease its efforts, cspecially if tiw failure ':as due to
factors vhich can he refornulated. vcther or not the arency vishos 1o
pursue the transfer of the rejected inrovation, it is imaortant to determine
the reasons for rejection, It is important te fotermipe tich attritutes of
the innovation, real or nerceived, resulted in its failure, [ survey concern-
ing the attitudes, beliefs, and values associated Jith the dinpovation following
its rejection may aid in pinpointing spacivic reasons for its failure and
facilitate further efforts within the same or othar taroet oroups. If the
innovation is not rejected, it hecomls institutionalized folloina the adopticn
stage.

At the instituticnalizaticn stage the cociocultural systen adapts to the

innovation. The 'innovation" status is remcved and it tncenes An intenral
part of the sociocultural system (Rozers and Agariala- .cners 1876).

The adaptation of a cultural syster to an introduced item can rave Lroad
repercussicns. The influence of the automohile on American lifestyles is one
obvious examnle. Even the introduction cf an innovation as simnle as the
viacon can greatly affect a cuitural syster. For examplz, pPliss (1752)rites
that the introduction of the uagon arong the Paparo (an Pmerican Indian group)
resulted in displacement of sore parts of the tectnolory, estehlishment of
new technologizs and specialities, cffocted shifts in the di.icion of labor,
and influenced cormunity solidarity and the relations of the Papaco with
syrrounding pacples. Such cinanges can even affect household structure.
Handwerker (1:72) cleerly shous hor household orqanizetion was rastructured
as a consequence of the introcductior of a system of industrial technologies
in Liberia. ien lost their status as suhsistence providers, and women moved

into market selling. MHurdock (124%2) further notes how chanres in subsistence
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strateny and household structure can effect chanaes in kinshir termincloay.
On the individual level, Coob (12G0) provides evidence that hasic changes in
personality occur as people accept innovations and begin to modernize. These
changes, some of which are not of interest to aid orqanizations, are cited
as a means of demonstrating the systemic relationships between rany seemingly
unconnected facets of a society.

hevertheless, some of the changes that occur in a society after the insti-
tutionalization of an irnovation are of vital concern to aid organizations.
For example, in a discussion of disease and development Puces and Funter (1972)
point out thn relationship hetween the new diets and stress associated with
modernization and a number of forms of physical disatility. Cn the societal
level, Apter sucgests that "the most direct impact of modernization on tradi-
tional societies is in the forration cf new roles associated 'ith the moderniz-
ing process" (1765:123). Bernard and Pelto (1972) note that indivicuals
who are already in advantageous positions in a socioeconomic hierarchy can be
expected to be the ones who take advantage of innovations--they have both
the slack resources (free capital) and are in rore favorable positions with
respect to information sources. They suncest that in most cases the socio-
economic effects of techinical change lead to increased sccioeconormic stratifi-
cation. Hendersen's research in Pritish Honduras (1972) and Alexander's in
Sri Lanka (1975) support this ceneralization. Such increases in social
stratification arc often manifested by further concentration of contrcl over
productive resources (cf. Havens and Flinn 1775). Fromm and faccoby (1979),
basing their internretation on psychological characteristics, argue that land-
holders with “productive-hoarding" charscteristics will become richer while
the peasants with "unproductive-receptive" characteristics will fall to the

bottom.
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The importapce of regional variahility with respect to these responses
to the institution of innovations was clearly demonstrated 'y Pelto and
Poggie (1974). In a regicnal approach to the study of modernization, they
find differential responses tc the mcdernization process in two regions of
i“exico. In on2, medernization of the existine agricultural techinolegy result-
ed in «n intensification of the social stratification sveterm, In anotiher,
the introduction of a new iroductive technology (industrizl plants) involvad
a sharp departura %rcm the past agrarian econcmy, recuced the importance of
the old elites, anc producad a restructuring of the socijal stratification
system--a rise of a nav niddle class and a reduction of the importance of
the established zerarian elite,

Irrespective of tiie hasis for these deletericus chanees in sccial struc-
ture, Erasmus (1961) notas that they «i11 reselt din (rolicnal Histress amons
pezsants who have lost their old prestice systern and who lack the opportunity
to take part in the new one. These increases in social stratiticaticn vill
lead to more relative deprivation amore future generations and ennance
chances for social upheaval with disastarous long-rance effects (I'cues 174).

Bodley (1575), in what is perhaps an overly pessimistic view, fiscusses
other potential dysfunctions ¢f modernization wrich we will not go into hare.
Suffice it to say that the institutionalization of innovations can lead te
both positive and negative conscquences. Chanoe acencics sioulc bhe familiar
with both potentialities, especially the latter, and do t"eir utwost to con-
struct programs which w111 result in the greatest qood for all concerned,
which in many instances i1l not b2 a simple increase in gress national

product.
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SUMMARY  In sum, one finds a complex retwork of environmental, scciocultural,
and psychological variables related to the successful transfer of innovations.
A very recent study conducted by Development Alternatives Incorporated (iorss,
et al 1976) provides a detailed examination of factors reiated to success or
failure in 36 rural development projects in Africa, !exico, and South America.
Their findings substantiate the importance of many aspects of the model discus-
sed in this section. Development Alternatives, Incorporated found that strong
leisure preference and extended family obligations affected success in 10 pro-
jects; social obligations in six, and Tlocal sanctions against inrovation or
accumulation in five projects. Overall, they tound that project success was most
affected by local action taken by small farmers to complement outside aid. Lecal
action included farmer involvement in decision making during design and imple-
mentation, the importance of which we indicated by the feedback lcops from per-
ception to communication and reformulation. Level of local action was, in turn,
affected by tha specificity of agricultural information offered hy tne extension
service, the importance of local organirations in the project, and effective
two-way communication between participants and management, once again reinforc-
ing the importance of proper communicaticn networks in the development process.

Overall, our review of the literature indicates that selection and devel-
opment of innovations must take into accourt the various attributes of innova-
tion complexity, trialability, observability, compatibility, and advantage.
communications involved with the transfer should be culturally appropriate
and emphasize the attributes most compatible with the attitudes, heliefs, and
values of the target qroup. Target group perceptions of the innovation are
important determinants of success at all stages from the first contact o» through

'

institutionalization, and these perceptions are based on messages received
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during comnunication and the real attributas of the innovation which manifest
themselves during the trial and adoption stages. At all these stages the key
role played by environmental, sociocultural, and psychological variables
emphasize the importance of a systematic, multivariate approach to the study of
the transfer of innovation process. In the next chapter, we outline the system-
jc nature of man's psychocultural adaptation to the marine environment to pro-
vide a matrix for our discussion of techno-economic change among smalli-scale

fishermen.
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FIAN'S PSYCHOCULTURAL ADAPTATIONM T THE MARITE ERVIRCHVEMNT

INTRODUCTION  Han's adantation to the marire environment poses problems

which are, in some cases, distinct from those rosed by the demands of other
ecological nitches. In most cases he has offected this adaptation through
cultural means--through the development of tec (logies, ideclogics, forms

of social organization, and cognitive orientations which facilitate attempts

to fulfill his needs. In terms of sociocultural adaptation much attention has
been paid to hunters and gatherers, nomadic pastoralists. and horticulturalists,
but 1ittle systematic study has been done concerring adaptatior to the marine
environment--perhaps one of man's most extrams forms of adaptation.

Adaptation in man has heen cefined as ",..the process by which he makes
effective use fcr productive ends of the energy potential in his habitat”
(Cohen 1074:4C). This process is multicomponential and includes a complex net-
work of interactions between man's physical environment technology, social
organization, social environment, ideology, and individual hiopsychiological
needs and characteristicc. The complexitiss of these interactions are perhaps
most clearly illustrated by the nocel of human ecology presented by Poggie,
Pelto, and Pelto (1975) in a discussion of human adaptations (sce figure 2).

The lines connecting all components of the model of fuman ecology indicate
that a fundamental and important assumption is being made: That changes in any
one component have the potential of effecting changes in othier components. For
example, if there is an increase in population which results in a charge in
residential density (a change in the social environment). there may be chanqges

in social organization to control the increased interacticn, economic distribution

problems, etc. The new social organization and increased interaction implied by
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Figure 2. Model of Human Ecology {Adapted from Poggie, Pelto, and Pelto 1975:10).
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increased population density require changes in ideology (attitudes, beliefs,
and values) to insure proper function and acceptance Ly the people. Nifferences
in ponulation density are also related to individual psychological variavbles
such as depression, fear, independence, etc. (cf. Edgerton 1971). With respect
to the physical environment, increased residential density creates waste dis-
posal prcblems, decreases in agricultural land, etc. These changes in turn nec-
essitate new technologies if man is to effectively cope with the changing situa-
tion.

This brief discussion of the interrelatedness of the various components of
the model is provided merely as an illustration. We have scarcely scratched
the surface of the numerous ramifications of changes in population ancd residen-
tial density. The relationship between human society and culture and the nhysical
environment has been the subject of much debate in the sccial scierces (e.q.
Forde 1049: Steward 1955; Harris 1968). Rather than arguing for any priority
with respect to directionality, the model presented here siinply allows for
jnteraction between hunan cultural and sccial systems and the environment.
Ample evidence concerning the mutual influence that one has on the other will
b= presented, and the complexities and usefulness cf the model will become more
clear as we proceed with our discussion of man's adaptation to the marine

environirent.

THE PHYSICAL ENVIRONMENT  There is a great diversity of marine environments

around the world ranging from the cold arctic to the hot tropics. Details
concerning this diversity will not be examined here. The more modest scope

of this section is to discuss general features of the marine environment pre-
sent in nearly all areas where man has lived. Tie scope is further reduced by

limiting our examination to elements of the environment which influence aspects



of the human psycnocuitural adaptation systen.

Perhaps the most important aspect of the sea with respect to adjacent
human populations is its food, esoecially protein, production notential.
Carl Sauer argues that for pre-acricultural man "the sea, in particular the
tidal shore, presented the best opportunity to eat, settle., increase and learn.
It afforded diversity and abundance of provisions, continuous and inexhaustible";
that "betueen high and low tide a v.ide asserhlage of life forms useful to man
js to be had for the taking" (1°¢3:30%). In cormparison to land arcas, esnec-
jally arctic, the sea ccntains an immense amount of organisms vhich can be
used by man. Fitziugh (1272) notes that this relatively “iagh diversity of
organisms results in lonc food chains with conplex ecological structures which
provide feedhack and requlatory mechanisms that serve to dampen population fluc-
tuations. Additionally, fish have hig!' reproductive rates, and small-scale
fishermen can only exploit a small portion of the sea, thus allowing the fish
to reproduce and move from the larcer ocean (Lenski and Lenski 1974)., The mar-
ains of the sea and land also precvide an extremely rich ecolonical zonc. Tidal
marshes, river moutiis, ancd coastal bays are characteristic of neiti:er salt or
fresh water, but their access to the sea, concentration and retention of land
and sea nutrients, protective shelter, and shallow water rooted or attached
plants make them extremely productive (Turk, et al 1274). Ve must, bowvever,
maintain an auareness of the fact that man, ever primitive man, can measurably
affect the population structure of marine animals (cf. Shawcross 1775).

Despite tre lonc-term population stahility of marine organisms, numerous
desirable species manifest short-term cycles of availability. For example,
snecies such as salmon anc other migratory fish can be exploited only during

certain times of the year by small-scale fishermen. Additionally, periods of
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inclement weather may prevent small-scale fishermen from going to sea. Thus,
although the sea is highly productive and continuous over the long-run, there
is a short-term periodicity with respect to the availability of some desirable
species. Overall, however, we find that the sea provides a relatively long-term
continuous and short-term periodic supply of animal protein.

Another salient aspect of the marine environment is that the food source,
the' prey, is often hard to see--it is located beneath the water or in the sand
and silt at the hottom. FEven when prey are visible, they are often displaced
and distorted by the refraction of light in the water. Even sea animals which
surface for air spend considerahle amounts of time hidden beneath the water,
aspecially when they perceive danger above. tot only are the prey hard to see,
but they are located in an environment alien to man--a tiquid environment, fluid,
saline, and always in motion--an environment in which man is biologically il11-
equipped to survive. DNense objects sink; some things dissolve and loosely
anchored things are swept away (cf. Hewes 1943).

Another feature of the marine environment is that it is flat except for
minor surface irregularities caused by waves and swell, Uhen one moves heyond
sight of land, it becomes relatively featureless. These factors in comhination
with the alien nature of a liquid environment result in a condition of relative
removal from land based society when one is at sea.

The sea's margin with the land is in general a relatively narrow strip.
This is true even uvhere estuaries penetrate the land if one compares the width
of the estuarian system to the total land mass. The narrowness of this strip
permits rather easy access to flora and fauna of both land and sea. Addition-
ally, various features of this narrow strip are considered attractive to man:

e.g. its recreation potential, the diversity of forms, etc. People inhabiting
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the littoral zone are also most likely to have first contact with long-distance

travelers from the sea or coastal migration routes.

In sum, Table 2 presents general aspects of the marine environment which
have some influence on human psychocultural adaptations to this important resource
sone. Further sections examine the relationship between these features and

other aspects of the model of human ecology.

Table 2. Ceneral aspects of the marine environment influencing human adaptation

. Diversity of organisms

Long-term continuity of food sources high in protein
Short-term periodicity of food source.

Prey are hard to see.

The sea is fluid and in motion.

. The sea is saline.

. The sea is dangerous.

The sea is flat.

. The sea is relatively featureless.

10. Removal from land based society.

11. Marrow margin with land (lineality).

12. Attractive for recreation and aesthetic reasons.
13. Relatively open to outside influence.
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TECHMOLOGY  The objective of this section is to examine constraints placed upon
exploitation technology by the marine environmnnt. There 4111 be no attempt to
catalog the diverse technologies man has developed to take advantage of the
sea's resources. Only general factors which characterize the technologies in
most, if not all, maritime oriented societies will be examined here, and these
features will be directly related to attributes of the marine environment

discussed in the previous section and related to other aspects of maritime soc-
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jeties in following sections.

In general, marine exploitation technologies are quite diverse. In terms
of activity, they range from the basically passive collection of organisms
from the natural margins of the sea or from fixed facilities such as traps,
nets. or weirs to the active pursuit of large sea mammals with harpoons. In
terms of size, they range from small hooks, harpoons, and basket traps to giant
stone tidal weirs more than 1200 meters in length (cf. Mishimura 1975); from
small one-man dugout canoes to large ocean-going vessels complete with process-
ing equipment, llith regard to spatial and temporal constraints. they range
from a few hours collecting along the seashore, close tb home to months at sea
exploiting resources hundreds, or even thousands of miles distant. Finally,
in manpower requirements they range from the solitary individual to hundreds of
coordinated individuals. Despite this great diversity, the technologies must
cope with certain general characteristics of the marine environment.

Turning first to the long-term continuous and short-term periodic nature of
the productivity of marine organisms, it was argued above that long-term contin-
uity results from the diversity of organisms in the sea. This diversity allows
man to exploit a number of different organisms, indicating the need for a div-
ersity of capture techniques and equipment. tost fishing societies. in fact,
manifest a range of fishing techniques which permit them to exploit numerous
species. The periodic nature with regard to the production and exploitation
of some species necessitates variation in techniques at different times of the
year as well as some sort of preservation (e.g. drying, smoking, fermenting,
etc.) and storage techniques.

Various approaches are taken to overcome the difficulty of seeing marine

organisms. For example, natural signs such as feeding birds are used, dogs
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are trained to secarch-out seal breathing holes in the ice, detailed tradition-
al knowledge of the bchavior of marine organisms is nassed down from generation
to generation (cf. “orrill 1967), and finally, complex electronic devices such
as sonar are used. Even when these various techniques are used, the location
and capture of marine organisms is an uncertain matter; thus fishermen often mix
their strategies to insurc adequate catches (cf. Davenport 1960).

The fluid nature of the marine envirQnmenr places important constraints
on technolooy (cf. Poggie and Cersuny 1274; Hewes 1048). an needs air to live
and work, thus he must either stay above the water, somehow obtain air beneath
the water, or remain in the water for oaly snort neriods of time, Vessels of
various kinds from hand-powered ducout cannes and rafts to huge metal ships
with diesel engines and sometimes platforms on stilts keen him above the water.
Aquatungs and diving bhells permit man to work heneath water but only for limit-
ed periods of time., A1l thesa technologies have one thing in common--tha work
space is limited and surrounded by a life threatening medium, enhancing man's
removal from land-hased society.

The continual motion of the sea requires a technology to keep things from
being suept away (cf. Hewes 1248). Boats must be hrought onshere or anchored far
enough off-shore that they not be damaged by wave motion. Unloading in the latter
case requires docking facilities or small load transferring boats. The salinity
of the sea makes it extremely corrosive for many building matorials; thus vesscls,
platforns, and docking facilities must e carefully maintained and built of
anti-corrosive material whenever possible. Further, man cannot drink sea water,
so fresh water must be nrovided on long voyages from storage or distilling
facilities. Inadequacies of any of these technologies result in danger for man,

thus they must be desicned and maintainad for safety.
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The flat, fcatureless nature of the sea has resulted in the development of
various techniques for locaticn of either desired landings or fishing areas.
Some are based on the use of triangulation from landmarks, thus confining
fishermen to areas of the sea within sight of shore (cf. Prins 1965: Forman
1970). Soine use complex combinations of astronomical navigation, currents,
swells, birds, otc. (cf. Lowis 1972) permitting movement into the onen ocean.
Finally, others use modern electronic navication aids. These are all relative~
1y complex techniques, especially the latter tuwo, requiring a fair amount of
knowledge for safe and effective use.

any of the above noted aspects of the marine environment result in a
relative removal of seamen from land based society. This removal is enhanced
by the smallness of the platform man takes to sea and the life-threatening
nature of the ¥luid epvironment which surrounds him, This reijative removal
has resulted in the developmeni of omergency procedures (e.q. Tife boats,
life vests, etc.}), sea to shore and boat to boat communication cevices, as
well as techniques for preserving provisions and the catch until they can be
eaten or brought to shore.

The features discussed above concerning man's technological adaptation to
the marine environment are quite obvious. Anyone vho has had some contact with
the sea has knowledge of them. f'evertheless, they are reviewed here in an
attempt to prepare the background for a discussion of the interrelaticnships
between these environmental and technological attributes and various aspects
of man's scciocultural system. These technological attributes along with their

environmental correlates are presented in Figure 3.
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DARINE EMVIPOMTERT TECHI'OLOGY

diversity of organisms

Tong-term coentinuity diversity of canture techniques

~
short-term periodicity ”  need for preservation and storage
prey hard to see -—— - - e e > development of location techniquer
sea fluid and in motion > vessels, platforms, diving devices
anchorina techniques
salinity = provision of fresh water at sea
nreventative maintenance proce-
dures, anti-corrosive materials
danger > maintenance and desian for safety
flat/featureless ) navigation techniques
removal from land-based society —> emergency procedures

communication devices
food and catch nreservation

Figure 3. Relationships between marine environment and technology.

THE SOCIAL FI'VIROITIENT  The social environment of a society is defined

as including demographic characteristics such as populatien size, density,
éex ratio, and distribution, as well as a consideration of ponulations within
interaction range.

Turning first to the long-term continuous productivity of the fmarine
environment . we find that fishinc economies usually have a potential for
supportinc relatively large, sedentary populations in compariscn te other hunt-
ing and gathering societieé; For example, archeological evidence indicates

'that after early ﬁeruvian hunte}s and gatherers turned to the sea, there was a
radical ‘increase in population (ijoseley 1975). Chard (1974) writes that increas-

ing sea-levels, vhich maxinized during the early Jomon (7000-%0JCBP) in Japan,



42

resulted in a more irreqular coast, with longer linear dimensions and an increase
in shallow water. This combination of factors increased the potential for coast
duellers to cxploit the sea's resources and promoted a marked increase in popula-
tion and settlement size. Beals and Mester (1974) note t!at southern California
was one of the most heavily populated sections of native Mort' ‘merica, and that
the coastal strip, inhabited Ly the Chumash Indians, was thc most densely settled
section. The relatively large and dense population of the Indians of the Morth-
west Coast of America has been commented on by several authors {cf. Froeber

1053: Criver 1751 Nrucker 1055). Cven in the relatively inhospitakle arctic,
maritine adaptations seem to permit ré]ativc]y large nopulations (cf. McCartney
1975 TNumond 1075 Fitzhugh 1972). In summarizing the evidence for Arctic

areas Fitzhugh (1975a) notes that an increase in the size of settlements and
regional population seems to be related to the intensification of maritime
adaptations. Diamond (17¢9) suagests that Ku'n Shen, Taiwan, hecause it is @
fishing village, can support several times the nopulation found in farming
villages. Further evidence is provided by Kroeber's (1763) discussion of native
population density in North America. Cverall he finds the densest populations

in coastal arcas. The density is cven more marked when it is calculated on

the basis of shore-line miles which provide a more accurate cstimate of popula-
tion densities for maritime oriented communities (Kroeber 1963:168). The ten-
dency for maritime oriented communities to be more secentary than other hunters
and gatherers las been noted in archeological evidence from the Aleutians
(McCartney 1975), Alaska (Dumond 1975), Labrador (Fitzhugh 1972) Peru (Moseley
1075), and Japan (Chaid 1774). Lenski and Lenski (1574) note that 49 percent

of the fishing societies live in permanent settlements as contrasted with only

10 percent of other hunting and gathering societies. In sum, there is ample
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and status relationships are i.rortant aspects of the social environment bacause
they may exnlain how communities influence zach ot':zr. Donald and litchell
(1275) found strong and statistically significent relationshivs Letwean size of
salmon run, variation in salmon run, pogulation, an? local groun rank among
he Southern Kwakuitl of the Nort!mest Coast of Nort" Amcrica-- the Jarger the
salmon run, the oreater the population, and the hicher the lecal croun rank,

The dangerous aspacts of the warine environmant may alsc affect certain
democraphic characteristics. Poccie and Gersuny (1974) not=2 that tie commercial
fishermen of the United States record more fatalities per nillion man-days than
coal mining, thc most dangerous of land occupations. Since males do rractically
all of tha dangerous deep-sea fisitin in most societies, one would exnrct en
imbalance in ti:e sex ratio in maritime communities unlass ot..er factors cperate
to lower the nonulation of females. Scr= evicence for such an dirtalance in the
sex ratio is provided by Firth (1265) who notes thiat amon- the iialay fishaermen,
overseas voracing has reduced the nroportion of males in the nopulation: of the
52 recorded male deaths in the area whore he conductes his research, 23 resulted
from accidents durinc sea voyages. Ohnuki-Tiarnev (1976) nrovides further sumnort
by notina that the hich mortality rate of Ainu men during runting and fishing
is among the factors contrihuting to a chortece of men,

Settlemant natterns arc alsc influenced by various aspects of the marine
environment. lle have discussed above the relationshin betwesn the long-term
continvous nature of production and settlement stability. The relationship
hatuieen short-term periodicity and micration u:as also roted. In acdition,
the marains of the sea are often agriculturally unproductive; thus, maritine
oriented pennle uhio also nractice subsistence aariculture must make a decision

as to whether they will live inland and travel to the sea to fish, or live along
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the shere and keep their gardens inland. Those who choose to live by the shore

often occupy narrow, lineal strips backed by lagoons and swamps, thus increas-
ing the procbability of unacceptable levels of population density as population
growth occurs. Population pressure in such a narrow zone would result in a
splitting-off and radiation of population units into like habitats., Maddox
(1975) discusses such a process for a riverine adapted people which should be
applicable to the thin strip of the littoral zoue. gahlins (1962) notes that
fisherren. ccrnunities on Moala in the Fiji Islands are located in bays and inlets
glong the shere far enough apart to rermit effective production. Locations
in bays and inlets are favorable because they provide some rrotection fr:m the
destructive effect of wave motion and permit easier landings. Some fishermen
in densely porulated arveas live on their boats (cf. Anderson 1975). 1If the
neritime society is located on an island, ropulation pressure can increase
rapidly, resulting in mierstion to other islanlds as has occurred many times in the
Scuth Pacific.

In cany instances fishermen, like many other occupational subcultures,
form societies unto themselves. Fishermen, however, are often residentially
isolated as well because of their location alony the narrow marzins of the sea.
This isoletion is enhanced by their separation from and based society while at
sea; hence, in many societies the larger land-based society treats fishermen
as social outcasts. For erample, in India fishermen are classified as untouch-
ables (Norr 1972, 1975), in both Chine and Korea they are the object of consid-
erable prejudice and oppression (Ward 1955: Anderson 1975; Brandt 1971), in
Jepan fishermen are ranked very low on the social scale (Jorbeck 1954, 1968),
and on the Horn of Africa the Scmali leave the fishing to "...the midgan and

other despised groups" (Murdock 1959;321). In cases such ag these, the external
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social environment is in a pesition perceived to be superior to the fisherman.

Finally, maritime societies are relatively open tc contacts with long-
distance travelers. Their shores are onen to vessels from other maritime
societies, the narrow margins of land and sea form perfect migration routes
(cf. Hewes 1948; Sauer 1953), and the attractiveness of the marine environment
attracts tourists and other inc¢ ' iduals who simply want to enjoy the sea. Some-
times such pleasure secekers increase population pressure in the littoral zone
when they begin to build residences and other facilities.

In sum, the relationship between the physical and sccial environments in
maritime communities is summarized in Figure 4. In the next section we will
examine the interrelationships between the physical and social environments,

technology, and the social organization of maritime communities.

SOCIAL ORGAMIZATIOM The social organization of a community includes elements

which govern human interaction in areas such as family life, production,
distribution, property relationships, and status and role relationships. It
includes consideration of institutions such as family, kinship, work, and social
control groups. The discussion presented kere will include consideration of the
interaction between social orcanization and the physical, technological, and
social environments of maritime communities.

Political organization and social stratification The first important

feature of the marine environment t:at we will consider is the long-term
continuous production of food sources high in animal protein. Farlier in the
paper it was noted that this productivity can result in relatively large and
dense populations as well as sedentary settlements. Relatively large, dense

populations require more complex systems of political organization than small,
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thinly scattered populations. This proposition is supported in the ethnograph-
jc literature which indicates that nearly 25 percent of the fishing societies
are organized into multicommunity societies in contrast to less than ten percent
of other hunters and gatherers (Lenski and Lenski 1974). Sedentary tiving also
permits a greater accumulation of goods than a nomadic life. Accumulation of
goods leads to the potential for some to accumulate more than others, leading
to the development of social stratification. This generalization is supported
by the observation that 32 percent of the fishing societies in the ethnographic
atlas (Murdock 1967) have -some sort of hereditary nobility in contrast to only
two percent of other hunters and gatherers (Lenski and Lenski 1974). Sanlins
(1958) notes that there is a direct link between environmental productivity,
technological efficiency and degree of social stratification. He presents
empirical evidence from Polynesia which indicates that when other factors are
held constant, the degree of social stratification varies directly with produc-
tivity. Knudson (1970) reports a similar relationship for a number of iMicro-
nesian coral islands.

Despite the fact that fishing societies manifest more advanced forms of pol-
itical organization that other hunters and gatherers, their level of political
integration is usually less than that of farmers and pastoralists. The pol-
itical integration of societies within which fishing is the dominant subsis-
tence activity is characterized by politically independent local groups
not exceeding 1,500 in average population. The autonomous local communities
are proportionately more common in dominant fishing societies than in other
types of societies (62) percent versus 38 percent respectively). In keeping
with this low level of political integration, there is a strong tendency for
codified laws to be unimportant or absent (phi = .34, p = .025)

and individual rights in real property or rules of inheritance to be absent
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(phi = .17, p = .005) in dominant fishing societies as compared to other societal
types (Pollnac 1974b). Lenski and Lenski (1974) attribute this low level of
political integration to the fact that consolidation of fishing communities
into larger political entities is inhibited by the fact that they are usually
‘strung out along thin coastal strips. Archeological evidence sugyests that high-
| er levels of political integration were achieved only after coastal populations
moved inland and focused on farming (cf. Moseley 1975; Coe and Flannery 1967).

In sum the relatively large, dense, sedentary population units of fishing
societies have led to the development of forms of political organization more
complex than found among other hunters and gatherers. Nevertheless, large
multicommunity forms of political integration have been inhibited by the dispers-
ed nature of fishing communities.

Occupational specialization, division of labor by sex, and social stratifi-

cation Another featuré of the marine environment related to aspects of social
organization is the diversity of marine organisms. This diversity has led to
the development of technologies manifesting a diversity of capture techniques.
Additionally, as noted above, other features of the marine environment have led
to the development of complex technologies (see Figure 3). Such complex tech-
nologies often lead to the development of occupational specialization to a
degree that is usually absent in simple horticultural and hunting and gathering
societies. For example, boat building specialists exist in West and East Africa
(e.g. Quinn 1971; Prins 1965), Oceania (e.g. Sahlins 1958; Hogbin 1964; Burrows
and Spiro 1953; Sahlins 1962), the Caribbean (e.qg. Dévenportii956), South East
Asia (e.g. Firth 1966), and South America (e.g. Forman 1970). As a matter of
fact, there are very few fishing societies within which fishermen make their own

boats. In Oceania where traditional navigation systems are highly developed,
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some individuals specialize as navigators (cf. Lewis 1972; T. Cladvin 147C;
Burrows and Spiro 1953). Comparing the degree of occupational specialization
among farmers and fishermen in Tikopia, Firth (1955) finus that tnere is no
specislization associated with the relatively simple farming techniques, out
that there is a marked degree of occupational specialization associatac with
fishing, especially deep sea fishing. He attributes this specialization to the
corplexity of the tecinology.

The long-term continuous production of the rarine environment also contri-
butes to occupational specialization., If the rcsource base is prouuctive
enough to provide for the nceds of the community with only & portion of tie
work force(involved in subsistence activitizs, tien non-fisternon can special-
jze in other activities. The archeological record previces evidencz of tue
development of occunational specialists concurrent with a shift from ¢oncral
hunting and gathering to a focus on maritire adaptations in several regicns of
the world (cf. Simonsen 1675; fwoseley 1975; Chard 1S74).

Occupational specialization is also related to other asgects of the warine
environment: dancer and the extent of removal from land-based society. In sub-
sistence level and peasant societies women perform subsistence furctions, tut
they are alsc expected to bear and care for children. Fishing, especially deep
sea fishing from boats, is of such a nature that it is difficult to include less
than fully active members in a crex. The size of most artisan fisninc vesscls
and tne degree of coordinated activity required in relatively cranped work areas
simply will not allou it. Therefcrs women are usually confincd te shoreline
fishing activities vhere the work will not conflict with childcare dutics. Tae
ethnograpliic sample supports these cencralizations concerning the sivision of

labor by sex in fishing communities. With regard to societiss in wiica fishiig
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js the cominant subsistenca stratesy, wales do tie fisning witn negligivle female
participation in ..cst cases (45 percent). In 28 percent of tuese societies
bota sexes particizate vith wales cunducting nost of tue activity. Males and
females contrisute equally in 8 sarcent anc feuales contrilute wost in only 3
sercent. 10 nercent of tie uominant fisuing sccicties manifest a d¢ivision of
Tabor in wivich malas de tl.z majer fisning and/or wmarine aunting vnile females
conduct rinor shore or raef fisiing and/or s.ell fishing. Data were unavailasle
for 5 percent of t-ese sociclies.

In socicties uhare fisninc is codominant with some other subsistence activ-
jty, 39 percent manifest the pattern vhere tne nales do tic major fisiiing and/or
merine hunting ile famales conduct ninor shore or reef fishing anc/or collect
shellfisi. In 33 carcant of the colciinant socicties males Fisi viti negligible
fermale sartici.aticn. Botn sexas yarticipete ith walis Lradoninating in 18 per-
cent of e socictics and woth sexes coinbtrisutiing cquall, i only 3 percent. Data
was unavailasle for § .creent of e cooniauat sccizties.

Overall, nalss ceoiduct wost of tuo fisaing activity in the socicties in tie
ethnograsnic sancle. Of the 33C sccicties for uidch dite cencernding tie ¢ivisien
of labor in fishinc is availesle, Lot sexes participate equally in only 10 per-
cont of tie cases and female participation predominctes only 5 percent (Pollnac
1574b).

Numerous ethncorapiiies provide interesting cescriptions of tae uivision
of labor by sex in fishing conmunitizc erounc tie verld. One interesting featurc
which is Jrequcatly fouhd js that fenales often provice marketing sorvices
(cf. itorr 1572, h. Gladwin 1570, Forman 157C, Aronoff 1507, Fraser 1936,

Clacken 1935). So.ctiics this functions te ieap at least sume of the profits

pithin the fairily--tiae men fisi and tucir feuale relitives act as midvilenen
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(cf. Forman 1970). WNorr (1972) has suggested that this separate economic role
combined with the physical absence of men should lead to increased independence
for females in fishing communities. Norr (1972) reports that women in fishing
villages in South India are relatively morc independent and free than women in
farming villages. She attributes tais to their aconomic activitizs in the market
place where they sell fish, rice beer, weave nzts, etc. Women also appear to
manifest more independence in fishing villages in West Africa (H. Gladwin 1570),
Japan (Norbeck 1954), and Taiwan (Diamond 1969).

Occupational specialization is also related to other aspects of social

organization. Occupational specialists orien have differential access to re-
sources, thus suggesting that in some instances occupational specialization

will be related to social stratification. Sahlins (1958) has denonstrated tnat
in ceneral, social stratification is positively related to the degree of occupa-
tional specialization in Polynesia. Davenport (1956) found the same relation-
ship in Jamaica.

In sum, we find that the long term continuous productive nature and diver-
sity of organisws in the marine environment both contrilute to occupational
specialization in maritime communities. Additionally, all aspects of the marine
environment which result in the complexity of exploitative technology contribute
to the need for occupational specialists. Isolation from land-based society
and the dancarous nature of the marine environment have resulted in a division
of labor based on sex because of childcare requirements. Finally, we noted
that occupational specialization can be relatec to another aspect of social
organization--social stratification.

Share system of distribution, reciprocal exchange, extended kin ties, and

occupational specialization Turning next to the short-term periodicity of
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food resources in the marine environment, we find that it affects several ele-
ments of social organization} Perhaps most obvious is the effect that it has
on the distribution system. In neerly all artisanal fishing societies where
fishing is conducted from small boats, the catch is divided up into as many
shares as there are crewmen (usually three or four) plus one or wore for tne
boat and other equipment (cf. Forman 1970:82-88, Glacken 1955:167; Quinn 1971:
105). As the cost of capital equipment and its maintenance incrzases, tne equip-
ment share usually increases also (cf. Sabella 1974:221, 223). Additionally,
where fishing technology is complex enough to recuire specialists in tne crei,
some specialists recejve larger shares of tha catch than otiners (cf. Glacken
1355:167; Prins 1965:1€6). The iaportant goint about tne share system is that
it is functicnal in the maritime environment where resource availability can
fluctuate widely on a short-term basis. If capital equipment ouners werc to pay
‘their fishermen fixed sages, they could suffer financial ruin in periods when
fishing is bad (Forman 1970). Anotier 2lement of tihe iarine environment relat-
ed to the share system is the relative removal fron land-based society of fishaer-
men vho fish from boats. Here, espzcially in situations where the owner does

not fish, the share system serves to maintain tie incentive of an unsupervised
crew (Forman 1970). Further, Norr and Morr (1974) have suggested that the div-

ision of the proceeds into approximately equal shares for all workers ewphasizes
the cooperative nature of marine fisning.

Periodicity also affects catch distrisution by necessitating tihe ceveiopnent
of kin- and friendship-Tinked recisrocal exciange networks. If a boat does not
catch any fisn or if a man is too sick to fish, ne can usually depend on cthers
to provide him with subsistence needs. In many socicties, women and cnildren of

men who did not fish on a given day will te at the beach to help unload a return-
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ing vessel. They are always given some fish for their often unnecessary help.
For example, Mfantese fishermen of Ghana "... say that it is useful to have some-
one else carry the fish because it spreads out some of the work and profit of
fishing..." (H. Gladwin 1970:39). In many other societies there is no need to
perform even token labor to acquire a share of the catch. For example, among
the Miskito Indians of Nicaragua a turtle fisherman will distribute quite a bit
of a large turtle to reduce his portion to a level which is socially acceptable.
He gives meat to those in reciprocal exchange relationships with him who could
or did not acquire meat of their own that day (Nietschmann 13973).

Turning to the regional variability in production of the marine environment,
we can see, on the basis of the previous discussion, how it can be related to
the distribution of goods. We have noted that periodicity and regional variabil-
ity result in the need for either exchange networks or shifting residence.
Sahlins (1958) provides a clear description of how maintenance of kinship ties
is an adaptation to the economic necessity of cooperation in situations where
there is differential distribution of resources. He presents empirical evidence
from Polynesia relating the permanence of relationships between segmented kin-
ship groups to the need to exploit diverse, widely spreac resource areas. He
notes that where segmented kinship groups inhabit homogeneous resource areas,
kin ties are less likely to be maintained.

Regional variability in production also results in variability in distance
to fishing grounds which is related to elements of social organization through
technology which acts as a mediating variable. In a comparison of two fishing
villages in Jamaica, Davenport (1956) shous howu increased distance to fishing
grounds results in the need for larger vessels of a more compiex type. This

results in a greater need for specialization of labor in building the vessels;
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thus increasinj the costs and increasing the capital necessary for independent
fishing. Overall, increased distance to fishing spots resulted in yreater
specialization in the fishing industry witn its attendant increasc in social
stratification as was discussed above. The higher costs of the equipment also
resulted i a clearer distinction between owners and workers.

In sum, the share system of catch distribution within fishing groups appears
to be a functional adaptation to both the short-term periocdic nature of marine
resources and the lack of supervision in an operation well-removed from land-based
society. We have also seen that periodicity and regional variability in produc-
tion results in the need to establish reciprocal exchange ties to ensure survival
of both individuals and groups momentarily lacking resources. It was indicated
that extensive kinship tics are often maintained to facilitate such exciange.
Finally, it is argued that regional variation in production can lead to differ-
ential distance to resources which can result in the need for more corglex tech-
nology with attendant occupational sgecialization and increased social stratifi-
cation,

Equipment ownership, social stratification, and occupational mobility

As discussed above, constraints of tiie marine environment result in the need for
relatively complex technclocies to effectively exploit availaible rasources.

The construction of fishing equipment, especially boats and large nets, is
usually expensive in terms of material, labcr, and knovledge. Thus patterns of
ownership of the means of production is an irportant element of social organiza-
tion which is related to the relative complexity of required technolosy, whicn
.is, in turn, related to constraints of the marine environment,

Focussing the discussion on boat ownership, we find individual fisierman

owners (e.g. Firth 1966; Kottak 1966) and non-fisherman owners (e.g. Forman
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1970). In some cases several members of a crew will cooperatively own a large
boat (cf. Fraser 1960).. In other cases large, sea-going canoes are owned by
lineage heads (cf. Firth 1965) or lineage members in common (cf. Lessa 1966).
In general, the larger and more complex the tecinology, the more likely it will
be owned by non- fishing entrepreneurs (e.g. middlemen, local elites, .etc.

cf. Forman 1970) or groups of individuals (e.g. kin groups; cf. Nason 1975).

Kottak (1966) provides a good discussion of how the rclatively simple
technology of the fishermen of Arerbepe, Brazil provides relatively equal oppor-
tunities for all fishermen to oun capital esquipment and thus results in a rela-
tively egalitarian community. He notes that the cost of tie tecnnology is appro-
ximately equal to tiie average annual earnings of fisuermen in the conmunity;
thus the opportunity to buy a boat is theoretically open to all fishermen. He
points out, however, that other mechanisms operate to prevent tae deve lopment of
social stratification resulting frum income variance betwseen successful versus
non~successful fishermen. These mechanisms include the reciprocal exciiange net-
works discussed above as well as annual festivals which demand more resources
from the nore wealthy; thus, leveling out the aistrivution of wealth., he also
notes that the relatively short lifespan of plank boats inhibits transgeneration
transfer of ounership differentials through inheritance.

When environmental constraints reguire relatively complex equipment and tue
ovnership pattern is individual entrepreneurship rather than cooperative kinship
or work groups, there is great potential for increasing social stratification
as was discussed above (cf. Davenport 1956; Forman 197G; Norr and Norr 1974).

Several scholars have made important observations concerniny differences
between ownership of the means of production in farming and fist:ing communities.

Firth (1966) notes that land ownership has a permanency not- associated with fish-
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ing equipment. The ceasless motion and fluidity of the marine environnent in
combination with sudden, violent storms at sea maka fishing equipment espec-
ially liable to sudden damage and loss. Norr and Norr (1974) argue that tne
rapid depreciation of fisiing equipment in combination with occasional losses
result in higher rates of occupational mobility in fisuing than in farming.
They suggest that this results in smaller social and economic distance bet..cen
owners and laborers in fishinc,

I» sum, we have noted the interrelationships between the physical constraints
of the marina environment, complexity of ejuipment, equipwvent costs, and typz of
ovnership, As =quipment costs increase, the likelinood of individual fisherman
ownership decreases, thus promoting the development of social stratification,

In most instances, however, differences between o-mers and vorxers in small-scale
fishing communities are minimized by the ralatively low cost and impermanence

of capital equipmant which is subject to sudden loss or damace. These factors
enhance the possibility for occupational movility awony small-scalz fisnermen,

Workgroups, egalitartanism, male society Discussions of eguipnent owner-

ship lead naturally into a consideration of boat crew compositicin. In comparing
Thai fishermen and farimers, Foster (1575) notes that in contrast to farming
groups the size of fishing groups is rigidly determined by technology. This

is obviously related tc the limited space on a vessel, Further, Norr anc Horr
(1974) note that ocean fishing demands much more reliance on reciprocal interdep-
endence and coordination of crewmen than agriculture. Pulling a net, launching
a boat through a heavy surf, and respondiny to the ever changing nature of the
sea requires a high degree of skillful cooraination anong a compativle workgroup.
Thus, technological constraints limit the size of the werkgroup and environmental

and technological constraints select for worker efficiency. It appears, there-
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fore, that crew composition should be flexible and not based on prescribed
social criteria such as kinship relations.:

Among many groups, however, creus consist primarily of kin (Sabella

1974; Andersen and Madel 1972, Blehr 1963). This probably functions to keep
profits within the family, but it is important tc note that crews consist
primarily but not exclusively of kinsmen. "In other cases crews consist primar-
ily of friends (e.g. H. Gladwin 1970; Diamond 1969), but H. Gladwin (1570)
notes that among the rifante, boat crews with family cores are more statle than
non-kin Yinked crews. One author explicitly stated that crews on Okinawa could
not contain kinsmen (Glacken 1955). The rational provided was that if a boat
were lost, the family vould perhaps loose both the father and his successor.
An unusual form of work group organization for small scale fisherien is found on
Isla de bMarcarita, Venezuela, There, fishcrmen are rural wage earners organized

into rancherias. Rancherias are fishing camps wherein the fishing equipment is

privately owned by one or several individuals (Orona 1968). These rancherias
appear to b2 a scaward extention of the plantation system, an unusual but
noteworthy form of werkgroup organization among small-scale fishermen,

Norr and Norr (1974) nave suggested that tha need for coordination witiin
fishing crews and the physical risks associated with the marine environment
ijncrease both the need for interdependence and the importance of each worker,
This, in combination with the rapid depreciation of equipment and tie possibil-
ity of equipnent loss, decreases the social and economic distance between owners

and laborers. Hence, they argue that work relationships in fishing creus should
be more egalitarian than among farmers. Their data and tne ethnographic liter-

ature supports this proposition. For example, Norr (1972) reports that few dis-

tinctions arc made within workgroups among fishermen of South: India; that the
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owner does not direct work--he participates as an equal. Burrows and Spiro
(1953) comment gn tue egalitarian nature of fishing vorkgroups in Ifaluk, and
contrast this with the general rank consciousness of Ifaluk society. On Taiwan,
Diamond (1969) notes that friendship characterizes the relationships Letween

crew nembers. T. Gladwin (1970) reports that although the navigator is in com-
mand of the vessel on Puluwat, he is not aloof--he pays attention to tie sugges-
tions of crew members and imparts a sense of egalitarianism. At Arembepe,
Brazil, Kottak (1966) writes that the captain works like all the other creu
members. When the fishing begins he is the sawe as the crew. Knudson (1970)
stresses the fact that tha exploitation of terrestrial resources is an jndivicual
act in Micronesia while marine resources are exploited by cooperative grougs.

The same general relationship hold in Nicaracua among Miskito turtle fisheruen,
There, land nunting partnerships are loose in contrast to the close cooperation
demanded betueen turtle fisnermen. Turtle men must have partners they can

rely on; thus, partnerships form around eacn individual's skill, reliabilicy,

and temperament (Nietschmann 1973). The nzec for cocperation in trap fishing
among the Matupit of New Britain is given strqctural expression in ¢roups Ko
as motoni which are associated with particular arecas of oeac. used for fisning
related activities (Epstein 1969). On Saint Kitts in tne Ceribbean, Aronoff
(1967) notes that fishing crews are integrated and covperative with 1ittle strat-
{fication in comparison to cane cutier yroups. Ha notes that fishermen are like-
ly to view their captain as helpful and nurturant in contrast to cane cutters

who view the head cutter in a negative manner, suggesting that ne takes advantage
of the men. Firth (1966) reporte tnat among valay fishermen tie crew leader
shows a readiness to consult the crew on natters of policy. Mfantese fishermen

of Ghana believe that harmony in the boat is essential to safcty at sea (Quinn
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1971). Sabella (1974) writes that cooperation is su necessary a.~ng the fisher-
men of Caleta San Pablo, Peru that arguments stop short of the beach. He fur-
ther notes that crews are very egalitarian-- even the captain performs the same
work as the crew. Finally, Brandt (1571) comments on the egalitarian nature of
interaction aboard fishing vessels in Korea.

The egalitarian nature of artisanal fisherren workgroups was conmented on
in detail because of the important function of workgroup organization as an
element of social organization. Workgroup organization is so important that
when fishing people form part of a society that has a strong system of social
stratification, gcean fishing is organized as the occupation of a lov status,
caste-1ike group {e.g. as in Japan and India). Horr and Norr (1974) suggest
that this caste-like separation of fishermen functicns to insulate the larger
society from these potentially threatening ecalitarian relationships.

Additionally, workgroup organization is often related to shore-side social
organization. In many societies crew leaders (e.g. navigators in Polynesia,
captains, etc.) also enjoy a leadership role ashore (cf. Davenport 1956,

T. Gladuin 1970). Further, the friendships which often develop betieen crew
members can form the basis for non-fishing groups. Fraser (1960) reports that
amon¢ Malay fisnermen of South Thailand, boat groups are very durable ard fre-
quently serve as tiue foundation for otiier social and economic groups.

The givision of labor by sex in fishing leads to boat creus conposed ex-
clusively of men in practically evory society around tie world. The strong
interdependence of these men on each other as they gain their supsistence in
a dangerous environnent frequently finds expression ashore in institutions re-
flecting male solidarity. For example, Brandt notes tihat much of the Korzan

fisherman's leisure time is spent in the company of other men. He writes that
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“the company of fishermen is more exclusively é man's society than agriculture
where women share much of the work" (1971:65). '

In sum, constraints of the marine environment are related to both vessel
size and technological complexity, both of which affect crew size and the recruit-
ment of crew on the basfs of skill. liany tasks onboard require close cooperation
between fishermen: thus, workgroups tend to be egalitarian. Low costs of small
scale fishing technology, the impermanent nature of fishing equipment, and the
close cooperation required usually result in little social distinction between
owner and laborer, thus enhancing the egalitarian nature of the workgroup. Fin-
ally, the division of labor by sex and the close interdependence ties between
crew members often results in the formation of male groups ashorc based on the
maritime workgroup.

Sea tenure A very important element of social organization is control of
natural resources. Land tenure is important amongy horticultural societies, and
sea tenure is just as important among fishing societies. Nevertheless, this
topic 1s rarely discussed with respect to small scale fishermen. Perhaps our
Tegal definition of the sea as an open access resource has inf luenced the manner
by which we view sea tenure in other societies. Additionally, the flat, rela-
tively featureless nature of the sea and its broad expanse presents boundary
marking problems not associated with land.

A review of the literaturc revealed several types of sea tenure operating
in fishing communities. Least freguent was individual ownersinip. Suttles
(1974) reports that among the Straits Salisn of Western Washington, some shell-
fish beds and fishing areas were formally owned by important men in the comriun-
ity. Rights to this property wgré clained through inneritance. Pernaps the most

frequent form of sea tenure is communal ownership. For example, in Ulithi,
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Micronesia, a canoe fishing in grounds belonginy to another district was
traditionally subject to seizure (Lessa 1966). Knudson (1570) suggests that
in Micronesian coral islands, level of production influenced populatior growth,
which, in turn, increased the societal level of territorial integration; fin-
ally, higher levels of territorial integration are related to degree of leader
control over marine resources. In Polynesia, areas of ocean are corporate estat-
es of groups of people, but title to the areas is asscciated with the group lead-
er. Although all group members have use rights, the leader has the prerogative
of administering use (Sahlins 1958). In South India, villages as a whole have
rights to specific fishing grounds (Norr 1972).  Norbeck (1954) notes that
Japanese fishing waters. are defined by prefectural law which usually conforms
with traditional assignment of fishing waters. Among the Yoruk Indians of
Northwest California, beach and seacoast rights were traditionally conmunal
property (Beals and Hester 1474). Even in present day U.S. society where the
sea is legally defined as an open access resource, Main lobstermen claim fishing
rights to particular areas. Tae lobstering territories are associated witn nar-
bor gangs, and violation of territory has resulted in equipment destruction and
other forms of violence (Acheson 1975).

In some areas where there is no formal recognition of sea tenure rights,
fishing spots are kept secret. For example at Arembepe, Brazil the fishermen
view the sea as an open access resource, but good fishing spots are kept secrct
(Kottak 1966). Forman (1570) reports a complex system of naed fishing grounds
and landmarks among tie raft fisherren of Brazil. Location of -the fishing
grounds is made by visual triangulation and knowledge of fish within them is
transmitted from father to son over the generations. Forman suggests tiat

secrecy regarding spots acts as a spacing mechanism,
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Finally, some societfes claim that there is true open access to marine
resources. Fishermen of Isla de Margarita, Venezuel. report that any man
fishes where he wishes (Orona 1968). Davenport (1956) suggests that although
fishermen usually set their pots in the same area off Jamaica, there is no
permanent tenure over sea areas. Finally, Firth (1965) notes that on Tikopia
no fish resources are owned,

In sum, despite the difficulty of boundary maintenance in the sea, some
societies do recognize rights over fishing grounds. Most commonly these rights

seem to be communal.

Summary The complex interrelationships between the physical and social
cnvironments, technology, and social organization discussed in the previous
section are 1llustrated in Figure 5. It is jmportant to note that a‘though our
approach was to determine antecedents of social organization, elements of social
organfzation can also affect other elements in the model. For example, we not-
ed that larger, rmore complex technologies are often controlled by groups of
individuals. It should be noted that as cooperative groups suci as these dev-
elop (either kinsniv based or other:ise) they facilitate development of even
Yarger and more complex tecanologies. For example, Nishirura (1975) notes that
it would have been impossible to build the large stone tidal weirs found in Japan
without'the great amount of manpower brought together by roya} command under the
feudal system,

Overall, as we consider more elements of the model of human ecoloyy, the
systems of interrelationships become more and more complex. The complexity of
these interrelationships indicate that changes in any subsystem might have

broad repercussions throughout the systen.
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INDIVIDUAL BIOPSYCHOLOGICAL CHARACTERISTICS Particular aspects of the occupa-

tion and subsistence pattern of marine fishing allow one to make suggestions
concerning psychological characteristics cof individuals following this pursuit.
Perhaps the most important aspect is the challenge and danger associated with
braving the sea, lan faces alone, or with small groups of men, the perils of an
environment he is i11 adapted for. He must rely on his man-made vessal for
support and protection from the sea and the creatures therein. The necessity

of facing up to this dangerous and challengying environment probably selects for
a certain type of personality configuration. This configuration would serve to
psychologically adapt the individual to tiie situaticnal requirements of the mar-
ine environment. It is therc®ore cxpected that fishermen will ve relatively
more active, aggressive, and courageous than individuals gaining subsistence
from land based pursuits. For example, Poggie & Gersuny ( 1974) report

that fishermen from Southern New England are acventurous, outdoor types in com-
parison with milluorkers from the same region. Support for tiie claim that fisu-
ermen are more aggressive is provided by Aronoff (1967) who notes that a Saint
Kitts fisherman is more likely than a cane cutter to take active response when
mistreated by a crew leader, He alsc nutes that aggression between males and
females is more frequent among fishiermen than cane cutters. Glacken (1555)
notes that on Okinawa fisking villages use morc "rough language" than farminy
villages. Use of rough language may be interpreted as an expression of aggressivi-
ness. Abrahams (1074) writes that the fishing captain in Tobago nust be brave
to encourage his men, T. Gladwin (1970) reports that on Puluwat there is an
heroic quality to sailing--the risks taken result in a zest and occasion her-
oes. He writes tiiat fishermen often troll simply for the excitement of it,

although it is less productive than other methods. The emotional appeal of
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trolling was also noted on Ifaluk by Burrows and Spiro (1953). Panamanian

small scale fishermen emphasize the sporting, pleasurable aspects of their
occupation when asked what they like about fishing (PolInac and Ruiz-Stout
1975). Forman (1970) points out that raft fishermen have vecome legendary
heroes along the Brazilian coast with tales of their daring and couraye told
over the generations. Finally, Bernard (1972) comments on the folk heroic
nature of successful sponge divers on Kalymnos, Greece. Overall, the literature
supports the proposition that fishermen manifest the psychological characteris-
tics of being active, aggressive, and courageous.

Despite the proposed psychological adaptation to the perilous nature of
marine fishing, it is expected that the dangers jnvolved will result in a cer-
tain amount of anxiety. The anxiety generated for concern with safety of person
will coexist with anxiety concerning production {cf. Firth 1967; Cove 1573).
Indirect evidence for the existence of this anxiety is manifested in ritual with
regard to both damains. The relationship between anxiety and ritual will be
discussed below in conjunction with our development of iae ideological cemponent
of the model of human ecology. T. Gladwin has suggestec, houever, that psychol-
ogical tests indicate a "... lack of clearly forimulated concern over the self or
the future..." which helps seafarers in the Trux area withstand anxieties
generated by personal danger during long sea voyages (T. Gladwin 1958:897).

As noted above, fishermen meet the denands of their occupation alone or
with small groups of men., The decisions they are forced to make in the face of
uncertainty have immediafe effects with respect to the safety of the vessel
and its crev as well as tﬁe success of tie hunt, These decisions must often be
made with little hesitation because of tne rapidly changing nature of the sea.

It is thus expected that fishermen will exiiibit tendencies toward independence
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and sclf control. Tais expectation is partially supported by Poygie and
Gersuny (1974) finling that fishermen are characterized as 'independent' types.
Further, Pollnac anc Ruiz-Stout (1975) notz that fisnermen often cite independence
as an important characteristic of their ork. Kottak {1205) reports that success-
ful marine fishing at Arcmbepe, Brazil requires individualistic behavior. Ii
South Thailend, the economic orientation of Malay fishermen strosses individual-
ism (Fraser 1538). ‘Yarrison (1570) notes that among the wlalay of South Wast
Sarawak, fisning cavelops an independent discipline of miad. Finally, Cariboecan
fishermen fron Saint Kitts emphasize indepandence and self reliance in stateients
concerning reasons why U2y chose to fish (Aronoff 1257). Overall, the literc-
ture appears to suppert cur expectation that environmeatal and tochnaical con-
straints of occan fishiing resuit in independent, scif reliant fisheraen,

An auditional, significant facet of marine ada.tations is ti.at fisning frow
boats is conducted amost solely by malcs, Thus the relatively rigorcus situa-
tional demands are nzt in the company of other males and tzne to reinforce
an image of "ideal masculinity” characterizec by brevery, inaggendence, and a
capacity to endure hardship. This is probacly associated with an ermphasis on
the distinction betueen the sexes reselting in a machismo corplex aron,, males
vhich nost feel compellzd to Tive up to. T. 6lad.in (1970) reports that drink-
ing on Puluniat is almest exclusviely male ectivity and is viered as an enhance-
fent to masculinity, Bernard (13572:301) related bravery in sponge diving among
Kalymnos divers to perceptions of the diver's viriiity. In general, the dis-
cussion provided above concerning the irportance of bravery and courage anong
fishermen can be used tc support our sugzestion that in many instances the con-

straints of the marine environment result in & machismo conplex among fisher-

men.
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Several other authors present alternative explanations of tue machismo
complex arong fisnermen w0 stay at ssa for cxtenced pericds of time. Andersen
and Wadel (1972) suggest that in societics wiere men spend long perivds of tipe
at sea, tne wewer. control thie vouserold, Wnen nen are at noie tiey react to
this fernale contirol by masculing displays wiiich reinforce treir scif-perception
of being in contrel. They also suucest that the lung period of time spernt at
sea without females is conducive to tomesexual betavior., Tue fishernan's
nyper-nasculire display is, in this case, considereu & reaction against
homosexual activity. Finally, Tiller (1958) suguesis ti.at characteristics of
child rcaring in maritime familics where tiere is prclonyed father absence is
related to the display of coupensatory masculine traits. He suguests tiat fatuer
absence results in over protection by the nother and tie development of feminine
traits and cross-sex idzntity problens in sailor's malc ciiloren. Tiller
suggests that feminine identity in male children would groonably be niduen by
the presence of compensatory masculine traits. In sum, several authors nave
concernec themsalves with masculine display behaviour amony fisherncn, and their
explanations rance from work group experiencas to child rearing practices.

As was discussad anbcve under social orcanizaticn, individual fisnermen in
#Ork groups manifest a great deal of interdo.endence and cco.eration. It is
thierefora expected tnat the demanus of a fishermen's worik sroup would sclect
for cooperative individuals. Tiis progosition is supported ty, Aronoff (1967)
w10 reports taat fisiernen are more positive toward cthars and mere likely to
feel cooperative than cane cuttars,

.Another feature of the occupation or subsistence gattern of fishiing hica
may influence ;sycholosical orientation is periouicity of income. Size of catch

is both difficult to predict and iighly periodic. In contrast to many salaried
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occupations, the fisi.erman cannot count on an even flow of earninys. This
 context of relatively high periodicity necessitates sikillful management of
sroduction. Further, the need for continual preventative maintenance of fisi~
ing equipment to counteract the destructive nature of tie sea also requires
thinking ahead. Thus, the fisherman must nhave a future temporal perspective if
he 1s to succeed. Tiis hypothesis is suuportes by Pollnac, wersuny, and Puggie
(1575) and Pollnac and Poucia (1%7) who report tiat fishernen froio Soutnern

Mew England and Puerto kico defer economic gratification to a reater extent

than milluorkers and cane cutters from t.e samc regions. Further, Pug,ie, Bartee,
and Pollnac (197¢) have demonstrated ti.at a deferred orientation is a strong
predictor of success asong Puerto Rican Fisaerien, ndditional sugport is provid-
ed by their finding that milluorkers tend to perceive that they have less control
over tlieir future than fishermen.

In sum, aspects of the occupation and subsistence pattern of capture fisuing
are expected to influence tne psyciologiczal orientations of fisiermen, It 1is
suggested that fishermen are active, courageous, aggressive, nac.o, incependent
yet cooperative, future orientec individuals .o wanifest botin a high degree of
self contrcl and a concern with deati.. Tiis sugyestion is supported in part by
both the literature cited above and commonly held stereotypes of fisnermen.

It is interesting to note that the raft fishermen of Brazil *...claim they
would not te acriculturalists under any circumstances vecause their personalit-
jes simply will not allow it" (Forman 1£70.23).

The marine environuient places demands on tine fisheruan's body as well as his
mind. Draggino a toat through a heavy surf or pulling a net or lony line reguire
a certain amount of physical stvengtn. Fraser (1960) notes that among wlalay

fishermen of South Thailand, men past sixty can stil1l plough but do not have the
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strength or inclination to fish. Kottak (1966) suggests that older men at
Arambepe 1imit regular fishing trips due to increased physical infirmities
which prevent maximal exertion. Finally, Quinn (1971) notes a tendency among
Mfantese fishermen to leave fishing when they get older to retire or practice
some less demanding occupation.

Among some fishermen a fair amount of visual acuity is required to locate
fishing spots through triangulation. Both Davenport (1956) and Forman (1970)
cite instances of failing vision resulting in fishermen either retiring or turn-
ing to work as a crew member. Firth (1966) reports that aural acuity is impor-
tant to Malay fishermen. He notes that one must be trained to disccrn and ident-
ify schools of fish by listening under water.

Perhaps the greatest physical demands are placed cn divers. Bernard
(1972) notes that in the past, Kalymnos sponge divers worked at depths of 3C
to 70 meters without protective gear. This resulted in impaired vision and
broken nasal and ear membranes among many fishermen. A new diving system was
introduced using a face mask and air tube, but rapid ascents wuhich increased
productivity resulted in a great deal of saralysis and deatn from the bends.
Nevertheless, there are reports in the literature which suggest that the human
body does, to a certain extent, adapt tc somc of the stresses place¢ upon it
by diving. It has been reportcd that divers among the Ama of Japan have larger
lung capacities than non-divers. In addition, frequency of diving is positive-
1y correlated with thickness of sub-cutaneous fat layers which act as insulation
against cold water (Rahn 1965).

In sum, adaptation to the marine environment places demands on both the
fisherman's minds and bodies. The interrelationships between jndividual
biopsychological characteristics and cther elements of the model of human

ecology discussed thus far can be found in Figure 6.
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IDEOLOGY  The other components of the model of human ecology are codified,
justified, and otherwise reflected in a societies ideology. In brief, an ideol-
ogy is a beljef system. There is an ideology, or belief system, associated witn
practically all aspects of the model of human ecology. An examination of them
all would serve no purpose at tie present time; hence, we will focus on only
several salient aspects of man's ideological adaptation to the marine environment.
It was noted above that uncertainties with respect to both protection of
person and production create anxicty among fishermen. As a means of raducing
this anxiety, fishermen practice a great czal of ritual behaviour. In general,
the more uncertainty associated with the activity, the more complex the ritual
involved. For example, ilalinowski (1948) notes that among thie Trobriand
Islanders there is no magic associated witih safe and sure lagoon fishing,
but extensive magical ritual is practiced to insure safety and good results in
the less predictable, more dangerous oper sea. On Ifaluk, Burrows and Spiro
(1953) found no ritual associated with gardening in contrast to an extensive
amount of magic associated witn ocean voyayes and canoe construction. Lessa
(1966) reports that on Ulithi Tong voyagcs are associated with extensive magic
while short sea voyages have no magic. Additionally, he notes that there is no
ritual associated with shell fish collecting, but there is elaborate mayic to
aid in pelagic fishing. Firth (1967) notes that when the spear or bow and arrow
are used for fishing on Tikopia there is no ritual-- the prey can be seen before
the strike, and therc is an immediate relation between action and result. Rit-
ual is, houever, associated with other fisiing procedures where the fish are
not continually visible. In Kenya, the nost uncertain ways of ocean fishing
vequire the services of the highest level of ritual specialists (Prins 1965).

Diamond (1969) notes that obzervances for gods and spirits connected with marine
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fishing continue to the present in Taiwan, Watanabe (1272) reports that when
swordfish were sought in the open sea, the Ainu became particularly concerned
with ritual observances. Oto (1963) writes that Japanese fishermen bolster
their luck through adherence to a large number of taboos and the practice of
ritual magic. Price (1964) finds a relationship between degree of risk and
extent of ritual among fishermen on artinique., Finally, Poggie, Pollnac,
and Gersuny (1976) report a significant relationship between decgree of taboo
behavior and the amount of risk involved in fishing in Southern New England.
They find that age, education, and ethnicity have no effect on taboo
behavior, while average number of days spent at sea per trip and nct coming
from a fishing family do, suggesting that the more days at sea the more risk,
and that a fishing family origin culturally preadapts cne to the marine envir-
onment, thus reducing anxiety. They conclude that the use of taboos functions
to reduce anxiety in uncertain environments and thus serves as an adaptive
mechanism,

Ritual can also serve as an ideo]ogical means of organizing work groups.
For example, on Tikopia (Firth 1965) fishing ritual and associated beliefs
act as a unifying factor to assemble personnel to perform work on sailing
equipment. The ritual imperative also dictates the most appropriate time to
overhaul boats. Among WMalay fishermen (Firth 1966) a body of ritual acts
and beliefs accompanies various stages of fishing and serves to organize both
manpower and use of capital. Malinouski (1961) clearly shows how systems of
magic and ritual tend to promote systematization of economic effort and fur-
ther production amona Trobriand Islanders.

Aspects of social oryanization relatec to maritime adaptations are also

reflected in the ideology. For example, in some societies, the separation be-
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tween the sexes is emphasized by the ritual proscription of certain classes of
females (e.g. adolescent, menstruating, etc.) from certain stages of boat
construction (lialinowski 1$61), specific arecas of the canoe (T. Gladwin 1970),
or from boats altogether (Poggie and Gersuny 1274). Gn Ulithi, men are not
supposed to ihave contact with women for extended periods of time prior to con-
ducting fisiing magic (Lessa 1966). Burrows and Spiro (1u53) report that Ifaluk
fishermen nust bathe to remove any body odor or perfume of wife or sweetheart
before setting out on a fishing trip or sea voyage. Vicolations of sex taboos
are nelieved to result in serious accident to fishermen. Finally, among the
Matupit of i'ew Britain the fishermen's area on tie beach, storage sheds, and
meeting houses are taboo to women (Epstcin 1069).

Individual psycnological characteristics which are adaptive to the marine

environment will also form an integral part of the ideology. Active, couraceous,
aggressive, incependent secamen facing up to the dangers of the sea and sometimes

dying will be celebrated in song, poetry, and folklore (cf. Beck 1372). For
example, in 3razil courageous raft fisnermen have Lecome legendary heroes
(Forman 197C). Burrows and Spirc (1953) note that a fair proportion of the
fishing songs collected on Ifaluk celebrate feats of bonitc trolling., Examples
from Euroamerican fishing songs are well known and too frequent to enumerate
here.

In sum, the ideology of a society 15 a belief systen which reflects most
aspects of the ncdel of human ecology. We have focussed on only a few important
aspects of ideclogy in maritime sociaties to give some indication of the role
it plays as a means of human adaptation to the warine cnvironment. These rela-

tionships are depicted in Figure 7.
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COUTINUITY AND CHARGE D i ARTLE ENVIRONERTS

INTRODUCTION The complexity of the variables related to the successful

transfer of innovations in combination with the intricdte interrelationships
between aspects of the marine environment as organized by the model of human
ecology suggests that technoeconemic change in ocean fishing communities is a
complex matter. As we have seen, many aspects of man's sociocultural and bio-
psychological adaptation to the marine environment are mediated by forms of
technological adaptation. The purpose of this section is, therefore, to examine
selected empirical cases which illustrate the psychocultural impact of change

in fishing conmunities and relate these studies to the model of man's psycho-

cultural adaptation to the marine environment.

TECHNOLOGICAL CHAMGE, INDEPEMDENWCE, AiD WORKGROUPS In earlier sections we

discussed the independent nature of ocean fisherrzn, the close cooperation
involved within workgroups and its relatfonship to other aspects of social
organization. A study conducted by Fraser (1966) among Malay fishermen of
South Thailand provides a good example of the impact technological change can
have on workgroups and other aspects of the sociocultural system when the indep-
endent nature of fishermen is not taken into consideration,

Traditionally, the Malay fishermen of Ruserbilan relied cn oars and sail
to take them to their fishing grounds. In 1956 groups of boat owners and
steerers (traditionally a high status position in the boat crew) dominated deli-
berations concerning the best way to motorize the fleet. They decided to intro-
duce tow boats to take fishing vessels to fishing areas and bring them back.
Groups of boats would form tow-groups associated witn a particular tow boat.

This new technology immediately placed considerable strain on the traditional
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social system.

First, membership in two-groups meant that individual boat crews and
steerers lost their previous independence with recard to locating fish and timing
return to market. Second, after a period of poor fishing, wives of members
of the more skillful boat crews realized that they were subsidizing less suce
ful crews since shares were based on the two-group's total catch. Fraser (12
notes that this situation had broad repercussions in other areas of community
life. It resulted in overt hostility between women, and relations between men
became strained. The coffee shops, which were the focus for community decision
making groups and associated with boat crews, manifested a marked drop in atten-
dance, reflecting the social strains. Attendance at coffee shops never fully re-
covered. Further, traditional village authority figures, the orang baik (rcrally
good man), were involved in ownership of the tows and their operation, thus, the
chief source of authority and means of maintaining village control was undermined.
Finally, because the religious leaders of the village remained aloof from the
changes, their status increased.

Before long, the strains became too great, and the tow boats were eliminated,
The reindividualization of fishing did much to restore good relations in Rusem-
bilan. Nevertheless the degree of community organization which was based on
boat crew memoership and the traditional authority of the orang baik  (whose
traditional status depended on boat group affiliation) was never regained. Further,
the introduction of nylon nets and individual motorized vessels reduced the need
for a large crew, nevertheless, crews vore kept larger than necessary. Fraser
(1966) argues that this featherbedding plus decreasing catches undermined the
sense of pride that traditionally characterized crews. This reducticn of groun
solidarity necatively affected the relatively high status of the steerer and,
hence, his status in the community at large.

This example from South Thailand does much to illustrate the value of a
human ecological approach to the study of change in marine environuents.
Independence of fishing groups from one another is nacessitated by the fact that
there is regional variability and short term periodicity in catches. Boat
crews must be independent to search for an elusive prey. They rust also be in-
dependent because this variability leads to differences in catch rates, thus
differential timing for returning to shore. The model of human ecology clearly
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facilitates analysis of how strains developed in one 2lement of social
organization through the introduction of a new technology ramified into
other elements creating further changes and strains which finally resulted in

rejection of the new technique.

COOPERATIVE ORGANIZATIOHS iany governments, international aid organizations,

and individuals view the fishermen's cooperative as the ideal means of improv-
ing small-scale fisheries. In some cases marked success has been reported
(F.A.0. 1971) and in others, failure. The idea of cooperation is not new to
fishermen: a great deal of cooperation is necessary on a boat, and groups of
fishermen, sometimes kinsmen, control capital equipment as we have seen above.
Perhaps a consideration of continuity and change in a traditional form of coop-
erative organization will facilitate our understanding of more modern forms.
Nason (1375) presents an interesting example of changing cooperative groups
which concerns interrelationships between the ideological, social organization,
and technological components of thie model of human ecology. In our discussion
of equipment cwnership in the previous section, it was noted that expensive
equipment such as large sea-going cances iere traditionally owned by kinship
groups. Nason (1975) reports that on Etal Island, a coral atoll in the Truk
District, large sailing canoces were traditionally shared by membership in a
named, matrilineal clan under a clan chief. Missionary activity, however,
reduced the powers of the clan chicfs which were based on supernatural rights
and obligations. Further, Christian ideology contained an emphasis on indivi-
dual responsibility which was not a part of the traditional belicf system,
Finally, increased mobility associated with wage labor also emphasized indivi-

dualistic pursuits. By the middle of tic 1960's the individual was primary
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property owner and resource producer,

How did all of this affect the tecinology? First, the large sailing
canoe represents the peak of native technology. Its construction consumed
nine to fourteen months of an experiencaed canoe builder's time; thus, it
was more expensive than any other piece of movable property and out of the range
of the individual consumer. Second, large sailing canoes need a number of men
to launch, retrieve, and act as crew members. Hence, the emphasis on individual-
ism and the decrease in importance of matrilineal clans resulted in a decrease
in vessel size. Individuals did not have sufficient resources to construct
and maintain the traditionally large vessel. Thus a change in ideology result-
ed in a change in social organization ( a decrease in the importancz of cooper-
ative productive units) and a subsequent change in technology. What is inter-
esting is that today, young men on Etal want to purchase motor boats. The
motor boats are too expensive for individuals, so cooperative groups are forming
again, but this time they are not based on kinship ties. e can probably ex-
pect a subsequent chiange in ideology to reflect this change in social organiza-
tion; thus, we have come full circle througi: the ideological, social structure,
and technological components of the nodel of human ecology, once again illus-
tratinc the importance of the interrclationships between various coiponents.

Cooperative forms of social organization are thus related to other
aspects of a sociocultural system, and their successes and failures can best
be understood in terms of these relationships. For example, Davenport (1956)
in a study of two Jamaican fishing communities notes that a fishermen's coop-
erative succeedad in one and failed in the other. He notes that the success-

ful cooperative duplicated the basic social organization of the community--



80

natural {nteracting groups filled the roles in the cooperative. Tie cooperative
that failed consisted of individuals who really did not understand the idea of
a cooperative. The idea behind such an organization nad not been properly
communicated to them, and Davenport suggests that since tie captains had the most
to loose from the successful operation of the cooperative, they might have been
motivated to keep such information from the fishermen. Davenport also notes
that cooperative meetings, in the community where the organization failed,
conveyed the moral tone of a church meeting and thus inhibited members from
initiating interesting activities such as gambling around which a stable group
could be organized. The probiem of communicating the idea of a fishermen's
cooperative has been emphasized by Polinac and Ruiz-Stout (1976b) who found a
great deal of variability in knowledge concerning the role of a fishermen's
cooperative among fishermen in Panama. They suggjest that such variability can
lead to problems in instituting and maintaining this form of organization due to
varying expectations on the part of participants. They thus argue for the
development of effective techniques to communicate the total meaning of a coop-
erative in areas where they are planned or in operation.

Cooperatives are also often resisted by middlemen who have a lot to loose
if marketing is taken out of their hands. Fishermen are reluctant to switch
to selling through the cooperative because they are frequently indebted to
middlemen for supplies of capital in times of need (cf. Firth 1966). Thus the
role of the middleman in the social organization of fishing communities cannot be
underestimated in attempts to replace him with a marketing cooperative. The
periodic nature of marine resources often places him in a role of benefactor
to fishermen when the catches are Tight, and his ability and willingness to give

loans when the sea destroys or damages productive equipnent reinforces tnis role.
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Fishermen's cooperative organizations must manifest the same type of flexibil-
ity to match the periodic nature of the marine resource,

A good example of problems that can develop with cooperatives not respon-
sive to specific demands of the marine environment is reported by Alexander
(1975). He notes that in Sri Lanka new fishing gear was introduced, sometimes
through cooperative organizations, which was of relatively high cost and subject
to relatively rapid deterioration in contrast to the traditional gear, which
lasted longer and could be replaced out of current earnings and small loans.
The new gear *hus required making provision for replacement. Nevertheless,
no provisions for replacement were made, even in cooperative organizations.

The form of the fishermen's cooperative organizations were transferred directly
from farming where the major resource, land, appreciates through time; thus,
failure to take the basic technoeconomic differences between farming and fishing
into account resulted in ¢ifficulties. Another feature of the marinc environ-
ment also has an adverse effect on cooperative operations. The short term
periodicity of marine resources results in variance in catch and, subsequently,
in income tnrough time. Loans made by tne government to fishermen failed to
take this fact into account--the requirved peyments were inflexible, appearing
monttily irrespective of catch size (Alexander 1975). Middlemen in most fishing
communities have had a long relationship with fishermen and their adaptation to
the sca; thus, they understand these environmental constraints and usually act
accordingly, adapting to variability of catch by permitting more flexibility i
repayment of loans. Thus, vholesale transfer of cooperative organizations from
other fields of production to fishermen's organizations without accounting for
the sociocultural and environmental constiraints exerted by the marine environ-

ment can result in serious problems as discussed above. Similar examples of
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sociscultural factors influencing cooperative failure can be found in Sabella

(1974: 302-308), Norr (1572: 150), and Spoehr (1954: 161).

TECHNOLOGICAL CHANGE, SOCIAL STRATIFICATION, AHD YORKGROUPS  In our review

of the sociocultural concomitants of the transfer of isnovations and our dis-
cussion of man's psvciocultural adaptation to the marine environment, the
relationship betuccn tachnical chiange and social stratification has been
referred to. Several facets of man's adeptation to the marine cnvironmeni
result in this relationship being an especially inpertant consiceration witn
respect to planned change in fishing communitici,  Fivst, as wus discussed above,
small-scale fishermzn, in comparison to farmers, are relatively frce, indepen-
gent, and cccupationally mobile. The relatively open access nature of the «2u

4

and the low cost of equipment in compariscn  to tio relatively closed access

to expensive tand resources contributes to the formation of this complex of
characteristics. Additicnally, as was discussed in the subscction on min's
biopsychological adaptation to tue marine environment, this independent nature
is related to aspucte of the physical environment, as well as the techmoloyy,
and is commonly citad as an important life-style charecteristic by the fishermen
themselves. Second, envircnmental and tecchnolosical constraints resuli in an
effectively adapted workgroup which is relatively egalitarian, interacpendent,
and cooperative. These characteristics are also manifested in the fisherman's
personality structure (cf. above; ilore and ilorr 1974; Aronoff 1967), 1t

scems, thercfore, tiat changes which vould affect these basic features of man's
psychocultural adaptation to the marine environment would resultl in sericus
problems in the long run. Either the innovations would fail, or the increas-

ing strains within the fishing community could result in apathetic withdrawal
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or social upheaval,

A good example of the rejection of such a change is reported by Forman
(1970). He notes that among the raft fishermen of Coqueiral in Northeastern
Brazil, the local elites have such strong control over the fishing industry,
through the pricing of fish, taxation, etc. that the socioeconomic system does
not permit capital formation among the peasant fishermen in the lccal economy.

hus, no ratter how much initiative tne fishermen have, ona carnct expect to
find effective entrepreneurship among them with respect to expensive, new pre-
ductive technology. The introduction of ull sailboats was one such change.
The only people in Cogueiral with sufficient capital to acquire the new sail-
boats were the local elites, and they did. HNevertheless, the 2lites needed
local fishermen to work on the boats, The fishermen soon found.out, however,
that even though the total catch would increase witn the use of hull sailboats,
the share that would go to capital equipment actually decreased their share

and the shares of their kinsmen in the rcciprocal exchange network; thus, they
resisted the change and it failed. Forman (1570) makes the important point
that where fishermen can construct their own rafts and continue as independent
producers, it is often to their advantage to resist change even if the new tech-
nology rosults in greater overall caten. Based on the discussion we presented
above, we argue that there are both economic and fundamental psychological
reasons for this resistance. As Forman (1970) notes, when this type of change
occurs in situations such as he descrived for Coqueiral, the formerly indep-
endent producers become reduced to a kind of share cropper.

Firth (1966) has noted another type of problem related to income distri-
bution which 1 associated with the introduction of new, relatively costly

technology. He notes that equipment modernization among ialay fishermen has
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resuited in greater overall returns, but that the increased capital cost has
led to a marked drop in the percentage of earnings going to the labor force.
Despite the fact that the fisherman has become, in effect, an employed laborer
in the new system, he is treated as a participant in a common enterprise and
thus not put on a regular wage basis., His income is still based on a share of
the catch. It will be recalled that we discussed the adaptive features of this
nearly universal share system among fishermen in the subsection on distribution
of catch. Firth (1966) notes that among tiie iialay fisnermen, costs are removed
from the catch before shares are calculated; thus, given thie periodic nature
of production in the marinc environment, fishiermen often receive next to noth-
ing. He therefore reports that in 1963, the fishernen were in a less advanta-
geous position than when he first studied them in 1939-1940,

Even when governments are aware cf new technologies' potential effect on
social stratification because of initial costs, problens occur and increascd

disparity in wealth result. For example, Alexander (1975) reports that in

3y

Sri Lanka the government was aware of financing problems associated with
costly new fishing technolcqy, so they introduced a hire, purchase schene.
Individuals who took part were selected by ballot from gualified applicants.
The individual fisherman had to provide a deposit and received a government
loan, repayable over five years, to purchase a hull boat with an engine. Un-
forseen problems deveioped, however, First, the deposit in combination with
the fact that the loan covered vessel and engine, but not gear, meant that the
fisherman had to go to private money lenders. Second, the new equipment deter-
jorated faster tian the old, and there was no provision of maintenance funds.
Third, as discussed above, the loan repayment was rot related to the value of

the catch--it was a fixed monthly payment; thus, during off-periods the payment
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could exceed income. Nevertheless, production increased, so the government
viewed the project as a success and invested more funds in it. The total

income to the fishing village also increased, but other, less visible problems
also increased. Since the number of fishermen increased little over the years
since the innovation was first introduced, and the population increased, there
was increased unemployment. HNew boats were introduced, but they rightfully
went only to experienced deep sea fishermen. Important for our discussion,
however, is the fact that inexperienced recruits were only drawn from relatives;
therefore, few opportunities existed for those not related to the boat owning
elite to acquire the experience necessary for allocation of a boat. The

elite in the community is larger than it was in the past, but the large group
of middle-class free peasants are finding life much more difficult. Thus,

in place of the small group living in poverty, the large class of free peasants,
and the small elite which existed in the past, there is now a substantial elite
with the bulk of the population being reduced to the poverty level. Alexander
(1975) suggests that since the elite have political power and control recruit-
ment to the most favorable occupations, the degree of social stratification
will become even more marked in the future. Increases in social stratifica-
tion have been attributed to similar factors in cther communitics where costly
innovations were introduced (cf. Sabella 1974; liorr 1972).

Turning next to the effects that such increases in stratification have on
workgroups, Norr writes that "...there seems to be some indication that in-
creased economic stratification may lead to some changes in the work organiza-
tion of fishing that make it resemble the work organization of more stratified
agricultural communities" (1972:137). We have noted several times above that

fishermer workgroup organization is adapted to both technological and environ-
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mental constraints of tie marine environment.

hat kinds of effects will chances in workcroup organization have on these
adaptive functions? Norr and Norr (1975) note that where non-fisharmen gain
control of the means of production, workgroupsbecome more stratified and the
powers of owners increase. The Norrs argue that "extreie inegalitarian patterns
tend to become dysfunctional: fishing crews become unstable, increased authority
interferes with the cooperation nesded for fishing, captiins are encouraged to
take excessive risks, and injuries and loss of life increase" (Ncrr and Norr
1975: 10).

In sum, our examination of the interrclzationships between technological
change, social stratification, and workgreups in light of our model of man's
psychocultural adaptaticn to the marinc environment has indicated a nunber of
potential dysfunctions that should be kept in mind and dealt with in programs

dealing with planned change in ccean fishing communities.

THE MODEL OF iAt'S PSYCHOCULTURAL ADAPTATION TO THE WARIME EWVIRONWHENT AND

CHAMGE Iti FISHIMG COM-UNITIES: A GEUERAL APPRAISAL  The preceeding discussion

of change among ocean fishermen has merely toucned on several very important
aspects of the interrelationship between problems asscciated with directed
change and man's psychocultural adaptation to the marine environment. ‘le could
extend our discussion by noting technology transfer problems involved with
conceptual differences between modern forms of navigation and traditional
systems . in the south Pacific (cf. Gladwin 197G) or the undesirability of fish-
ing as an occupation because of its low status in some societies (cf. Norr 1972),
but these difficulties are directly analogous to problems in change associated

with other occupational subgroups which were discussed in the first section.
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We feel, however, that examples discussed in this section illustrate basic,
important problems associated with the transfer of technoeconomic innovations
in marine communities and represent the most significant that could be derived
from the relatively scanty literature.

The complexity of the variables asscciated with the transfer of innovations
in combination with the intricate interrelationships between elements in the
model of human ecology as applied to the marine environment suggest other areas
of interaction between the two models. The interconnectedness of elements
in our model of man's psychocultural adaptation to the marine envircnment make
such deductions obvious. Nevertheless, this paper is a first approach which

should serve to generate hypotheses to tested in further research.
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with determining proper techniques of information transfer. The model thus
serves to delineate important areas of concern and insures that essential,

interrelated variables are not overlooked prior to investing large sums of

money in a development project.

Since the necessary data base varies with specific innovation transfer
problems, it would be presumptuous tc present a data gathering schedule which
would apply to all situations. Some of the data would be superfluous in spec-
ific contexts, and the question forms would be inappropriate in others. The
objective of this section of the paper is to provide references to sources which
deal with specific data collection problems such as scale construction, trans-
lation, and cultural appropriateness. The section is arranged to conform with

the separate elements of the motel of human ecology.

PHYSICAL EHVIRONISENT DATA it is expected that resource scientists will pro-

vide an evaluation of the physical environment including important character-
istics such as stock assessment and description of meteorological and oceano-
graphic characteristics. The resource assessment should include both land and
sea resources. The meteorological and oceanographic assessment should include
consideration of phenomena which affect man's interacticn with the sea such as
winds and other inclement weather, bottom characteristics, and wave, surf, and
tide conditions. Observations shoulc be made to determine how these physical
phenomena affect man's patterns of interaction with the sea; e.g. what types of
meteorological and oceanographic phencmena keep them from fishing? What re-
sources do they exploit and where?, etc,

The €ishermen's view of the physical environment must also be determined.

Attempts to change a system must be based on an understanding of the system as
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it is viewed by the target groups. Traditional peoples have been interacting
with the sea for a Tong time, and in their attempts to understand it, they hava
made inferences from their observations and constructed taxonomies and theories
concerning the marine environment and its flora and fauna. This folk ocean
science, or ethno-oceanography, is as real and important to the local fisherman
as theories concerning ocean systems are to the American oceanographer. Thus,
attempts to communicate information concerning the ocean must take these folk
scientific systems into account. Often their linguistic classification of wave
forms, beach areas, etc. will be more complex than standard American English
classifications of similar phenomena (cf. Prins 1965). Horriil's (1967) dis-
cussion of the ethnoicthyology of the Cha-Cha provides a good description of such
an analysis and its importance, and Tyler (1$59) descrites methodologies used
to arrive at such descriptions.

One very important aspect of the marine environment with regard to data
acquisiticn is its short-term periodic nature. As we have seen above, features
of the environment either directly, or indirectly, influence all other aspects
of man's psycnocultural adaptation system. Thus, if there is variability in the
environment throughout the year, it is cssential that one determines covarying
aspects of the technoeconoiiic and sociocultural systems. This means that inves-
tigators must spend a minimum of one-year in a community to insure that at least
yearly variation has been sampled. Anycne who has worked in peasant communities
(or elsewhere for tnat matter) knows that one cannot rely on memory for such
information. Memory is selective and often emphasizes what the informant wants

you to hear.

TECHNOLOGICAL DATA Data on technology should include a description of capture,
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processing, and distribution gear and techniques as appropriate. The descrip-
tion should include size, salient features, potentiail, and usc. Once again,
tor reasons stated above, the description should be supplemented by the local
fishermen's perceptions of the traditional technology {cf. Tyler 1969).

Details concerning the construction of relcvant gear should be described,
including sources and economics of distribution of raw materials, construction
technigues including source of tcols, amount of time ana specialists involved,
and cost to the fisherman, Where appreopriate, evaluation of depreciaticn,
maintenance, and replacement costs in terms of time, moriey, and manpower should
be made. Resource cconomists can provide valuable direction concerning collec-

tion of eccncmic data.

SOCIAL ENVIROMENT DATA  Social environment data should includz population

size, sex ratic, age structurec, and population density. Where appropriate,
consideration should be given to residence patterns {e.g. locutions in terms of
resource) and systems of internegl migration, Community relations with other
communities in terms of population,. status, nower, trade, and degrec of moder-
nization should be determined along with a description of outside communication
links {e.g. public transportetion networks, teclephone, radio, etc.). Techniques
for constructing scales of community, social, and structural differentiation

can be found in F. Young, et al (1968 and F. Youny and Fujimoto (1965).

General techniques for obtaininy information about the social environment can

be found in P. Young (1966) and naroil and Cohen (1970).

SOCIAL ORGANIZATIGH DATA_ CGeneral information on socis] organization data

collection and analysis procedures can be found in Thomas (1976), Pelto (1970),
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and Naroll and Cohen (1970). Temporal variation in human behavior suggests

that a minimum of one year's observaiion is required. As appropriate, data
concerning the local political organization and its relative stability should be
determined. Local distributions of wealth, power, capital equipment, and re-
sources should be described along with their relationships to traditional tech-
niques of borrowing, lending, leasing, renting, inheritance, and administration.
Distribution of production in terms of reciprocal exchange networks, redistribu-
tion systems, and market systems must be analyzed. Firth (1966) and H, Gladwin
(1970) provide valuable information concerning problems associated with various
techniques of eccromic data collection among small-scale fishermen, The occupa-
tion structure of the community in comuination with occupational training
techniques, and occupational mobility is often an important clement to be con-
sidered. Communication natworks, especially those related to innovative behav-
jour as discussed in the first section (e.g. availability of mass media, lccal
information exchange networks, etc.) shculd be analysed for use in transferring
information. Finally, the organization of work and leisure must be analysed,
including owner-laborer relationships and workgioup organization as it reiates
to such elements as workgroup size, recruitment procedures, and jnterpersonal
relationships. Use of leisure time should be evaluated if the proposed innova-

tion results in changes in work schedules.

INDIVIDUAL BIOPSYCHOLOGICAL CHARACTERISTICS DATA  Individual atiributes

associated with the early adoption of innovations should be assessed for the
target popuiation (see Table 1). Rogers and Shoemaker (1571) and Rogers (1969)
provide illustrations of scales and references to interview schedules which

can be used to collect such information. Other psychological characteristics
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associated with man's adaptation to the marine environment, which were discussed
above, can be assessed with the use of scales contained in Robinson, Athanasion,
and Head (1974) or techniques suggested in Levine (1973). Use of such procedures
cross culturally involves translation problems discussed in Brislin (1970).

Where appropriate, attention should be paid to special sensory acuity
requirements associated with certain productive tasks (e.g. listening for fish
or sighting land marks as discussed above). An evaluation cf traditional
motor patterns should be conducted if it is suspected that introduced techniques
will result in motor pattern changes. Nutritional and general health status
are often important predictors of responses to technologies that demand increas-

ed activity Tevels and should be evaluated in these cases.

IDEOLOGICAL DATA  Attitudes, beliefs, and values concerning aspects of present

social organization and tecnnology which will be affected by proposed changes
should be ascertained. Discussions of technicues for assessing attitudes,
beliefs, and values can be found in Rokeach (1u58), Blalock and Blalock
(1568), and Maroll and Cohen (1570). Ritual assocciated with production tech-
niques involved in proposed changes should be examined to determine if aspects
extend to other areas of the sociocultural system such as event scheduling and
relative involvement of ritual specialists wiho might perceive the change as

a threat to their status. Temporal variation in ritual behavior suggests that

a minimum of one year's observation is necessary.

SUMMARY In sum, the models presented in this paper illustrate the complexity
of planned change in the marine environment and its relationship to elements

specific to this particular form of human adaptation. It was illustrated above
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that the models can be used to focus one's attention on key variables in any
given situation of planned change. In addition, the models serve to maintain
an awareness of possible ramifications of innovations with regard to all elements
of the model of human ecology. A brief description of the general types of data
involved was provided along with references to sources detailing the collection
and analysis of such data, It was emphasized that the short-term periodic nature
of variation in marine resources and the concomitant variation in hunan behaviour
make it essential that the investigator sample the full range of variation, which
often requires at least one year's observation. Overall, the complexity of tne
systems involved suggest that reliance on relative brief fact-finding missions
which derive much of their data from local bureaucrats may be the principal fac-

tor involved in project failure.
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