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FO.ARD 

lhe primary objectives of this paper are fourfold; first, literature 

dealing with the sociocultural concomitants of the transfer of technology 

will be reviewed, second, a model outlining man's psychocultural adaptation to 

the marine environnient 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: nri finally ,suggestions 

will be oade concerning the types of data needed to understand the dynamics of
 

psychocultural adaptation in a marine su:bculture underrinn socio-economic
 

and technological ciian'e. 

Althoujh a great deal has been written concerning psycholoigical, social, 

and cultural responses to techno-econonic change in agrarian and industrial
 

sectors of society no systematic effort of conparable magnitude has been
 

directed at the small-scale fisheries. This is probably a direct result of the
 

fact that smiall-scale fisheries at present have -.uchd snaller impacts on nation­

al economies than ajriculture and industry. )espite t;he apparent insignificance
 

of sinall-scale fisheries inthe national context, their nuiibers are impressive
 

wIen viewed on a '4orlJ-aide basis. FAO has recently estirated that there are 

3.2 million smaall-scale fisher:men in developing countries (F.A.O. 1774). 

This figure does not include the approximately 4 iiillion employed in associated 

activities such as fish processing, selling, equipment ,,nLfocture. etc. 

As producers of high quality protein in a jorld suffering from food
 

shortages, the importance of this occupational subculture should not be
 

underestimated. Onjoing 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
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are occurin) as a result of chanwje in tho ararian an, iniustrial sectors 

of s~ciety. The review of current litarlturi dealin 0ith these chanjes and 

areas ,,hich sai-ll-scale fishermiellconcomitant problens .-iill focus on tose 

share with other sectors of society. It is arguadJ, imo:'ver tiiat tUe social, 

cultural, psychological environnent of the small -scale ,ariti-e? fisierman 

places uniqje constraints on t. change process. Te .I'l1 of ian's Psyc!1o­

cultural adaptation to the marine enviro.ivnnt -..ill leaad touard .:n un.! rstand 

ing of these constraints anJ in-licate the types of data needed to Facilitate
 

chance in siiall-scale fisheries. 
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SClIULTURAL C1C.) IITA.;TS JF TCV I rJ-ECD,.OJC CT,3Et 

I.4TRODUCTIJ,. Social scientists have ')3en ivestisatini th3 sociocultural 

antecedents and consequ2nces of tie diffusion of innovations and the innova­

tive process for a nuriber of years. ioers ani Agar'ala (1"'.171) 

have recently noted that so,1 2.7,Y ) ,utlis'ied stu.'ies deal ,ith this su')ject. 

Suo~e cf thse stucis have succeoci in accouAtinf for over %' of th variance 

in innovutivu be;iivior (e... Mouli{ et 7 1,7). tisalf 1lespite ish 

apparent ,,:ountain of kno.jledse nu,-,rous tec:inolo,ical transfer pro.r:.is arc 

slot.,cx do.in an'--' so.....s fail du. to sociocultural fo'tors, This c.nnot lc 

due to any lac!, of systez:tization oi research on this topic. 2ogers 3.1i his 

collIea,]ues ;iave :Ion.- excel l._2nt jo)-s su~i ,ari zi nj- 1,e pu 1i shed .,iateril l 1.j"ile
 

riakin substaotial contri)utioas of t'ir uun (Ro-prs 1'X32 :.?rs and Shoemaker 

D71 o,-,-rs AnJ Ajar'.ala-Iorers 171). 

Failure to take a.'JLleuat! .&CCOUult of sociocultural factors involvedi in 

tie innovative ,rnc2ss iay lu2 to ono of t.:o r.::o.jcr factors" (1)r2servations 

concernin tIO value of sOcioculturil rserc on t', )?rt of ,'vloi-i 

assistance ajenci2s (C1c ran- !7-). and/or () ina2.2Cuate resarci ]n t:, 

dart of social scientists. It is obvious..ov t:it t:e for.ler can be a 

cons2u-nce of t2 latter. rilack of u'lua&Jifl1 of i.i'ort.ice of 

sociocultural Factors .iay also contribute to tieir iei.- u1)ryhasize. 5y 

Jevclo,;I)enL assistanc2 a.encies. T., social scientist is o'llijatel to overcomIe 

this pro.le 5y cfectivly co,.i.unicati- t*,,e results of r.elevant research to 

these ajencins, 

Factors contri)utint to inad-2quate research on the part of social scientists 

are quite co:-:i:lex and, ;iard to overco,:e. First . find that social scientists 

are often expected to conduct research in an unrealistically short time period. 

http:pro.r:.is
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This could be due to failure on the part of either sponsoring agencies or
 

investigators to perceive the complexity of the variables involved and problems
 

associated with collection of sociocultural data. One researcher, in a recent
 

ith respect to environmental
editorial in Science. notes si'illar probleis .­

impact studies. He suggests that failure to unierstanI, or lack of sympathy
 

for, environmental problems leads to inadequate. token funding of necessary
 

is inevitably availahle
research. 'evertheless, he points out that "so,ieone 


to receive these funds, conduct the studies re-drdless of how quickly results
 

are demanded, write large, diffuse reports containin] reams of uninterpreted
 

and inconplete descriptive data, and in some cases, construct 'predictive'
 

models irrespective of the quality of the data base" (Schindler 197-3.509).
 

He goes on to note the inadequacies of such research and its potentially nega­

tive impact on both the resources involved and the credibility of all scientists
 

in the involve- discipline whether or not they conduct sucs
, research. This
 

criticism applies equally .,,ell to the involvement of social scientists in
 

development projects,
 

A second problem is that the researcher o.ay be atte,.pting to apply research
 

valid for one occupational subculture to other occupational subcultures
 

without first testing their applicability. Jost research on diffusion of
 

innovations has dealt bwdith agriculture and is not necessarily applicable to
 

other occupational subcultures.
 

In an atte;.Ipt to overcome these problems, the remainder of this chapter 

will be involved with outlining the com:plexity of the sociocultural variables
 

associated .its, the innovative process. The following chapters will deal
 

with occupational subculture variability and data collection proble:is.
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A iODEL JF TIHE TPA!SFER OF TEC:-:i!O-ECOM,9.jIC IF!;OVATIDISZ This section of the 

paper presents and discusses a model reprVstinr t!iec trlnsfer of techno. 

econorfic innovations. T:ie concept "innovation" as used 'iere refers to "...an 

idea, practice or object perceived as nei,, by the relevant unit of aloption" 

(Rogers add Agar',aala-Ro-jers 1975:150). The relevant unit of adoption is 

referred to as the taruiet group. -iost social sciantists agree that an effec­

tive progra;: of techno-economic innovation transfer consists of the follo-iing
 

essential a:id interrelated ingredients: (1)developrment 'y resource scientists
 

of an ivnv.,tio, .:hic', iscompatible with th;e tarret ,nvironment and economy.
 

(2)effective co;::-!unication of the new idea to the tar~jet population 
 (3)recog­

nition by the taret .iroup that the ne-, idea ..ll fulfill a perceivei need
 

and will )e,or can e,..
nade consonant :ith existing )l.eiefs values, attitudes, 

and status and role relationships. Thesa three key innre.!ients forrm the first 

stages inthe transfer oF an innovation as depicted infigure 1. 
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Figure 1 illustrates,, in diair.,.atic fr.1i fctors influncin9 the 

transfer of techno-.econo-3ic innovtli(,ns. TKe fe'-bck loops in the !,rodel 

indicate tie Jyna..ic nature O the innovation tr2.nsfer ;r~cess. Focusinl 

on one very i,portant aspect of te noe w find that innovation attribu'ces 

(cf. Rogers and Shoemaker 1'71) are entore:.' ui r several staJes of tie transfer 

process. This multipie entry indicates the dcynaeJic, iulticonpone-ntial nature
 

of an innovation. The 
 attributes indicate the catcr;ories of mcinin: attach!'
 

to an innovation, and their 
 uLltiple entry reflects the fact t'iat VI.is ,,arir,
 

has the potential of cian-in. as the innovation beco,.ies -n,. test2! an..
 

adopted or rejected (Pollnac 1973). 
 These vrio s aso 2cts of te ieanin of
 

an innovation and t,,ir systeic effects 
are ?xa;i -ed be]" 'ier,, Focus o.
 

each stare o-f t:ie transrer of innovati)ns.
 

Prior to discussin ., various 
sta.es or t,,e transfer om' imovations, it 

should be rito it Th w'el preset,_, in fig-,re I. unl2ss vie, 2 ,royr'ly 

overslioplifies t:c- co~plity of th processes involv,.'. " ill be seen 

belo, each stae is com',,: oseo of intarlocki:,!uD-,stc: s "'. of ,.hich 

plays an iriportant role in eiCher ,acilitatin- or " the trnsfer of 

innovations. 

Oevel_ _.entof b-L[ nnovation 6VeseC'rci-,.t~is t Litt1,. '.ill b2 said 

about the -,ctual development process sincei that f-lls C'itint e docmain of 

the tec.nical specialist. :evetheess scie criteria should he s.ecified 

for selectioni o iteis to Lo transferred! as innovations to :, target. population. 

Often an item.; is selected because it orked else'.,:ere. So-eti:ies ites are 

developed s;;ecificaiiy for a -iven situatibn. .&t this sta.e of the transfer 

process, the attribut.,!s of an innovation are those t'at the change agent prc­

dicts for the innovation in the target :,roup context. The accuracy of these 



For example,
predictions is stronqly related to knowledge of the target group. 


one must determine f the innovation istoo complex for the target group.
 

e.g., what levels of training are necessary to operate it.and do sufficient
 

numbers of qualified individuals exist arion the target group? One :ust
 

project the comp:-,tibiLitj_of the innovation, "an this isno simple matter 

Is itsince it isa iJultivariate compatibility we are concerned with. 


compatible with the environment--e.g., will it improperly exploit the resources?
 

'!ill itresult in increasin? social
Is itco.Ip-tible wit:,l tho social systen? 


stratification and une~lual distribution of wealth thus increasing potential 

for social unrest? Will itbreak.up traditional uor'. groups v.rhich '..ere key 

elcm2nts of social control? 'ill it chan.-e tr;tditional cOistributions of items 

- pover? !ill the new tasks requiroI . coliatibleassociateJ iith prestiJo and 

with the psyciological .,axe-up of involved individuals in th-e tar-et group? 

quantity is i-iore inportantIn deter,-iinin this, it :ust be deterined if 


than quality, if leisure time is more iriportant than either more :uality or
 

assess the trilability of the
quantity, etc. The chan-e a,-nt iust also 


all concrrned individuals
innovation--can it be ilade available tor l.tsts 


in the target grou:, or :ill only the rice-t ' able to acquire the innovatior?
 

Finally, and very igi?.ortant withi re,ard to the ;iec'ninc of Ln innovation is its
 

obs.-rvability C3n thc results of its application be readily observed, an. if 

" convinced of its efficacy? These and manynot, ho,-cap th tirget croup 

other queoti(ns concernin" the meaning of an innovation will be exa'iined in
 

in relation to other stages of the transfer of techno-economic innova­detail 

tions.
 

At this point. however, it should be stresse.' that. the :iore siilar
 

the attributes at the development stage are to those at the perception, trial, 

http:break.up
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adoption, and institution stages. the Fore likely tlie innovation transfer 

process will be successful. The probability of achievinj this goal can be 

enhanced by prior acquisition of relevant socioeconomic, cultural, and envir­

onmental data and most i!iportantly, proper coi.-,iunication of the Pulticempon­

ential i-eaning of the innovation to the target group at the contact stage. 

Comunication is one of the key ingredients in the transfer of techno-econormic 

innovations which -iill be examined in thie next section. 

Contact It is obvious that no innovation can be transferred without the 

target group's first ',eing ,,0adc% aw'are of its existence. '\no ,ledge of the 

innovation .:iust ci,-unicated- and ;,:any aspects of the coitmunicition process 

have an effect on its evaluation an,! acceptance by th,,. target group. As one 

of the first. crucial stares of th transfer of innovations the cn-lunicotion 

process Jeserves careful attention. 

The co,:.ui-icatioei evert entails seaeral important conponent5 (Uries 1., a) 

(1) the participants--senders, receivers. interpreters, spokesmen, etc., 

(2) the channels--speakin. , ne.spapers, ram'hlet, radio television, wall 

posters. etc.! (3)the codes--ti lan-uage (national local dialect, etc.). 

cor.)bination of langua-e and pictures, etc. (4) th settinr--formal ,aetin , 

schoolroom, on tie beach, etc., (5) the lessage forl--salesian's pitch, 
ser.on infor.al cat. etc. and finally (*-) the topic--hre inforw.tioo con­

cernins attributes of the innovation. It is important to note that these 

components of a co:-iunication event forii; an interrelated i;hole--a system. 

The topic nay define certain characteristics of senders an,: receivers. For 

example, the change arant should be of the saie sex as the target group for 

the diffusion of infor:.atioi concernin;: birth cotrol in ,any societies. 

Relative social status and familiarity of sender an'l receiver dictate
 

http:infor.al
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message form and code in many cultures. Fa,.,iliar message forms or codes may 

be taken as insulting when used by strangers. C'aracteristics of the receiver 

may also dictate the channel anJ code. It is obvious that written messages or 

the national language cannot be used with people who have oily a rudimentary 

grasp of reading or the national tongue. The intricacies of t:ese interrela­

must become sensitive to th . strutture of communica­tionships suggest tiat one 

tion evants ,,jithin the target group either through extensive exposure or with 

the use of a good local..level assistant. A brief exarninaticlr of the interac.. 

tion between the conponents of cot,iunicative events.and the Lransfer of innova-­

tions will indicat;, so,,ie important areas for furthier study. 

Turning to the participant coipone:}t of the coun,Uilicative event we 

focus first on the sender .,hor '.:e identify as the change a ,Fnt. Rwoers and 

Shoe;aker's (G7!) extensive reviaw o', the literature i.entified several change 

agent attributes associated ith successful innovation trarsfer. (.)target 

group rather than change agency orientation (2) e'.ipathy 1..!ith target group, 

(3) hiomophily (overall si .ilarity)..;it. tar.!et group, ald (4) crediility 

in tlie eyes of the target group. The first three characteristics imply a 

sensitive understanding of the target group, 41hile the last. credibility. is 

prouably a result of this und2rstandinc§. Barnctt (1wG5) makes an inportant. 

and related point when he notes that advocates of change -:ust not be offensive. 

'row- O.,s how';One ..Aio unerstands and can empathize with the target pr...l y 

to he least offensive. A lack of this type of understandin-! on the part of 

the change aq:rnt (sender) can lead to difficult situations i.,hic', .iay result 

in project failure. For 2xample, Jones (1Th7;) reports that relationships 

between farrlers and official govern: eiit change agents aiong the Plateau Tonga 

in Zambia broke down into hostility ands, withdrawal due to misunderstandings 
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about ,Mat eacii cot.''-; expect frc;- ti, o*. 2r. 3LICh .iisun-4rstinJin.,s, of 

chan acent.course, also lead to a loss of crediility on t":: art of t~ie i 

Initial tar2et ,rcju) recipients of t:!.a . msc )e i lnti f 2,'. 

L iAVOtt ion to ds 'Ia!IYThe ideal is to :diFfuse th2.,ess&? i.ti;,tely 

.,vort,, lss _xD.2ri2-nceindividuals as )ossi)le .,jitAin t;,, t .,et jroun. 

hias S:I,:, tdat ch-Mcae a unt success is ositiv.ly relatt t; <or:,in. th..... 

notes 'a oras­o,jinion leaix2rs (,o&jers an, Sue, ir . .71). 3arnett (1'53) r 

ti -e is not d .]oa. ;iaans )f i,:2ntifyin; o:1., ior lea,2rts A.<ill ') ffective 

•it-in specific J ;ai s c se t:, presti .ratin. of tie sa;k )-tsr n -3v 

vary' iro..i context to Cr;Jt xt. For :ax,:,lo in ooioiio i lon er :it, re ar'd t, 

net fis;ini; .,ay not ; a; oyinion leJer for trv.: fis:,i,-l-. -.tto.,ts to 

initroL!c a iylraulic )al.,; oil orass ir .SfricS er: :.ss t;a, s&CC-,s ful 

Jecau!s2 c,-lan-,,2o.uIts infor.;.tio:n tA inovation1- toa cu.,:urncat... t,e 

, laes jtJ t! if t'e o.!o l ;uiesc2 t 2-ir ,u.s' n s.22tIat ;ci ac o 

(Oiouaku ?_7). '.io,: n tra:itional ly,fosse.J t'.,2 see snan-', t i )or­

tanca of byproJucts . ") istroyad i, tle , ',.y",rulic.,ss.Thic, eoul. 

The ress tas intro,,c', thro),i t -e , 12s an' - ,. .su:)s :uertly rjt. 

Rorcrs an] ::o- aki (1 ) 2rsllt a -,u ,r cI- attri' utes .ssociatC 

witli opilion lea..iers. eavert:elass, everi t,itin a specific -o.-aii-, it is 

ifficult to i, ntify an cy-:inion l:z :r J -niy t!: us2 o f 

orticipatiqn.characteristics SUCi as social status .",.- o7 scial 1 .,nss 

;,edia ex,.osure, etc. It is ;ften necessa-ry to rely on socionatric tec'ini­

ques (cf. .iIzel _ad atz 1 ]., Lion crser ni Z'O,)LIs ! 72). I, 1or so..;e 

-ra3son (i.e,,_. s of o.-inicm leaders ,;ito a vested i nterest in th 
status quo) it is not aJvisable to jork throu:jh ol)inion leaiers, te chae 

1ajent should try to inform as ,any conc-rne individuals as i-ossi:)le. If 

http:ositiv.ly
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funds lijit thi; nu,.')er of people IJ,can ', reac'iel, thiose possessing c*iarac­
teristics associat-d with early adori4:ie, of i..vv.tions (cf. next section) 

are probably the .ost effective tar ,et since t,,eir aoption could lead to 

more adoption tirou h tie Je:,ionstratiw effect ( ras..3us 1i,1). 

Turnin.1 to co;,viunication channels, tOose nost likely to result in effec­

tive, cre::iI)le :.,2ssaL'2 Jeliver-, to the tar-2t -rourn sioul '3e useJ, Kn.'iq 

led.Jeaole inwivijuals -,ithin the society can be consulte! (e...,arketin-v 

specialists), or o.iniion surve2ys of attituijs, beliefs, an, value s concernin 

the various chaanss can Ue conducted to J-2ter..iw th .,.ost effcctiv:-, . . 

ti. eS this HIust ')e DIone on a triil an-! error hasis. Levert',eless. even ',!;her 

an effective ,,iu,., h;as been isolated 	 its success often ends on other 

(!1'7?) note that succ-.,ss of instruction­exapl.3, lfactors. For Sinha o, vehta 

t)e ferers rotivation to c'Ian]e.al television in India often ,epen.Js on 

,ors and Shoefaker (1.,71) cite nu.erous st!i.ies ,,Ji in:icate that alt[ioujh 

,;ass :iedia (2.j. ra,iio, neasoa,ers televisio;i) are i.-,ortant at the kno'.'Ale,!ke 

function (brin-in'w to aareness), int:rersonal c aelar2 i .prt'nt at
 

that the l.,ass illelia are r: l­the persuasion function. T'hey note, however 

tively lore i,,iportant t,an inter,iersonal chiannels :if co :,.unication for .2arly 

adopters. 'iost i iportant for internati!)nal evloi-eant dro-ra..s., they indicate 

t'3at the ,,ass ;i.edia channels are 'rn-eeffective a.,ong peasants in lesser 

lJeveloe; countries '.ihen used ii co:,,ination ith interp-2rs.)Il channels in 

organizeC s::all freu,)s of in'ivi-hluels who regularly e-t to ttnI anj k'iscuss 

itiass eidi a .r.rals 

of functionalAlthVIUI; it isohvious, it:;iust )enoted tat 1e~rea 

literacy ,ust be deter.lined before ;,ritten s.-ass ;ecia channels can be consid­

ered a viable alternative. Additionally. an" less obvious, if pictures form 



an inortant part of the coI,,Aunicativ2 event, target orup f&,,,iliarity,ith 

the interpretation of t.,o-Ji.ensianal pictorial i.teril sloul,' ')e taken into 

consideration (cf. Hudson 1.Y*7). 

Use of proper code isalso an iiportant consileration, and itis not as 

.,,)ich tie tarset :rouP, is fa:,iliar.simple as merely selectinj a lanua-,,e with 

lanjuage may have .,ore prestige t:; anothcr (La,-,ert.In bilinoual contexts, one 

et al 1J5., Rubin 179) or .,ay ie situationally cepen.:nt 'ith respect to its 

usage . For oxaople. 'U~i( reT-orts that vari,nce in use ,f either 

buarani or Spanish ivn Parauay -2epenJs in location ,d-.re2 of for::l ity 

inti.,lacy. seriousness of situation, and sex of )artici)aots. Even , only 

f l si iifyone lanrua:e is spoen t'-ere a..y ') if ret coj,.- !ic r,-'of 

respect, social cl.,ss and otner variables. Iro',n anl Ford (1 ,1) cl-rifiej 

the extent t- .!hicn de:;rie of ir,ti,.'cy'n-i status effect .ir2et adress usae 

- 3e-rt- (I" ) innJicater t*.,t Jav,,nese I2as tIr 2in Ai,,erican Envlish. Further , 

levels of seec includinj !honorifics ;hich' are relate to the- ,articip)nts 

a-e, sex, kinsiip relation, occu -3tior., ,C lth ,....i . r:.,li-ij us co mmit-. 

;cent, family back jround social settin-, co.Dte.t of conv-rs~tion L c 

of social interaction !etveen tv2 spe. ,k.rs, an.:; the ;rcsenc2 of t',iri person. 

The foregoin- are not isolated ex, ples. Such variance in lan~uaje usage 

occurs in -,,any societies around the .;orlr (cf. ;'urli, 127., :!y ,s !3', ) an­

failure to adhere to these usually u,.vritten rules -;ay lessei tie credibility 

of a .;essase. 

It should De notc:, thiat strict a':ier'ence to the fore!-,in- nrecautions 

w'ill not necessarily nuar.ntee2 adequate coi..munication. As one sensitive change 

agent noted ".4e spoke the sa.ae language iut -Je 'idn't co unicate" (v/eller 

19051). Recent psycholinjuistic researc, (Pollnac 1075a, I75:i; Szolay, Lysne, 



and Bryson 1972) has indicated a sinnific;,nt rleree of v-.riability insenantic
 

structure which could iipede effective co.,1.;nication. 1.7allnan (1?,5) 

indicates that in GasutolanJ the f3ilure of a n,,.ner of develop .,ent schemes 

t!1e cIWunication of i,.easurenrent.can be attributed to se laotic proble is in 

Pollnac (1'74) dcmonstrates a fair a;aount of se.,antic variability ...lith respect 

to food lmlnts a,ion the Ba-i&nda of Uan:.!a and ar-ues tOat a.ricuitural 

change a-ents ,-iust beco,,e sensitive to variability in the serantics of asri­

oith various sectors of tieculture if tiey are to effectively coqmunicate 

pop~ilation. 

The setting of the co;,;:unication, like the chanl, depei-.s u,)on deter-in­

tarCt ,roup. .As was noted above.in- the viost effective technique 'ithin the 

the coca use.f as ,l1, as .--essa,.e for:,. Forhowever., the settin- .:ay effect 

is not the pro;er iessaqe f~r, to be usedexa;,iple, in our society, a seroon 

os
between frienJs at a party. Situation2-.l constraints such thlese operate 

the chane2 aJent nay not !e a',are ofin other societies in contexts ,.hiich 

without previous researci;. For exa,.pln, ii ouch of the!eiorl.., schoolinj is 

associated .!ith children. If co:.i-:unicatioe of instruction concernin-- an 

innovation is held in a schoolroo:, settin ,ith a stujent-teccher *,ssa~e 

'tte!
(Foster 1.'73).
for,i, adults in such societies ray be reluctant to 


t'he nessaje must focus on the variousFinally turning to the topic 

e.phasizin:1 points congruentattributes of the innovation listed above 


with the attitudes2 beliefs, anI values of the target ,jroup. If part of the
 

it -,iust use items i:which are fariliar an
 maessage content is a demonstration. 

exanple, in one developing country whereavailable to the tar.-et oroup. For 

the author worked, a television p~ogra, was constructcl to increase the use of 

a fish product through verbal inforniation about its nutritive content and 



preparation. The demonstration ,as con1LuctedU on an electric ran-je in a 

of the target po ulztion used charcoal, 1,jooJ, or kerosene.country w-here most 

cooking ti,;es an2A techniques w';er2 noL ap,)lica!Jle to most of theThus, the 

A valuable Jiscussion of the style, structure, andi content of
 target group. 


turn to otner variables w.:hich 

effective inessages can be foun:! in Triandis (1-71). 

The tar,,et -roup's perception of t'2 innovation is ,jreatly influencej y 

the above Jiscusse.-' attributes of the contact sta-e. In tle next section .!e 

influence the perception of a new itel or thlinc. 

ara perhaps the !-lostPerceptions of innovations by the target croup 

ifficult and least tangible variables to be consiereJ" in the transfer of 

innovation process. Ievertheless, tey are a!:en the .--ost i.portant. The 

comunication sta.te is aimed, at itflwencin:' tivse uerc.:tions ;-ich jill 

)opti.nor reject.ion of the innovatifn.result in eit--r trial anJ subs!uot a 

Foster has written that 

.!hen people are confronted ...ith ,2', opportuities, acceptance 
not only upon the basic culturalor rejection jepends 


articulation a ,avorabl-. patte-rn -f soci.3l relations,
 
and econo.vic possibility, '.t also u.on ,,sychcloic:1l 

the novelty aiPe:', to the i9.ivid-'al?factors. llo,,w does 
That is ho,.i Joes he perceive it? Thoes he sa-e it in the 
sa..-e li -:t as the specialist r'sotechnical presnts it 
to him? Does it convey the saiae i-.,essaje? Since -ercep. 
tion is larjely deterr.ined 5y culture, pe:3ple of different 
cultures often perceive the sasie phenomenon in !ifferent 
.ays (1373:730). 

(1K71) cite nu erous e:,,irical studiesFurther.:ore Rogers and Shoemaker 

indicatin2 a relationship etweeu the perception of the attributes of an 

,iocel (Figure 1) and its rate of adoption.
innovation listed in our 


Kivlin and Fliegel (137) note that perception of innovations account for
 

over fifty percent of the variance in adoption rate.
 



As can be seen in figure 1 there is 1,eed ac!,betw.!een perce-tion, contact, 

and reforwulation. It is essential to coristantly, anct sensitivaly, monitor 

the perception of innovations. This type of fed'ac,, can rsult in reforIula­

tion of either the cot.unication or the innov&tion and prevent its untimely 

rejection. 

,Iany different variables influence t:i, perception of an innc:wtion's 

attributes. The co.m.cunication of the innovation as discussed above is one. 

Other variabl!s can ')e classifiel as individual, social, or cultural. IJenItifi­

cation of these variabl)es can be a cot.ilex nroblem 'ut if it is asreed that 

favorable perception 3f an :--y tion. w., caninn,)vation is ecc&.,iaiieJ .S aio 

begin -.it;, th, thirty individual charact'ristics asicijtcd wit!, 2arl, ZJ p 

tion wM'ich 21ogers add Shoe-dker (i71) derivw:J fro., a ,assive reviu.; of the 

literature. These thirty c'.aracteristics ccrt ')e fou;i in Tcl2 1. T:e 

categodries used are those pres2nteJ )y 'ojers ai i Seo),,.-, (1D71.174-IJ-) 

except t.at the socio-econo:-ic characteristics ar2 "ivi1e2, into inJividu.al 

and entreprenureal characteristics.
 

lhe ficures in :.jzrentheses follovwinr' eachi variable in Table .1 indicate 

dircction of the relationship, number ff eik~irical studies revie,.ed and 

percent of studies wich support the relationship-,. For example, education 

is positively relateJ to early adop)tion, and 71" of the 275 studi,.s testing 

the relationship between these t~vo variahles support the generalization 

,Iost of the -eneralizations are supported by about GO0to 7', of the studies 

and only to ')y . AJditionally 1,,,ost of the studies are statistical 

in nature, ej. so-ie stuies present findin,:s .;:hich indicate that givwn indiv­

idual aith quality X there is a good likelihoo! (,ith a stated probability) 

that he will be an early adopter, or -iven a -roup of individuals w.ith 

http:revie,.ed
http:inJividu.al


Table 1. Attributes associated ,iti early ado(ticn of Innovations (Roscrs 

and Shoemaker 1.71).
 

Socioeconomic Attributes
 

Individual
 

1. Education (+27b, 74.,)
 
2. Literacy (+33. 3:)
 
3. Social Status (+,'!.)2, ,.)
ii~ ~ b I it%,• i 

-. Up.Jari ,o lt, (+5, 1uO,)
 
+ 1 .,
 

5. A]. ' 22, , 48%.
 

Entrepreneura1
 

1. Larger units (+227, .57-.) 
2. Commercial ,)rientation (+2c.;, 71-) 
3. Favorab:le ,ttitudo To,.,ard Credit (+2j, 7S-,,) 
4. Specialized perations (+15, 30%) 

Personality Attributes
 

1. Emi.,athiy (+14, 5Y)
 

3. Ability tc seal with Abstractions (+,., $,")
4.'iationality (+l1., 7-),:) 
0 Intelliqence ( 1_O ,,)
 

'
 i. Favorabie ttitude To,.'ard Chan,"o (+.7, 75'.)
 
7. Favorable Attitude To.uard r (+37, 71) 
G. Favorable Attitude To.,ard Education (+31, 1
 
9. Favorable Attitude Touard Sciec (+27. 7.7) 

10. Fatalisri (-17, C2,)
11. ,\"chieveri-Ocnt ..otivation (2 .:1: 

12. Level of iJs,;iration (+3g. 7.) 

Connmuniication ,c;.eavior
 

1. Social Participation (+149, 73,)
 
2. Inte-ration with Social Syste, (+.., 13)..)
 
3. Cos;opolitness (+173, 71j,,)
 
4. Change Agent Contact (+1", c;71
 
5. Exposure to v,'Oass ,edia (+115, §"')
 
0. Interpcrsonal Comuication C~annel s (+'X-, 77)
 
7. Information Seeking at)out Innovations (+14, ,%)
 
8. Knovjledg. of Innovation (+"', 73,1)
 
,. Degree of ',pinion Leaders~iip (+$3., 7<,;)
 



quality ;'., there vill be rmiore early inovators t:an, yo,i -oul1I expect on 

the basis of chance alone. 3ecal, se of t'e n.t1,re c-7 t;iese relationships it 

is often ne_'essary to take more than one variale at a ti.ie into account 
as a nearis of iicreasin, t:-2 oroLabilit/ :f predictinr early aoption. 

For exailple, Chattopadyay and Pareck (!.17) interrelated five psycholo-ical
 

variables 1,ith innovation adoption fehavior in Incdia (fatalis., conservatis:-. 

authoritarianisi. chan- : proneness, level of aspiration). Individually 

these variables account for bt,,ween 24 an,' 43 perc nL or the variance in 

innovative bel-,vior. A multiple regression analysis, hor!..e'er, in-icate'J 

that fatalisi., conservatisn, and authcritarianis2 tor1.ther acccLnt fcr 53 

percent of the variance with the other tlo adding an insignificant a&ount 

to the total. It is therefore essential to exa:i;e the individual attrihbtes 

associate, 'ith tie perception ef innovations as bun('les of 3ttri;L'.tes an,.' 

not rely on an, on2 i:iiJicator. 1s indicatedi ,above. reliance on sinrle indi­

cators decreases the pro,))ility of acct.rate .rediction. 

Althouh individual differences are i!%)or ant for uvierstanding varia­

bility in the innovative process, it is i:aiportant to realize that the socio­

cultural context plays a .innificant role in d2teriiinin- the listribution 

of many of the characteristics listed in table 1. For eXamle, amonC the 

individuzl characterizLics in talc I, education 3n,; literacy dcpenJ. in large 

part, upon the educational opportunity structure of the :itrix society. Social 

status, upvard :niobility. and variunce in prodnzctive unit size are interrelat­

ed anJ more likely to .he vianifaste-i in co:.iunities with a fair a:'ovnt of 

socioeconomic diff2renti.tion than in relatively ho,-eW)neous pasant farri­

ing villages. This interpretation is supported by Stanfield and '!hitinq
 

who note that althougqh social status and w!ealth are relate- to innovativeness 



regardless of comiunity type, "...far'iers in co lunities '.it!, less ljni­

ownership concentration are so;ewhat fieore :ron2 to innovate (I172. 101). 

Turning to other characteristics in tal2 1, a co.:mercial orientation and 

favorable attitude to,.4arJs credit is r~r:! ii a su')sistence econony but rela­

tively (Xoitton inmark.et econoies, while sp2cialized operations occur ore
 

frequently in arket orienteJ syste is. 

The personality characteristics czn also be unlerstoo-1 as reflections 

of the sociocultural -;atrix. Eipatliy. lo.-tatisi. -)ility to deal ,it'. abstrac­

tions, rationaliL,. int,.llijence (as Co.-, ;only easurei). fatalism, anJ favor­

able attitudes tov,ar,! chlne, education, and science br.e all C'bviOusly related 

_

to various sociocultural varia'les. Fcr Vict ist'2c2 of a Od rn 

educational syte,,, Functicis to acquaint in:iviiri. ,it i-- , i!eas anJ other 

peoples, thus iostcrin:; a de.jree of 2:npathy aoid r:?r!ucin "' dc.-Iatisl. ,,0ooj 

educational syste:w also increases the aility to deal tit) ahlstr~ctioris and 

problets in 1.-nat we refer to as a ratioldl iTanner. , n iidiviJual fro, a 

traditional village, relatively isolateJ fro,- the outside :':orlJ, has little 

basis for empathy tith a chanle a-ent or .overnraeit official. ,Ii,52h,wvior; 

which outsiders .,iay vi2. as dog:..,atic. ,.iy ,)r h only ef"active (an, therefore 

rational) means he :has of dealing ith a su2cific proble;i and his sLI')sistenc'. 

status allo-,is for little error. 

eclication. and science are fostaredFavorable attituJes to,ward ciange, 
in syste ,s ,it,successful on Z,oin, chanje, .. the fruits of education andhere 

science can ba seei, Fatalisv- is often com.,on in situations ,..iere the indiv­

idual perceives that he has little control over natural and social conditions-­

as thls control increases, the egree of fatalis.,i ,ecreases (Foster 173).
 

In addition Edgerton (1971) notes that ammon,_ East African pastoralists and 



2')
 

farmiers, fatalisri is related to cro-!i-.j ii r'-sience..-an.t;er sociocultural 

Favorable attitudes to;rd risk arc ovnJ in socioculturl contextsvariable. 

where the future is reasonably secure (cf. Parsons 171. Thompson 1".75, 

Pollnac and Poggie 1'7i). Individuals in unpredAictable sociocultural envir­

'arz-ins of existence can afforl little ris!,--the sli'ht­oninents, livin- on the 


est probleis caa result in failure and starvation. Achieve -lent ,otivation is
 

a conplex, difficult to .easure variable (d". Sutcliffe 1'..74) "Jicf is close­

ly relateJ to level of aspiration. "oth variables !,av2 been related to
 

traditional cultural institutions. Thle extre.ie i,iportanc3 of this variable 

has been inicatej by Felt (171) ,.';o sulr,sts that it ,ii2iates bet.,een educa.­

tion literacy, ss :,iedia exposure, anj innovative !ehavior (also s2e Iorers 

Aionj the coi.w.unication variables, cos--!oolitness and ex-osure to -,ass 

iiiedia depend on tlke transportation iet'.ork and ce,,'munication channels of the 

Fray (1/71) refers as 'develo ,rtalto the r, clioate.'vinatrix society -hat 

Kno.ledg2e of and inforiation seeking a.,ot an innov.-ticn are relatei to 

cxposure through travel (cosiopolitness). the nass m2.:iia, an;) or chance agent 

contact. All three oF these variables., once again, are dependent on coriun­

ication and transportation net.or',s.
 

seen that several sociocultural variables are associat­)verall, it can be 


innovation.
ed w-ith the individual characteristics related to perceptiou3 of an 

liost iiportant among these are tha social stratification systei., e:ucational 

opportunity structure, deree of sociocultural stability. deree of -arket 

extent of co,.unication and transportationversus subsistence orientation. and 

it'i several others, directly
netiorks. Some of these variables, alon 


affect the perception of the attributes of innovations.
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Turning first to perceived coi.ipatibility .!e find thit in soie societies
 

where social obligations are extremely tirfe cosl. n any innovation which is
 

perceived as conflictirnb J.ith these te--poral de'iands wioulJ ;oet resistance
 

(cf. Crown E57). Another exa.:iple of cUltural inco:.ipatil-ility with innovation 

attributes occurs wien procecdures of ,cr!,k traditionally a!.ssociate,! ith one sex 

are to be performed by the other as a part of the innovation. Lo!,ie (15 ,)1 

notes that a',on the Plains Indians, fe:..ales nori'ally practiced horticulture 

while men hunted i ny ran who took up plouhin.2 ,as likely to be jeered at 

because he perfor,in. r,.an's ,.ork. So,.,e societies [.avi cultural barriersJas ....

to the transfer of innovations in the for., of superstitions ,.hich prescribe 

certain ways of doin; thinns violation of wvhich can result in punishr,ient 

(cf. Foster 1.73). Innovations ;hich ca-e )rc-ive. as chan.jin- existin-! social 

relations are also r,asiste.;" (Acevas 1971). For exai 12 if the or,.anizational 

constraints of the innovation necessitate reorganizinr" a "or .aliy e-alitarian 

work rroup into one comiposed of superordinates an suordinates or vice-versa 

resistance could] occur. Dasgurta (1,775) ie,-onstrates howi tie caste structlre 

of an Indian villae canr either impede or f,2cilitate i:odernization of ajricul­

ture. Another exaple h.. (,7):o notes that tradition­is provided by 2,53) 

al interaction patterns found in Iranian )azaars result in a hish degree of 

social distance bet,.;een people .,ih1ich inhibits development nf normative systeT.s 

appropriate to a developedI riarket S.ste Sellers who fail to ;,aintain the 

status quo are reported to suffer sanctions. 

Innovations :ay also b2 perceived as being physically incompatible. 

Foster (1n73) provides several exar.ples of ho, innovatiA's not consistent 

.th traditional motor patterns mect with strong resistance. For exa.iple, 

if the new innovation requires a new bodily position for work, the new position 
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may be more exhausting due to its stranoeness and result in resistance or
 

rejection (cf. Dube 1958).
 

1-fith regard to psychologictl co,,lpatibility. .oob (1GO) notes that people
 

in a society are likely to accept forms of behavior ,which they perceive as
 

psychologically congenial and reject thosa perceived as uncongenial. He cites
 

examples from Amierican Indian acculturation studiCs to support his observation.
 

The advantage attribute of the innovation is usually not perceived in a 

similar ranner by both the chanon arent and tar;et ;iroup. le usually think 

of advantage in terms of financial return. This perception of a4vanta!e 

is not a universal as eviJrencear by a study ''hic indicates that Inrian 

in contrast to U.S. fl,.ers, attach m,,ore i;'.,ortnce to social aprovl, of 

an innovation than to its financial return (Flieel. Kivlin. and Sekhan 1968). 

Advantage miay also :e perceivod as mi-ore than just an increase in quantity of 

the product. For example. so.iieti .es plant involveld as :ultiple uses 

for parts other than the fruits or grains. :1krriott (1152) notes that a new 

variant of wheat ,,.as rejected in one area of India because in coi--arison wjiith 

the old variety it prodt~ced a stra.i the ani.ials did not li,,e,produced infer­

ior fire and thatch, and did not ;rind. !nead, or result in as oo a bread. 

Foste (1'073) cites several SuCh exaiples of Multifunctional traditional 

ite:i.s being replaced by .,onofunctional innovations which .;esubsequent ly 

rejected or revised. Wiith regard to differential perception of advantoge, 

the H!arginal utility of leisure tin.ie can be an important factor. He"ies (17-4) 

discusses the interrelationships betw:; on dietary deficiencies oalnourish ent, 

and lack of eneroy to Jo a full day's wor%. There has been some disarree,,ent 

concerning the role of nutrition in economic developlent (cf. Franke anJ 

Barrett I75, Belli 1971) but itsees reasonable that leisure time vould be 



an important factor in perceptions of the relative adIvantije of innovations
 

alive. A,-vanta-e is also relative- .Jhat 

within a iuialnourished target group. Perhaps tiC sl~epinU peasant is not lazy 

but conserving enery to perforr.i the vital tas!,s thiat keep hi- and his fa.lily 

is perceived as advantage by one 

advantage by another. For example, resis­individual iilay not be perceived as 


interests perceive innovation as jecreasingtance often occurs when vested an 

imarketinn cooperative).their socioecono,.ic position (eg. nidclemen faced .jith a 


In this case, the vested interests, who usually have cornsiderable socioeconomic
 

the irnovation. In a simil ar
 power and prestige, ill actively cairpaign ajainst 


vein, Jones (1)7q) points out tat the traditional superior position cf elers 

a-.on, the Plateau Tona of Zau,; :ia Iclccd constra.ints on t;;, success of youngcr 

-len !ith respect to farr ing activities. 

Perceived co,,plexity of an innovaticn is also related to its adoption. 

,' to tle level of tec!1nolo£!icalComriplexit', is a relativ2 jude',ent rei .te~i 

and educational opportunity structure of the target population.developmient 

Ro qers an-i
Once avain the sociocultur~l context is an important variable. 

SIhoer.,aker (1971) cite several studi.s supporting t'c hypothesis that thiere is 

a negative relation betiaen the com-lexity of ai innovation and its adoption 

rate. One study cited (Petrini l§?3,) finds t'hat c.,ilexity in combination 

viitii relative advantaje explains 71 percent of the varianc- in rate of
 

innovation ar.:on' Sw.elish farxrers. 

important deterrminant
Perceived trialability of an innovation is also an 


involved in obtaining an
of adoption Triclability is related to costs 


innovation and its relative availability. Perceptions of cost are related
 

Subsistence level producers
to the econo.1ic status of target group members. 


are less apt to perceive an innovation as trialable if it will cost them
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something since they usually do not have slack resources for invest,.ent 

(cf. DeUalt 1975. Gartrell, dilkening. anId Presser 573; Cancian 1977). 

Rogers and Agarnala-Rogers (197) discuss the importance of slack resources 

in the innovation process. Kivlin and Fieel (i63) howeverT note that 

likely than middle scale fariers to take short­small-scale farmers are more 

run risks. They have less financial co,'iittoent, less to lose, and more to 

yain by evphasizinU short run returns. Thus, trialability is conplexly 

related to the econom1ic sector of the sociocultural matrix. Rogers and 

Shoemaker (107i) cite several studies indicating that tho rate oF aloption 

of an innovation is positively related to its trialability as perceived by 

aibers of the target yroup. 

jreat deal of epasis on tW, oservaility ofErasmus (1961) places a 

the results of an innovation. ke points out that innovations post likely to 

succeed are those for which a quantitative appraisal oF advantages are 

possible with only casual observation. Rogers an! Sho2enak2r (1971) once 

again cite several studies which support the hypothesis th.at an iniovation's 

rate of adoption is positively related to its perceived observability.
 

As the model indicates, the perception sta can be follo& by either
 

trial or rejection. Additionaliy, if ,orceptions are sampled by the ciange 

can be reduced by either new instructionalagent. perceived incompatibilities 

messages (conunications rejardinj the innovation) or restructurin2 of the 

innovation by resource scientists. Nevertheless, many of the socio-cultural 

and individual ibrotibilities do not appear until the trial stage 

or later. This results in restructuring of the perceived attributes of the 

H!e next turn to the trial stage. an impor­innovation at these later" stajes. 


the real attributes of ao innovation.
tant stage for determining so.e of 



The trial staje is ;jhen :any of t.ie real siort-ter:. attributes of an 

innovation are discerned hy t:ne tar:jet jroup. At the trial sta., 2 tlve target 

Drou2 deter:iiines if the innovation is i.i fact too co,)lex, if its *:).rations 

are com')itiAl, at least in the short run. '.'it~l the social an3 p'hysical 

environlent, if its avantaes are observa-le, anJ., if in fact they can 

afford to 2ive it a trial. Ilany of tne sa.;h2 sociocultural a, il Ivial 

at " sta.c ;1O- testeconstraints oIhich ;e JiscussU : ; rcetion Ji 11 5e for 

snort- ter. co:,ati ility. S.;ort-ter copti~ilit; is stresse: since t:ie 

trial st-a'%2 is often short and sociocultural dysfunctions often take some 

tiie tu Jevelo2. 

So;,e sociocultural strains Jo ap,-ear at this sta.2, .o.:ver. !f tle 

'
 cost if teo innovation is suc, tat fea can affOrd it, a:2 if it is ;ercei 1e 

,as givinj .ore avanta(;e to tose fe-,, tLe tisadvanta' .:iy actually 

ca:,ipai n ajainst it. L!,,Iition ly. ,!iany su sist .n ce l-vel societies av2 

Snor., of r2i.racity,hic, functions to -istribute so:i.1 ;ooJ (c.,:. fhooj 

i.ioney etc.) to ki:,s.en. frionrs., etc. io arC it, neCO-1 '.it! tL uM:Jersta-,:!ini 

that they Aill 7ive to the donor v.ihen ,o is in eed sinc.. rinj trial 

staje (and later) riot all develop at t!,,e s.ie rate, t:oere -,:ill oe .e..lanvs on 

the resources of the tiost advanced. If tney he_d the ' s ey often 

loose advantages .jainei by the innovation, if t;ey' lisrejir;: the -'e, ;,anis, 

t;; ey ry aface ostrucis:;, or severu criticis;:: (Foster 17). T,;us. ,.l._r 

trial t.2 erlier perceivA advantae ,y :Jisappear into the reci)rocity 

net,.-jork. .s a result, so.;ie ilay perc:ive tie innovation as jeing :+lore trouble 

than its .,,ortii and reject it. 

Dther sociocultural constraints cite in the perception sta,.e .nay become 

,iore saliert at the trial sta-e an.' result in revision or rejection. Ro.-ers 

and Agarw..ala.Rogers (1371J) note tlhat many innovations "o through ,xtensive 

http:ki:,s.en


unanticipIatej inco!;)ati'Jilities anC. rcsiflts ini aijtin after su'?-sNIItio 

triJl. 
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cease its efforts, ospecially if t;,, failure 	-:as due to 
might not ,ish to 

'ishS to 
factors uhich can be reformulate. .'Tctf~er or iot t'!r a',.ncy 

pursue the transfer of t'e rejected inrnvati:nr, it is im:ortant tD determine 

,'Iich attrihutes of 
the reasons for rejection. It is ir-i;ortant 	to retervine 

in its failure. P'survfy concern­
the innovation, real or nerceived, resulted 

ing the attitudes, beliefs, and values associated iith the innovation follow in 

its failure and 
its rejection r,,ay aid in pinpointing srecific forreasons 

facilitate further efforts .. ithin the same or other taroet Oroups. If the 

innovation is not rejected, it .ecow's institutionalized follo in, the adoptien 

stage.
 

systqr adapts to thesta.e the sociocultural't the institutionalization 

. n intenralit :-;°
innovation. The 'innovation" status is rermcrve, and L" 

an d A ar 'ala- cers 1976).
part of the sociocultural system (Poers 

an introduced iter., can hav.Q roae
The adaptation of a cultural syster, to 

The influence of the automobile on Arerican 	lifestyles 
is one
 

repercussions. 


as simnle as the
 
obvious example. Even the introduction of an innovatior 


For exarrle, Pliss (1,52)-!rites
a cultural syster.%:iaooncan creatly affect 

the PaDa'o (an P,'erican Indian group)
that the introduction of the .iagon a,,on, 

ment of
 
resulted in displacement of sore parts of the tec.nolory, estlhlis 

,,


di. i.Aon of labor,
 
nev technoloci:_-s and specialities, effected shifts in t!-e 

and tie relations of the Paraco w.ith 
and influenced comwunity solidarity 

Such ccanges can even affect householV structure.
surroundin, peoples. 


clearly sho,,s ho,- household orqanizetion .,;;s restructurecd
 
Handwerker (1'.'71) 


a system of inustrial technoloqies
as a consequence of tt:e introduction of 


ard women movedlost their status as su'bsistence providers,in Liberia. I'len 

notes ho' chanes in subsistence 
into market selling. iurdock (1O1S) further 
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strategy and household structure can effect chanoes inkirishir termin.looy.
 

On the individual level, r'oob (1960) provides evidence that basic changes in
 

personality occur as people accept innovations and becin to modernize. These
 

changes, some of ,-hich are not of interest to aid orqanizations, are cited
 

as a means of demonstrating the systemic relationships beteen rrany seemingly
 

unconnected facets of a society.
 

N'evertheless, some of the changes that occur in a society after the insti­

tutionalization of an innovation are of vital concern to aid organizations.
 

For example, ina discussion of disease and development Pures and Punter (1972)
 

point out thq relationship hetieen the new diets and stress associated with
 

modernization and a number of forms of physical disahility. Cn the societal
 

level, Apter suggests that "the most direct impact of rodernization on tradi­

tional societies is in the formation cf nc,J roles associated ,itl t!ie moderniz­

ing process" (1%5:127,). Bernard and Pelto (1-72) note that individuals
 

who are already in advant.ageois positions ina socioeconomic hierarchy can be
 

expected to be the ones who take advantage of innovations--they have both 

the slack resources (free capital) and are inmore favorable positions with
 

respect to information sources. They sunrest that inmost cases the socio­

economic effects of technical chanqe lead to increased socioeconomic stratifi­

cation. Henderson's research in British Honduras (P72) and Alexander's in
 

Sri Lanka (1975) support this generalization. Such incr-ases insocial
 

stratification are often manifested by further concentration of control over
 

Fromm and Maccoby (1970),
productive resources (cf. Havens and Flinn P75). 


basing their interpretation on psychological characteristics, argue that land­

holders with "projuctive-hoarding" char3cteristics iill become richer while 

the peasants with "unproductive-receptive" characteristics i.,ill fall to the 

bottom.
 



The importaflce of regional variability with respect to these responses 

to the institution of innovations .as clearly demonstrated Ihy Pelto and 

Poggie (1974). In a regional approach to the stL:ly of riodernization, they 

find differential responses to the r~cdcdrnizatiorn ;:rocoss in t''o regions of 

Viexico. In one, modernization of the oxistinrj agricultural tec!'nology result­

'
 ed in dn intensification of thc social stratification sLv Le;. In another 

the introduction of a ne,,j iroductive technology (industril plants) involv.,d 

a sharp departure from the past agrarian economy, reruced the importance of 

the old elites, and produced a restructuring of th& social stratification 

system--a rise of a ne, ,i,,Jdle class and a re.duction of te i!-portance of 

the established acrarian elite. 

Irrespective of t;ie hasis for tiese deleterious c"-anes in social struc­

in ,,jt I.rn-listrr rs anor:;ture, Erasmus (1961) not-s t'iat the, 'Jii1 rcs!lt 

peasants who have lost their old prestige systerm and ,.ho lack t!e opportunity 

to take part in the newi one. These ircreacies in social stratification ,uill 

lead to more relative deprivation amon future generations and enhance
 

:71). 

Bodley (1D75), in ahlat is perhaps an ow-rly pessiriiistic view, <i;cusses 

other potential dysfunctions of modernization w!hich!we Jill not go into here. 

Suffice it to say that the institutionalization of innovations can lead to 

both positive and neqative conseqences. Chanoe acqencics s.,ould t-,. familiar 

with both potentialities, especially the latter, and do t"%eir utjost to con­

chances for social upheaval with disasterous long-ranoe effects ( P7.4s 

struct programs which -.ill result in th-e greatest qood for all concerned, 

which in many instances w.,ill not be a simple increase in gross national
 

product.
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SUHIMARY In sum, one finds a complex netoork of environmental, sociocultural,
 

and psychological variables related to the successful transfer of innovations.
 

A very recent study conducted by fevelopment Alternatives. Incorporated ([Vorss,
 

et al 1976) provides a detailed examination of factors related to success or
 

failure in 36 rural development projects in Africa, ":exico, and South Pmerica.
 

Their findings substantiate the importance of mrny 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 local sanctions against innovation or
 

accumulation in five projects. Overall, they found that project success was most
 

affected by local action taken by small farmers to complement outside aid. Local
 

action included farmer involvement in decision makinq during design and imple­

mentation, tile importance of which we indicated by the feedback loops from per­

ception to communication and reformulation. Level of local action was, in turn,
 

affected by th. specificity of agricultural information offered hy thie extension
 

service, the importance of local organizations inthe project, and effective
 

two-way communication between participants and management, once again reinforc­

ing the importance of proper communication networks inthe developmcnt process.
 

Overall, our review of the literature indicates that selection and devel­

opment of innovations must take into account 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, beliefs, and
 

values of the target group. Target group perceptions of the innovation are
 

important determinants of success at all stages from the first contact o:i through
 

institutionalization, and these perceptiens are based on messages received
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during communication and the real attributes of the 
innovation v.hich manifest
 

At all these stages the key
themselves during the trial and adoption stages. 


role played by environmental, sociocultural, and psychological variables
 

emphasize the importance of a systematic, multivariate 
app;roach to the study of
 

In the next chapter, we outline the system­the transfer of innovation process. 


ic nature of man's psychocultural adaptation to the nmarine 
environment to pro­

vide a matrix for our discussion of techno-economic 
change among small-scale
 

fishermen.
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:1AN'S PSYCHOCULTURAL A.APTATIOIN TO THE HIAI F FPVIRWPT.r;T 

IM'TRODUCTIO.l Man's adaptation to the inarir,. environment poses problems 

which are, in some cases, distinct from those posed by the demands of other 

ecological nitches, In most cases he has effected this adaptation through
 

cultural means--through the development of tec ,ologies, ideologies, 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 little systematic study has been done concerning adaptation to the marine
 

environment--perhaps one of man's most extremF- forms of adaptation.
 

Adaptation in wan has been defined as "...thp process by vwhich he makes 

effective use fcr productivw ends of the energy potential in his habitat"
 

(Cohen 197i:4 ). This process is multiconionpntial and iaccludes a c,:nplex net­

work of interactions between man's physical environment technology, social 

organization, social environment, ideology, andi individual hiopsychological
 

needs and characteristics. The complexities of tese interactions are perhaps
 

most clearly illustrated by the model of human ecology presented by Poggie, 

Pelto, and Pelto (1975) in a discussion of human adaptations (see figure 2).
 

The lines connecting all components of the model of hiuman ecology indicate 

that a fundamental and important assumption is being made: That changes in any 

one component have the potential of effecting c:ianges in other 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 changes 

in social organization to control tle increased interaction, 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 1975:0).
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increased population density require changes in ideology (attitudes, beliefs,
 

and values) to insure proper function and acceptance !:-y Differences
the people. 


in population density are also related to individual psychological variables
 

such as depression, fear, independence, etc. (cf. Edgerton 1971). With respect
 

to the physical environment, increased residential density creates waste dis­

posal problems, decreases in agricultural land, etc. These changes in turn nec­

essitate new technologies ifman 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 an' residen­

tial density. The relationship between human society and culture and the physical
 

environment has been the subject of much debate in the social scierces (e.g.
 

Rather than arguing for any priority
Forde 1949; Steward 1055; Harris 1960). 


with respect to directionality, the model presented here simply allows for
 

systems and the environment.
interaction between hLenan cultural and social 


on the other will
Ample evidence concerning the mutual influence that one has 


be 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
 

environrent.
 

great diversity of marine environments
THE PHYSICAL ENVIRONMENT There is a 


around the world ranging from the cold arctic to the hot tropics. Details
 

The more modest scope
concerning this diversity will not be examined here. 


to discuss general features of the marine environment pre­of this section is 


sent in nearly all areas where man has lived. The scope is further reduced by
 

limiting our examination to elements of the environment which influence aspects
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of the human psychocuitural adaptation systen. 

Perhaps the most important aspect of the sea t.ith respect to adjacent
 

human populations is its food, esoecially protein, production potential.
 

Carl Sauer argues that for pre-aericultural man "the sea, in particular the
 

tidal shore, presented the best opportunity to eat, settle, increase and learn.
 

Itafforded diversity and abundance of provisions, continuous and inexhaustible":
 

that "betueen high and low tide a v.ide asserrlage of life forms useful to man
 

is to be had for the tak' ng" (V3;30^.). Incomparison to land areas, espec­

ially arctic, the sea ccntains an im.imense amount of organisms i,'hich can be.
 

used by man. Fitzkugh (1072) notes that this relatively !irh diversity of
 

organisms results in lono food chains with complex ecological structures which
 

provide feedback and regulatory mechanisms that serve to dampen population fluc­

tuations. Additionally, fish have higl- reproductive rates, and small-scale
 

fishermen can only exploit a small portion of the sea, tl:us allowing the fish
 

to reproduce and move fror" the larger ocean (Lerski and Lenski 1974). The mar­

gins of the sea and land also provide an extremely rich ecological zonc. Tidal 

marshes, river moutios, and coastal hays are characteristic of neitiker salt or 

fresh .,;ater, but their access to the sea, concentration and retention of land 

and sea nutrients, protective shelter, and shlallo,,,, water rootrd or attached' 

plants make them extremely productive (Turk, et al 1'7,1). ''e must !oi.'ever,
 

maintain an aw,areness of the fact that man, even primitive man., can measurably
 

affect the population structure of marine animals (cf. Shawcross 1075).
 

Despite t:e lono-term population stability of marine orgarisms, numerous
 

desirable species manifest short-term cycles of availability. For example,
 

species such as salmon and other migratory fish can be exploited only during
 

certain times of the year by small-scale fis:.ermen. 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,
 

thel prey, is often hard to see--it is located beneath the water or inthe sand
 

and silt at the bottom. Even when prey are visible, they are often displaced
 

and distorted by the refraction of linht in the water. Even sea animals which
 

surface for air spend considerahle amounts of time hidden beneath the water,
 

especially when they perceive danger above. N'ot only are the prey hard to see,
 

but they are located in an environment alien to man--a liquid environment, fluid,
 

saline, and always inmotion--an environment in which man is biologically ill­

equipped to survive. qense objects sink; some things dissolve and loosely
 

anchored things are swept away (cf. Howes 1948).
 

Another feature of the marine environment is that it isflat except for
 

minor surface irregularities caused by waves and swell. When one moves heyond
 

sight of land, it becomes relatively featureless. These factors incombination
 

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 where 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
 



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
 

Further sections examine the relationship between these features and
 zone. 


other aspects of the model of human ecology.
 

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


1. Diversity of organisms
 

2. Long-term continuity of food sources high in protein
 

3. Short-term periodicity of food source.
 

4. Prey are hard to see.
 

5. The sea is fluid and in motion.
 

6. The sea is saline.
 

7. The sea is dangerous.
 

8. The sea isflat.
 

9. The sea isrelatively featureless.
 

10. Removal from land based society.
 

11. Narrow margin with land (lineality).
 

12. Attractive for recreation and aesthetic reasons.
 

13. Relatively open to outside influence.
 

The objective of this section is to examine constraints placed upon
TECH'OLOGY 


exploitation technology by the marine environmnnt. There -Jill 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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ieties infollowing sections.
 

Ingeneral, marine exploitation technologies are quite diverse. Interms
 

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 inlength (cf. Nishinura 1975); from
 

small one-man dugout canoes to large ocean-goinq vessels complete with process­

ing equipment. With regard to spatial and temporal constraints, they range
 

from a few hours collecting along the seashore, close to home to months at sea
 

exploiting resources hundreds, or even thousands of miles distant. Finally,
 

inmanpower requirements they range from the solitary individual to hundreds of
 

coordinated individuals. Despite this great diversity, the technologies must
 

cope withi 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, itwas argued above that long-term contin­

uity results from the diversity of organisms inthe-sea. This diversity allows
 

man to exploit a number of different organisms, indicating the need for a div­

ersity of capture techniques and equipment. I~ost fishing societies. infact,
 

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 intechniques 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
 



are trained to search-out seal breathin2 holes inthe ice, detailed tradition­

knowledge of the behavior of marine organisms is passed down from generation
al 


finally, complex electronic devices suchto generation (cf. ";orrill 1967), and 

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 

catches (cf. Davenport 1960).their strategies to insure adequate 

The fluid nature of the marineenvironmenO places important constraints 

:an needs air to live on technology (cf. Poggie and Gersuny 174; Hewes 1'18). 


the water, somehow obtain air beneathand work, thds he must either stay abov, . 


the water, or remain in the water for o-ily short periods of time. Vessels of
 

various kinds from hand-po..:ered duocut canies and rafts to huge etal ships 

.ith diesel engines and sometimes platforms on stilts keen him a!)ove the water. 

man ti work beneath water but only for limit-Aqualungs and diving bells permit 

ed periods of time. All these technologies have one thino in cormon--te ,,orl 

space is limited and surrounded by a life threatening mrndium, enhancing man's 

removal from land-based society.
 

The continual motion of the sea requires a technology to keep things from 

being swept away (cf. Hewes 1948). Boats must be brought onshore 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 mat-rials; thus vessols, 

platfor.m!s, and docking facilities must be carefully maintained and built of
 

Further, man cannot drink sea water,
anti-corrosive material kihenever possible. 


so fresh water must be provided on long voyaqes from storage or distilling
 

facilities. Inadequacies of any of these technologies result in danqer for man.
 

thus they must be designed and maint. ined for safoty.
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The flat, featureless nature of the sea has resulted in the development of
 

various techniques for location 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 1165- Forman
 

1970). Some use complex combinations of astronomical navigation, currents,
 

swells, birds, etc. (cf. Le,is 1972) permitting movement into the open ocean.
 

Finally, others use modern electronic navioation aids. These are all relative­

fair amount of
ly complex techniques, especially the, latter t'1o, requiring a 


knowaledge for safe and effective use.
 

;Iany of the above noted aspects of the r:iarine environment result in a
 

This removal is enhanced
relative removal of seamen from land based society. 


by the smallness of the platform man takes to sea and the life-threatening
 

nature of the fluid environment .,'iich surrounds hirt. This reiative removal 

has resulted in the development of emergency procedures (e.. life: boats.
 

sea to shore and boat to boat communication devices, as
life vests, etc.), 


techniques for preserving provisions and the catc until they can be
well as 


eaten or brought to shore.
 

discussed above concerning nan's technological adaptation toThe features 

some contact withthe marine environment are quite obvious. Anyone ,,hn has had 


the sea has kno,,ledge of them. revertheless, they are revieved here in an
 

attempt to prepare the background for a discussion of the interrelationships
 

between these environmental and technological attributes and various aspects
 

of man's sociocultural system. These technological attributes along with their
 

environmental correlates are presented in Figure 3.
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TECHI"OLOGYIARIN:E ED'VI, 0,I ErT 

diversity of organisms
longtern continuity 
short-term periodicity 

diversity of caoture techniques 
need for preservation and storage 

prey hard to see --- - development of location techniquee 

sea fluid and inmotion .- vessels, platforms, diving deviceF 
ancilorino techniques 

salinity 7 provision of fresh .!ater at sea 
preventative maintenance proce­
dures anti-corrosive materials 

danger maintenance and desion for safety 

flat/featureless navigation techniques 

removal from land-based society . emergency procedures 
communication devices 
food and catch preservation 

Figure 3, Relationships between marine environment and technology..
 

THE SOCIAL F1VInO,,.E!.T The social environment of a society is defined 

as including demographic characteristics such as population size, density, 

sex ratio, and distribution, as well as' a consideration of ponulations within 

interaction range. 

Turning first to the long-term continuous productivity of the marine
 

environment, we find that fishing economies usually have a potential for
 

supportine relatively large, sedentary populations in comparison to other hunt­

ing and gathering societies. For example, archeological evidence indicates
 

that after early Peruvian hunters and gatherers turned to the sea, there was a
 

radical increase in population (I.oselehy 1975). Chard (1974) writes that increas­

ing sea-levels, 1'.hich maximized during the early ,lomon (7000-r.O9ORP) in Japan,
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resulted in a more irregular coast, vith longer linear dimensions and an increase
 

in shallow water. This combination of factors increased the potential for coast
 

dwellers to exploit the sea's resources and promoted a marked increase in popula-


Beals and Hester (1974) note tat southern California
tion and settlement size. 


was one of the riost heavily populated sections of native P'ort, Pmerica, and that
 

thp coastal strip, inhabited by the Chumash Indians, '.!as the most densely settled
 

section. The relatively large and dense population of the Indians of the Porth­

west Coast of America has been commented on 'y several authors (cf. Vroeber
 

10f3: Criver 151: nrucker 1055). Even inthe relatively inhospitable arctic,
 

maritin.e adaptations seem to permit relatively large populations (cf. McCartney
 

lP75. 'umonrd 1077; Fitzhugh 172). In summarizing the evidence for Arctic
 
areas Fitzhuqh (1175a) notes that an increase inthp size of settlements and
 

regional population seems to be related to the intensification of maritime
 

adaptations. niamond (1960) suggests that Ku'n Shci, Taiwan, because it is a
 

fishing village. can support several times the oopulation found infarming
 

Further evidence isprovided by Kroe~er's (1%3) discussion of native
villages. 


Overall he finds the densest populations
population density inNorth America. 


incoastal areas. The density is even more marked when it iscalculated on
 

the basis of shore-line miles which provide a more accurate estimate of popula­

tion densities for maritime oriented communities (Kroeber 1963:168). The ten­

dency for maritime oriented communities to be more sedentary than other hunters
 

and gatherers Vas been noted in archeological evidence from the Aleutians
 

Peru (Moseley
(McCartney 1975), Alaska (Dumond 1975), Labrador (Fitzhugh 1972) 


1975), and Japan (Chail P 74). Lenski and Lenski (1974) note that 49 percent
 

of the fishing societies live inpermanent settlements as contrasted with only
 

10 percent of other hunting and gathering societies. Insum, there is ample
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evi('CflC to iiciCetZ, t;dit t.' lonw.-t(2rV CCIAti:;ucuLS rc itvi t ' f t~rr 

-vrroiment 'as r'rovidzA .'Ii it' i r- s-)rco - s'IC', 32 c-2 . acilitates 

bothi poiulation :roit", anrr t;,- <st,,',lis' ment c 2r':.3int s :ttcits. itw!as 

not unti 1la~ a-n anim-als we Vocs'-AcAt.' t:,At 11:n( sl!;s is ._n' 

l-t;,,ou--- w.e .ave cr.,',asi:2j' t:.(, lo;ic tc contiiucu:- r,-)Lcc -f on cmnis.Is 

i~i t:, mzrin, coiro!m;int, it s" oul-~ ct L. cr, ic cel-" IltC vcriatici-. 

",it:-? resr;2ct to >-ot, t - r- ]atii':v'. Vj3'-*i i-%,, <2irriN icity aa._ i 1 

flora an-_ fau1'a. P~riodicity an,' diff,:1-tiJ v.1ilt of vu-riouL orczinisris 

have iilucricrt scv-ral IKe,aviorul rs,x nscs ic.. arc af-cr i - tL., sociol 

env ironient. For exar -lIe, :__ t- cvi I,- ; sw-r ic i cit:, i;IV Z.,, L:ilit." 3i '~i ,lV .s 

Las led in soiJ castG tLo annual *ocQt 'ms:cr aviztri~r s ttl:?­

ments in Kt*-ti arctic an'~ trc-ic._l, rc-ic is ( Fi ;-- U.v 17SL arl :r 12741) 1,-, 

so'r~a instLances 1ivc 0:' tinrir Z'~s follow ?i as oaimvfis.iermnon n' , t .,: 

boat d-w.E..llinc 7a~au of t!-.,- Sulu ciclr(t'.:, : 12,72), ar- ii' nt.1rs V!c 

fis:iermen shift residqnce to c iffer _P! Parts of '1:,c cs iso t:,e Azu!.r' Pein­

insula of' Paslira (Poilnac .nd Puiz-S~out 12-73-). 

Differenitial listri; ution of m.:rine resources '-as also 1r , to al2 orat . 

trade and ritual exc!!anrz n-t,.orls _7SiI1LStr(;tc:. !v/ aific ISlafX nrc')U­

lations (e.gj. -halino1,,,s'i 1%1H AI;\lre Y15) ao t!-: S-t'.trn !',.ra!iutl _)f e 

PortL'i..,st. Coast of Amrerica (Pic&docke 1%5. aritii;:e neo,-l.3s tilso 'IraIc cccast~l 

resources suc!. as sI,-ils (cf. Patulso.n 1974), sland fis', f;r:,-uctLs with ivtor­

ior peoples. All of t-ies, exterior contacts fain, an ir..JPrt~nt .- irt of t!-c social 

environment-ideas as T211l as scarc- -oo,'s ar c~ca~! 

Variability in ti-e resource !,as--may also result in -r,"ater l.wer or status 

beino allocatd tc coraunitics in favorale locations. Intcrco!-rmiwit-y po.!er 
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and status relationships are i.,;portant aspects of the social environment because 

they may explain ho'! communities influence eac' ot':2r. Donald and Hiitchell 

(1975) found strong and statistically significant relations!iJ..s Leteen size of 

salmon run, variation in salmon run, po .ulatior, anr local group ran!, among 

the Southern Kakuiti of the Northw..est Coast of Nort'i Ar-crica-- te laroer the 

salmon run, the greater the population, and the hij,er tOe local croun rank. 

The dangerous aspects of the arine environ.ent may also affect certain 

demographic characteristics. Poevie and Gersuny (174) nota that tie comercial 

fishermen of the United States record more fatalities per rillion man-days than 

coal mining. thc most dangerous of land occupations. Since nales do r-ractically 

al of the dangerous deep-sea fis;inj in rost socioties, on V:ould exr"ct on 

imbalance in thie sex ratio inmaritime communities unless ot:,er factors operate 

to lo,er the aonulation of females. Sore evidence for suclh an iir"alance in the 

sex ratio is provided by Firth (106.6) oho notes that amon tv? i[ilay fisermen, 

overseas voy,'aoing 'has reduced th~e proportion of males in the population: of the 

69 recorded male deaths in th area where he conductez' his research, 23 resulted 

from accidents durino sea voyages. Ohnu1Ki-Tiernev (1976) provides further support 

by noting that the hicTh mortality rate of Ainu nmen during huntinc and fis:iing 

is among tl.e factors contrihuting to a shorta ,e of men. 

Settlement patterns arc also influenced by various aspects of the marine
 

environment. Uc ( ave discussed above te relationship betwe'n the long-term 

continuous nature of production and settlement stability. The relationship 

hetieon short-term periodicity and mirration was also noted. In addition, 

the rargins of the sea are often agriculturally unFroductive; thus, maritirme 

oriented penle who also nractice subsistence agriculture must m.a!,e a decision 

as to whether they will live inland and travel to the sea to fish, or live along 



) 5 
to live by the shoreThose who choose

the shcre and keep their gardens inland. 

backed by lagoons and swamps, thus increas­
often occupy narrow, lineal strips 

density as population
ing the probability of unacceptable levels of population 

in a 
growth occurs. Population pressure in such a narrow zone would result 

units into like habitats. Maddox
radiation of populationsplitting-off and 

(1975) discusses such a process for a riverine adapted people which should be
 

notes thatstrip of the littoral zone. Salilins (1962)
applicable to the thin 

in bays and inlets on Poala in the Fiji Islands are locatedfishermen.ccnrunities 

to permit effective production. Locations
along the shore far enough apart 

they provide some protection fr m the 
in bays and inlets 	are favorable because 

of wave motion and permit easier landings. Some fishermen 
destructive effect 

their boats (cf. Anderson 1975). If the 
in densely populated areas live on 


maritime society is located on an island, population 
pressure can increase
 

islands as has occurred many times in the 
rapidly, resulting 	in migration to other 

South Pacific.
 

like many other occupational subcultures,In many instances 	 fishermen, 

Fishermen, however, are often residentially
form societies unto themselves. 

well because of their location alon.7 the narrow maigins 
of the sea. 

isolated as 


This isolation is enhanced by their separation from 
land based society while at
 

hence, in many societies the larger land-based society 
treats fishermen
 

sea; 


For example, in India fishermen are classified as untouch­as social outcasts. 


and Korea they are 	the object of consid­
ables (1Norr 1972, 	 1975), in both China 

Brandt 1971), in
 
erable prejudice and oppression (Ward 1955; Anderson 

1975; 


Japan fishermen are ranked very low on the social scale (.Iorbeck 1954, 1968),
 

and on the Horn of Africa the Somali leave the fishing 
to "...the midgan and
 

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

Finally, maritime societies are relatively open to contacts with long­

distance travelers. Their shores are open to vessels from other maritime
 

societies, the narrow margins of land and sea form perfect migration routes
 

(cf. Hewes 1948; Sauer 1963), and the attractiveness of the marine environment
 

attracts tourists and other inc iduals who simply want to enjoy the sea. Some­

times such pleasure seekers increase population pressure in the littoral zone
 

when they begin to build residences and other facilities.
 

In surm, the relationship between the physical and social environments in
 

maritime communities is summarized in Figure 4. In the next section 1e will
 

examine the interrelationships between the physical and social environments,
 

technology, and the social organization of maritime communities.
 

SOCIAL ORGA'IZATION Tie 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 here will include consideration of the
 

interaction between social oroanization and te physical, technological, and
 

social environments of maritime communities.
 

Political organization and social stratification The first important
 

feature of the marine environment that we will consider is the long-term
 

continuous production of food sources high in animal protein. Earlier in the
 

paper itwas 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 inthe ethnograph­

ic 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 living 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). Sahlins
 

(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 iicro­

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 a .17, p a .005) indominant 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 suggests 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).
 

Insum 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 feature of the marine environment related to aspects of social
 

organization isthe diversity of marine organisms. This diversity has led to
 

the developnent 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 inWest 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.g. DavenportA1956), 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. InOceania where traditional navigation systems are highly developed,
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some individuals specialize as navigators (cf. Lewis 1972; T. Gladvin 1970;
 

Burrows and Spiro 1953). Comparing the degree of occupational specialization
 

among farmers and fishermen in Tikopia, Firti (1965) finds that there is no
 

ut
specir.lization associated with the relatively simple farming tWchniques, 


that there is a marked degree of occupational specialization associatZd with
 

fishing, especially deep sea fishing. He attributes this specializationl to the
 

complexity of the technology.
 

The long-term continuous production of the riarine environment also contri­

butes to occupational specialization. Ifthe resource base is productive 

enough to provide for the needs of the community ,ith only a portion of tile 

work force involved in subsistence activities, tien non-fish-rr.-i can sdecil­

ize in other activities. The archeological record prcvi'es cvidence of tie 

development of occupational specialists concurrent with a shift from tznral 

hunting and gathering to a focus on maritie adaptations in sevcral regions of 

the world (cf. Simonsen 1975; hoseley 1975; Chard 1974). 

Occupational specialization is also related to other aspects of the ,arine
 

environment: danger and the extent of reioval from land-bases society. In sub­

sistence level and peasant societies women perform subsistence functions, but
 

they are also expected to bear and care for children. Fishiin,, especially' de
 

sea fishing from boats, is of such a nature that it is difficult to include less
 

than fully active members in a crew.. The size of most artisan fisliih" vessels
 

and the degree of coordinated activity required in relatively crarped work areas
 

simply will not allot it. TherefcrC -',orcn are usually confined to shorelinc
 

fishing activities t:here the work will not conflict with chilkcare duties. Tihe
 

ethnographic sample supports these oencralizations concerning the Jivision of
 

labor by sex in fishing communities. With reaar" to societies in 'ii fishi.g
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tli~iiole fei-aaleis tiz 6otinant su'sistenca straLt, ,alks du ti;c fis;in& .:it 1 ne 

participationi in .,LSt cases (4- P-rctnt). In 2 percent societiesof tose 

both sexes p:articitate itij ,.tales cunjuctil ihiOSt of tVie activity. Males and 

ferales contributc equally in 8 V,;rcent ano fe,.acs contriL.ute hiost ifa only 3 

10 percunt of tV E Co.;inat fis.in; societies ,aniifcsc a division of1arcent. 

lbor ir,-,tic. males , c t: iajcr fishin: ad/or marine ,,untio.c Kile fermales 

sihore or reef fis'in. and/or s.ell fisJin'. Data ..4,re unavailaAleconzduct r..inor 


for 5 percent of t'.-ese socizties.
 

In socicties .,:zre fisihing is codoi,,inant ith sor,;e other subsistence activ­

ity, 39 percent manifest the patteri ;her- t;e ,ales do th major fisAinm and/or 

marine huntin;- f-..ls conduct roinor shore or reef fishing anco/or collect 

shellfish. I. 33 :,-rcant of the cocinant societies iaks fisi. it;, neliciblc 

in 183 ocr-fEr.ZlZ -&rtici,ztici. Both1 s~x_-s ,:artici &Ct.: :it': ifs i.re,,oPatin 

co.triuuiK (uall, i.1 wily 3 :pzrccrit. Datacent of ' soci-tihs a. .oth sx s 

.,as ur.availa;lc for 0 ;rcmnt of ti. cc i t socicties. 

of t;.: fis,,in. activity in thlc socikties in tileOverall, r,.alEs co;2uct ,ost 

ethnographic sa. Of thc. 330 sociCties for .jic, dite. cciccrnin t.a divisicn 

of labor in fishi.i is availa;1c., Lot., sexes participatz equally in only 10 per­

cent of t';e cases and fen,ale participation jrcdoi.inates onl, 5 rercznt (Pollnac 

1974b). 

Numerous ethncsrapliies provide interestinS dEscriptions of tc division 

of labuor by sex it,fishirn, cor.,nuniti2s aroun., t'oi corld. One int;crestin featurL 

wiich is ,*rcqu-i.tl', found is that fealos often prcvie ;I;arketin, s.rvic-s 

(cf. !orr 1S72, ;.Gladv in 1S70, Forman 170. Aronoff 1M,7, Fraser 1956, 

Clacken 1C35). So:.:etii.,cs this funct.io;,s to .eap at least sui& of t;L profits 

,it;in t:he fa.;:ily--the men fish arJ t$,idr fc ,ualurelatives act as nidtilei.,,n 

http:rcqu-i.tl
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(cf. Forman 1970). Norr (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 more independent and free than women in
 

farming villages. She attributes this to their economic activities in the market
 

place uhere they sell fish, rice beer, tweave nets, etc. Women also appear to
 

manifest more independence in fishing villages in West Africa (H.Gladviin 1970),
 

Japan (Norbeck 1954), and Taiwan (Diamond 1969).
 

Occupational specialization is also related to other aspects of social
 

organization. Occupational specialists otten have differential access to re­

sources, thus suggesting that in some instances occupational specialization 

will be related to social stratification. Sahlins (1958) has demonstrated that 

in general, social stratification is positively related to the degree of occupa­

tional specialization in Polynesia. Davenport (1956) found the same relation­

ship in Jaiiaica.
 

In sum, w-e find that the long term continuous productive nature and diver­

sity of organisos in the marine environment both contribute to occupational 

specialization in maritime coiinnunities. Additionally, all aspects of the marine 

environment which result in the complexity of exploitative technology contribute
 

to the need for occupational specialists. Isolation frof, land-based society
 

and the dangerous 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 related 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 inthe marine environment, wc find that itaffects several ele­

ments of social oryanization. Perhaps most obvious isthe effect that ithas
 

on the distribution system. Innearly all artisanal fishing societies where
 

fishing isconducted fro-i small boats, the catch isdivided up into as 111any
 

shares as there are crewmen (usually three or four) plus one or iiore for tile
 

boat and other equipment (cf. Forman 1970:82-88, Glacken 1955:167; Quinn 1971:
 

106). As the cost of capital equipment and its maintenance increases, the equip­

ment share usually increases also (cf. Sabella 1974:221, 223). Additionally,
 

where fishing tec,.nology iscom.1plex enoucj to require specialists in the cre.,
 

some specialists receive larger shares of the catch than others (cf. Glacken
 

1955:167; Prins 1965:1E6). The i,.portant point about the share system isthat
 

it isfunctional inthe maritime environment where resource availability can
 

fluctuate widely on a short-term basis. Ifcapital equipment o;,riers wJerc to pay
 

their fishermen fixed :!ages, they could suffer financial ruin inperiods when
 

fishing isbad (Forrian 1970). Anotier element of tUe oarine environment relat­

ed to the share system isthe relative removal fron land-based society of fisher­

men ho fish fror,; boats. Here, especially insituations w.ihere the owner does 

not fish, the share system serves to maintain the incentive of an unsupervised 

crew (Forman 1970). Further, Norr and Norr (1974) have suggested that, the div­

ision of the proceeds into approximately equal shares for all workers emphasizes 

the cooperative nature of marine fishing.
 

Periodicity also affects catch distri'ution by necessitating the devleopi'ent
 

of kin- and friendship-linked reciprocal cxchancE, netviorks. Ifa boat does not
 

catch any fisOr or ifa man istoo sic!, to fish, he can usually depend on others
 

to provide him ,,iith subsistence needs. Inmary societies, women and coildren of 

men who did not fish on a given day will be at te beach to help unload a return­



54
 

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 1973).
 

Turning to the regional variability in production of the marine environment,
 

-,e can see, on the basis of the previous discussion, how it can be related to
 

the distribution of goods. Ile 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, kwidely spread resource areas. He
 

notes that .,,here segmented kinship groups inhabit homogeneous resource areas,
 

kin ties are less likely to be maintained.
 

Regional variability in production also results in variability indistance
 

to fishing grounds w:hich is related to elements of social organization through
 

technology which acts as a mediating variable. In a comparison of t4o fishing 

villages in Jamaica, Davenport (1956) shows how increased distance to fishing
 

grounds results inthe need for larger vessels of a more complex type. This
 

results in a greater need for specialization of. labor in building the vessels;
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thus increasing the costs and increasing the capital necessary for independent
 

fishing. Overall, increased distance to fishing spots resulted in reater
 

specialization in the fishing industry witn its attendant increase 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 periodic nature of marine 

and the lack of supervision in an operation well-removed from land-basedresources 


society. We have also seen that periodicity and regional variability in produc­

tion results in the need to establish reciprocal exc:iange ties to ensure survival
 

of both individuals and groups momentarily lackin; resources. It was indicated
 

that extensive kinship tics are often maintained to facilitate such exc;idnge. 

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 complex tech­

nology with attendant occupational specialization and increased social stratifi­

cation.
 

Equipment ownership, social stratification, and occupational mobility 

As discussed above, constraints of the marine environment result in the need for 

relatively complex technologies to effectively exploit available resources. 

The construction of fis;iing equipment, especially boats arid large nets, is 

usually expensive in terms of material, labor, and knoiledge. Thus patterns of 

ownership of the means of production is an important elemntnt of social organiza­

tion which is related to the relative complexity of requireJ technology, wJhich 

is, in turn, related to constraints of the marine environmrent. 

Focussing the discussion on boat o,.nership, we find individual fisherman
 

owners (e.g. Firth 1966; Kottak 166) 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). Inother cases large, sea-going canoes are owned by
 

lineage heads (cf. Firth 1965) or lineage members in corrnon (cf. Lessa 1966).
 

In general, the larger and more complex the tecinology, the more likely it0Il
 

be owned by non- fishiing entrepreneurs (e.g. middlemern, local elites, etc.
 

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

Kottak (1966) provides a good discussion of how the relatively simple
 

technology of the fishermen of Arerbepe, Brazil provides relatively equal oppor­

tunities for all fishermen to omn capital equipment and thus results in a rela-


He notes that the cost of tie tecnnology is appro­tively egalitarian comnunity. 


ximately equal to the average annual earnings of fisliermen in the cof,munity;
 

thus the opportunity to buy a boat is theoretically open to all fishermen. He
 

points out, however, that other mechanisms operate to prevent thie development of 

social stratification resulting from income variance bet.een successful versus 

non-successful fishermen. These inechanisms include the reciprocal exchange net­

works discussed above as well as annual festivals whicih demand more resources 

from the ,iiore wealthy; thus, leveling out the oistribution of uealth. h-e also 

notes that tha relatively short lifespan of plank boats inhibits transgeneration 

transfer of ownership differentials through inheritance.
 

When environmental constraints require relatively complex equipment and toe
 

ovnership pattern is individual entrepreneurship rather than cooperative kinship
 

or work groups, th.ere is great potential for increasing social stratification
 

as was discussed above (cf. Davenport 1956; Forman 1970; Norr and Norr 1974).
 

Several scholars have made important observations concerning differences
 

between ownership of the means of production in farming and fishinr communities.
 

Firth (1966) notes that land ownership has a permanency not associated tith fish­
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ing equipment. The ceasless motion and fluidity of tie marine environnent in
 

combination ;ith sudden, violent storms at sea make fishing equipment espec­

ially liable to sudden damage and loss. Norr and Norr (1974) ar.'ue that tne
 

rapid depreciation of fishing equipment in combination with occasional losses
 

result in higher rates of occupational mobility in fis~iing tian in farming.
 

They suggest that this results in smaller social and economic distance bet,4een
 

owners and laborers in fishinS.
 

I sum, we have noted tie interrelationships between te physical constraints
 

of the marine environment, complexity of equipfpent, equipi'ent costs, and tpe of
 

ovinership. As equipment costs increase, the likeli ood of individual fisherman
 

o-vnership decreases, thus promoting the development of social stratification.
 

Inmost instances, however, differences between o,:ners and vor!%ers in small-scale
 

fishing conmunities are minimized by the relatively lo,. cost and iipermanence
 

of capital equipment which is subject to sudden loss or darage. These factors
 

enhance the possibility for occupational mouility amon siall-scal- fis.,ermen.
 

Workgroups, egalitarianism, male society Discussions of equip'ient ouirer­

ship lead naturally into a consideration of boat crew composition. In cotiiyaring
 

Thai fishermen and farmers, Foster (1975) notes that in contrast to farming
 

groups the size of fishing groups is rIidly determined by tecnology. This
 

is obviously related to the limited space on a vessel. Further, Norr and iNorr
 

(1974) note that ocean fishing demands niuch more reliance on reci;)rocal intcrdep­

endence and coordination of creamen than a;riculture. Pulling a net, launcIint
 

a boat through a heavy surf, and responding to the ever chargin; nature of tile
 

sea requires a high degree of skillful coordination among a compatil.l workgroup.
 

Thus, technological constraints limit the size of the vork roup and environmental 

and technological constraints select for worker efficiency. It appears, there­
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fore, that crete composition should be flexible and not based on prescribed
 

social criteria such as kinship relations.
 

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

This probably functions to keep
1974; Andersen and Wadel 1972, Blehr 1963). 


profits within the family, but it is important to 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 (1970)
 

morenotes that among the iffante, boat cre,s with family cores are stable t.han 

non-kin linked 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 ,iork group organization for small scale fishermen is found on
 

Isla de Marearita, Venezuela. There, fishermen are rural ,a-e earners organized
 

into rancherias. Rancerias are fishing camps wherein the fishinG equipment is
 

privately owned by one or several individuals COrona 1963). These rancherias
 

appear to be a seaward Extention of the plantation system, an unusual but
 

noteworthy form of wcrkgroup organization amon; small-scale fishermen. 

Norr and Norr (1974) have suggested that the need for coordination within 

fishing cre,,s and the physical risks associated with the marine environment 

increase both the need for interdependence and the inportance of each worker. 

This, in combination with the rapid depreciation of equipment and tuie possibil­

ity of equipment loss, decreases the social and economic distance between owners
 

and laborers. Hence, they argue that vork relationships in fishing crews should 

be more egalitarian than among farners. Their data and the ethnographic liter­

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

tinctions arc made w-ithin workgroups among fishermen of South India; that the 
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Burrows and Spiro
 
owner does not direct work--he participates as an equal. 


(1953) conment On te egalitarian raure of 
fishing workgroups in Ifaluk, and
 

On Taiwan,
 
contrast this with the general rank 	consciousness 

of Ifaluk society. 


Diamond (1969) notes that friendship characterizes 
the relationships betwecn
 

T. Gladwin (1970) reports that although the navigator 
is incom­

crew members. 


mand of the vessel on Puluwat, tie isnot aloof--he pays attention to the sugges-


At Arembepe,
sense of egalitarianism.
tions of crevw members and imparts a 

like all the other crek;
irites that the captain worksBrazil, Kottak (1966) 

as the cre,,. Knudson (1970)
 
members. When the fishing begins he isthe sar;ie 


stresses the fact that the exploitation of terrestrial 
resources is an individual
 

act inMicronesia wAhile marine resources are exploited by cooperative 
roups.
 

The same general relationship hold in Nicaracua among jiskito turtle fishermen,
 

loose in contrast to the close cooperation
land huntiri partnerships areThere, 

Turtle men must have partn-rs they 	can
 demanded between turtle fishermen. 


rely on; thus, partnerships form around each 
individual's siill, reliability,
 

for cooperation intrap fishing

and temperament (Nietschmann 1973). 	Tho neec 


among the Matupit of New Britain isgiven structural 
expression in Sroups kn3.,n
 

areas of ieaci; used for fishin5h 
as motoni which are associated Ait;, 	particular 


On Saint Kitts intie CUribbean, Aronoff
 
related activities (Epstein 1969). 


little strat­
(1967) notes that fishing crews are integrated 

and couperative ,ith 


He notes toat fishermen are like­
ification in comparison to cane cutter sroups. 


ly to view their captain as helpful and nurturant incontrast to cane cutters
 

negative manner, suggesting t;.iat he 	takes advantaye
 
who view the head cutter in a 


Palay fishermen tle crew leader 
of the men. Firth (19G6) reports taiat among 

Mfantese fishermen
 
shows a readiness to consult the crew on matters 

of policy. 


of Ghana believe that harmony in the boat is essential to safety at sea (Quinn
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1971). Sabella (1974) writes that cooperation isso 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 (1971) comments on the egalitarian nature of
 

interaction aboard fishing vessels inKorea.
 

The egalitarian nature of artisanal fishermen workgroups was conented on
 

indetail because of the important function of v-orkgroup organization as an
 

elemient of social organization. Workgroup organization isso important that
 

when fishing people form part of a society that has a strong system of social
 

stratification, ocean fishing is organized as the occupation of a low status,
 

caste-like group (e.g. as inJapan and India). Norr and Norr (1974) suggest
 

that this caste-like separation of fishermen functions to insulate the larger
 

society from these potentially threatening egalitarian relationships.
 

Additionally, workgroup organization is often related to shore-side social
 

organization. Inmany societies crevw leaders (e.g. navigators inPolynesia,
 

captains, etc.) also enjoy a leadership role ashore (cf. Davenport 1956,
 

T. Gladoin 1970). Further, the friendships which often develop betteen crew
 

members can form the basis for non-fishiG groups. Fraser (1960) reports that
 

among Malay fisiiermen of South Thailand, boat groups are very durable and fre­

quently serve as the foundation for othier social and economic groups.
 

The division of labor by sex infishing leads to boat cre ,scomposed ex­

clusively of mien inpractically every society around the world. The strong
 

interdependence of these men on each other as they gain their subsistence in
 

a dangerous environnent frequently finds expression ashore ininstitutions re­

flecting male solidarity. For example, Brandt notes that much of the Korean
 

He writes that
fisherman's leisure time isspent inthe company of other men. 
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"the company of fishermen ismore exclusively a 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 basis of skill. Hany 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 ashore based on the
 

maritime workgroup.
 

Sea tenure A oery important element of social organization iscontrol of
 

natural resources. Land tenure is irportant an-ong horticultural societies, and
 

sea tenure is just as important among fishing societies. Nevertheless, this
 

topic is rarely discussed with respect to small scale fishermen. Perhaps our
 

legal definition of the sea as an open access resource has influenced the rlanner
 

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
 

Suttles
In fishing communities. Least fre;uent was individual ownership. 


(1974) reports that among the Straits Salisn of Western Washington, some shell­

fish beds and fishing areas vwere formally owned by important men in the comun­

ity. Rights to this property were clained through inieritance. Perraps the most
 

frequent form of sea tenure is communal ownership. For example, in Ulithi,
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Micronesia, a canoe fishing inSrounds belonging to another district was
 

traditionally subject to seizure (Lessa 1956). 
 Knudson (1970) suggests that
 

inMicronesian coral islands, level of production influenced population 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. InPolynesia, areas of ocean are corporate estat­

es of groups of people, but title to the areas is asseciated with the group lead­

er. 
Although all group members have use rights, the leader has the prerogative 

of administering use (Sahlins 1958). InSouth India, villages as a whole have 

rights to specific fishing grounds (Norr 1972).. Norbeck (1954) notes that 

Japanese fishing waters, are defined by prefectural lavi which usually conforms 

with traditional assignment of fishing waters. Among the Yoruk Indians of 

Nortlhwest California, beach and seacoast rights were traditional1} conmmunal 

property (Beals and Hester 1974). Even inpresent day U.S. society where the 

sea is legally defined as an open access resource, Main lobstermen cldi. fishing 

rights to particular areas. The lobstering territories are associated wita iiar­

bor gangs, and violation of territory has resulted inequipment destruction and 

other forms of violence (Acheson 1975). 

In some areas where there isno 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 fishin spots are kept secrct 

(Kottak 1966). Forman (1970) reports a complex system of named fis;ling grounds 

and landmarks among the raft fisherrivn of Brazil. Location of-the fishing 

grounds is made by visual triangulation and knowledge of fish within tlem is 

transmitted from father to son over the generations. Forman suggests that 

secrecy regarding spots acts as a spacing mechanism. 
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Finally, sone societies claim that there istrue open access to marine
 

Fishermen of Isla de Margarita, Venezuel, report that any man
 resources. 


fishes where he wishes (Orona 1968). Davenport (1956) suggests that although
 

fishermen usually set their pots rin the same area off Jamaica, there is no
 

permanent tenure over sea areas. Finally, Firth (1965) notes that on Tikopia
 

no fish resources are owmed.
 

In sum, despite the difficulty of boundary maintenance inthe 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
 

environments, technology, and social organization discussed inthe previous
 

section are illustrated in Figure 5. Itis important to note that although our
 

approach was to deterrlne antecedents of social organization, elements of social
 

For example, we not­organization can also affect other elements inthe model. 


ed that larger, rivre complex technologies are often controlled by groups of
 

It should be noted that as cooperative groups such as these dev­individuals. 


elop (either kinship based or othern:ise) they facilitate developnent of even
 

larger and more complex technologies. For example, Nishi ura (1975) notes that 

itwould have been impossible to build the large stone tidal weirs found in
Japan 

without the great amount of manpower br3ught together by royal commnand under the 

feudal system.
 

Overall, as we consider more elements of the model of human ecology, the
 

The complexity of
 systems of interrelationships become more and more complex. 


these interrelationships indicate that changes in any subsystem miht have
 

broad repercussions throughout the systea.
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Figure 5. Relationships between marine environment, mediating variables, andsocial organization.
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Particular aspects of the occupa-
INDIVIDUAL BIOPSYCHOLOGICAL CHARACTERISTICS 


tion and subsistence pattern of marine fishing allow one to make suggestions
 

concerning psychological characteristics of individuals following this 
pursuit.
 

Perhaps the most important aspect is the challenge and danger associated with
 

Man faces alone, or with small groups of men, the perils of an

braving the sea. 


He must rely on his man-made vessel for
environment he is ill adapted for. 


The necessity
support and protection from the sea and the creatures therein. 


of facing up to this dangerous and challenging environment probably selects for
 

certain type of personality configuration. This configuration would serve to
 a 


to tie situational requirements of the mar­psychologically adapt the individual 

It is thercore expected that fishermen -:ill De relatively
ine environment. 


more active, aggressive, and courageous than individuals gaining subsistence
 

from land based pursuits. For example, Poggie & Gersuny ( 1974) report
 

com­that fishermen from Southern New England are! adventurous, outdoor types in 


parison ,-:ith mill;workers from the same region. Support for tihe clair, that fis:1­

ermen are more aggressive is provided by Aronoff (1967) who notes that a Saint 

a cane cutter to take active response whenKitts fisherman is more likely than 

also nutes that aggression bet;,een males andmistreated by a crew leader. He 

females is more frequent among fishermen than cane cutters. Glacken (1955) 

notes that on Okinaw~a fishing villages use more "rouf-h language" than farminy 

villages. Use of rough language may be interpreted as an expression of aggressive­

;,rites that the fishin5 captain in Tobago must be braveness. Abrahams (1974) 

to encourage his men. T. Gladwin (1970) reports that on Puluwat there is an
 

heroic quality to sailing--the risks ta!ken result in a zest and occasion her-


He writes that fishermen often troll simply for the excitement of it,
oes. 


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


small scale fishermen emphasize the sporting, pleasurable aspects of their
 

occupation when asked what they like about fishing (Pollnac and Ruiz-Stout
 

1975). Forman (1970) points out that raft fishermen have become 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
 

Overall, the literature
nature of successful sponge divers on Kalymnos, Greece. 


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
 

a cer­marine fishing, it is expected that the dangers involved will result in 


tain amount of anxiety. The anxiety generated for concern with safety of person
 

will coexist with anxiety concerning production (cf. Firth 1967; Cove 1973).
 

Indirect evidence for the existence of this anxiety is manifested in ritual with
 

regard to both domains. The relationship between anxiety and ritual will be
 

discussed below in conjunction with our development of t.e ideological component
 

of the model of human ecology. T. Gladwin has sucgested, hoWjever, that psychol­

ogical tests indicate a "... lack of clearly forinulated concern over the self or
 

area withstand anxieties
the future..." which helps seafarers in the Truk 


generated by personal danger during long sea voyages (T.Gladviin 1958:897).
 

As noted above, fishermen meet the der,,ands of their occupation alone or
 

with small groups of men. The decisions they are forced to make in the face of 

uncertainty have iriinediate effects with respect to the safety of the vessel 

as viell as the success of the hunt. These decisions must often beand its crew 


nature of the sea.
made with little hesitation because of t,,e rapidly changing 


that fishermen will exhibit tendencies toward independence
It is thus expected 
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and self control. This expectation is t.artially sup~orred by Poggie and
 

Gersuny (1974) fincin9 that fishermen are chiaracterized as 'independent' types.
 

Further, Pollnac anC' Ruiz-Stout (1975) ,iotZ that fis;,ermen oft2n cite independence 

as an important characteristic of their ,ork. Kctta. (!-5) reports that success­

ful rmarine fishing at Arembepe, Brazil re:uires in,lividualistic behavior. Id 

South Thailand, tie economic orientation of Nalay fishermen, strasses individual­

ism (Fraser 1.350). !'arrison (1970) notes th'at among the ,ialay of South West 

Sarawak,, fishiin- develops a3 independent discipline of miod. Finally, Caribbe.-, 

fishermen fron Saint Kitt. ei:,phasize i:.idecpendnce and self reliance in statemients 

concerning reasons vyt:y cs.oie to fisci (Aronoff 1_:'57). Over.ll, the litera­

ture appears to support our expectation that environ;metal and techiical con­

straints of ocean fisl:ing result in indtpendent, se.f reliant fisher.men. 

An additional, sio'ificar:t aC2t 0 7 . i s i t t fisin, fro-. 

boats is conducted alr:ost solel, ty nmale-s. Thus the relatively rigorous situa­

tional dem!ands are r,.t in tir-: co1;.ary of other males and tnc to rJ.forcc 

an image of "ideal masculinity" characterized by bravery, ir, e~endence, and a 

capacity to endure hardship. This is ,robaoly associated ,.ith an erphasis on 

tie distinction betolern t'.e sexes resultinj in a machismo cor,.plex ar.on, males 

w.hich most feel compelled to live up to. T. Glad,.in (1970) reports that drink­

ing on Pulu .at is almost exclusviely rale activity and is vie..ed as an enhance­

r;cFt to masculinity. Bernard (IS72:301) related bravery in sponge divin among 

Kalymnos divers to perceptions of the diver's virility. In general, the dis­

cussion provided above concerning the iportance of bravery and courage ar,:ow, 

fishermer car be used to support our sus-estion that in many instances the con­

straints of the marine environment result in a machismo complx a.1ongj fisher­

men. 

http:Glad,.in
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Several other authors preserit alternative explandtions of tie machismo 

complex ariony fish~ermen w:v;o stay at s,--a -for cxtended periods of tiuie. Andersen 

and Wadel (1972) suggest that in societies .;',ere men spend lon9 erids of tiple 

at sea, the 'cr;er, control t:e ;,ousehold. Wniern r.en are at Inorc:i tiey react to 

this fer.;ale control by masculin:. displays ;6ici, reinforce t,.-ir self-perception 

of beincj in control. Th.ey also suyest that the long ipcriod cf time sper.t at 

sea hithout females is conducive to ihorxisexual bihavior. T1,, fisherhcn' 

hyper-rnasculirFe disrplay is, in this case, cotisidereL; a reaction a~ainst 

honosexual activity. Finally, Tiller (1958) sugs.ts ta.dt charactEristics of 

child rearing in maritime families whcre tkere is :rclonyed fat':er absence is 

related to the display of cor.:pensdtory masculine traits. He suS ests t;dt fat,,er 

absence results in over protection by th, riother and t,e Livelopmecit of feminine 

traits and cross-sex identity prohlefs in sailor's ifahI c ,iloren. Tillcr 

su9gests that feminine identity in male chiildren would Probably be .-iauei by 

the presence of compensatory m.asculine traits. In sum, several authors oiave 

concerned themselves with nmasculie display be!.aviour amionj fishernn, arn2 their 

explanations range from ;work group experiences to ct:ild rearin, practices. 

As was discussed abcve unde r social or~anizatin, individual fisierrmen in 

,,ork groups manifest a jrcat deal of ir~t~rd:;endei~ce and cco,,aration. It is 

therefore expected that the Jenmanjs of a fisermen's r ;roup would sJlct 

for coopcrativ:. i:,dividuals. TI'is pro, usition is supportad i,'Aronoff (1967) 

wi:o reports tilat fis.errien arE more positive toaard others dnd n1ore likely to 

feel cooperative t..an cane cutters. 

Another feature of th occupation or subsistence pattern of fisl,in ,-;sic; 

may influence ;sycholoical orientation is pcriocicity of income. Size of catch 

is both difficult to ,redict and Jighly Eriodic. In contrast to many salaried 
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occupations, the fis:,erman cannot count on an even flow of earnings. This
 

context of relatively high periodicity necessitates skillful t-iandgenent of 

production. Further, the need for continual preventative maintenance of filhe-

Ing equipment to counteract the destructive nature of tL;e sea also requires 

thinking ahead. Thus, the fisherman must have a future teirporal perspective if 

lie is to succeed. This hypot;hesis is su;,porteo b Pollnac, ucrsun, arid Potie 

(1975) and Pollnac and Poi3 (1C7) .io report t;!at fishierren fro.,, Soutinern 

New England and Puerto Rico defer econoi;ic gratification to a ,reater axtent 

than nill,;ork!rs and cari: cutters fromi same rebions. Further, iartee,t:, buy.ie, 

and Pollnac (197C) have demonstrated tiat a dzferred orientation is a stronL 

predictor of success a;.-onc, Puerto Rican Fisoerien. ijdjitional support is prcvid­

ed by their finding that millw:orkers tend to d,-rceive that they have less control 

over their future than fishermen. 

In sum, aspects of the occupation and subsistence pattern of capture fishing 

are expected to influence the psyclhological orientations of fishormen. It is 

suggested that fishermen are active, courageous, agrressiv2, r,,ac,,o, independent 

yet cooperative, future oriented individual.s .iio anifest boti. a higi, uderee of 

self control and a concern with deati,. T,,is suggestion is supported in part .y 

both the literature cited above and commonly held stereotypes of fisnwrmen. 

It is interesting to note that the raft fisheraen of Brazil "...clain, they 

would not ie ariculturalists under any circumstances because their personalit­

ies simply .will not allow it" (Forman 1.70.23). 

The marine environ,ient places demands on t;-,e fis:,erian's Piody as '.eli as his 

mind. Dragging a boat through a heavy surf or pulling a net or long line require 

a certain amount of physical strength. Fraser (1960) notes that among Ialay 

fishermen of South Thailand, men past sixty can still plough but do not have the 
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Kottak (1966) suggests that older men at
 strength or inclination to fish. 


Arambepe limit regular fishing trips due to increased 
physical infirmities
 

tendency among

which prevent maximal exertion. Finally, Quinn (1971) notes a 


Mfantese fishermen to leave fishing when they 
get older to retire or practice
 

less demanding occupation.
some 


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 infishermen either 
retiring or turn­

ing to work as a crew member. Firth (1966) reports that aural acuity is impor-


He notes that one must be trained to disccrn and 
ident­

tant to Malay fishermen. 


ify schools of fish by listening under water.
 

Bernard
 
Perhaps the greatest physical demands are placed 

on divers. 


(1972) notes tiat in the past, Kalymnos sponge divers worked at depths 
of 30
 

This resulted in impaired vision and
 
to 70 meters without protective gear. 


broken nasal and ear membranes among many fishermen. A new: 
divincj system was
 

face mask and air tube, but rapid ascenits which increased
 
introduced using a 


a great deal of paralysis and deat;1 from the bends.
 
productivity resulted in 


suggest that the human
 
Nevertheless, there are reports in the literature whichi 


certain extent, adapt to some of the stresses 
placed upon it
 

body does, to a 


by diving. It has been reported that divers among the Ama of 
Japan have larger
 

lung capacities than non-divers. In addition, frequency of diving is positive­

insulation
 
ly correlated with thickness of sub-cutaneous 

fat layers which act as 


against cold water (Rahn 1965).
 

sum, adaptation to the marine environment 
places demands on both the
 

In 


The interrelationships between individual
 fisherman's minds and bodies. 


biopsychological characteristics and other elements of the model of human
 

ecology discussed thus far can be found in Figure 6.
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IDEOLOGY The other compcnents of the model of human ecology are codified,
 

a societies ideology. in brief, an ideol­justified, and otherwise reflected in 


ogy is a belief system. There is an id2olooy. or belief system, associated uith
 

human ecology. An examination of them
practically all aspects of the model of 


all would serve no purpose at the present tiine; 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 anxiety among fis;hermen. As a means of reducing
 

this anxiety, fishermen practice a great daal of ritual behaviour. In general,
 

the more uncertainty associated with the activity, the more complax the ritual 

involved. For example, Ilalinow!ski (1948) notes that among the Trobriand 

Islanders there is no magic associated :ith safe and sure lagoon fishing,
 

but extensive riagical ritual is practicec to insure safety and good results in
 

the less predictable, more dangerous oien sea. On Ifaluk, Eurrows and Spiro 

(1953) found no ritual associated ,,;ith £ardenin2 in contrast to an extensive 

amount of magic associated with ocean voyayes and canoe construction. Lessa 

(1966) reports that on Ulithi long voyagc:s are associated with extensive magic 

hile short sea voyages have no magic. Additionally, he notes that there is no 

ritual associated with shell fish collecting, buL there is elaborate nauic to 

aid in pelagic fishing. Firth (1967) notes that when the spear or bow and arro, 

are used for fishing on Tikopia there is no ritual-- the prey can be seen before 

the strike, and there is an immediate relation bet,;een action and result. Rit­

ual is, ho.ever, associated with other fis;hing procedures where the fish are 

of ocean fishingnot continually visible. In Kenya, the miost uncertain ways 

require the services of the highest level of ritual specialists (Prins 1965).
 

Diamond (1969) notes that observances for gods and spirits connected with marine
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fishing continue to the present in Taiwan. Watanabe (1972) 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 [Martinique. Finally, Poggie, Pollnac,
 

and Gersuny (1976) report a significant relationship between degree of taboo
 

behavior and the amount of risk involved in fishing in Southern Neu 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 not coming
 

from a fishing family do, suggesting that the more days at sea the more risk,
 

and that a fishing family origin culturally preadapts one 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 ideological 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 Mlalay 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. Mialinowjski (1961) clearly shows how; systems of
 

magic and ritual tend to promote systematization of economic effort and fur­

ther production amonn Trobriand Islanders.
 

Aspects of social organization related 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 (kalinouski 1061), specific areas of the canoe (T.Gladdin 1970),
 

or from boats altogether (Poggie and Gersuny 1274). Un Ulitni, men are not
 

supposed to have contact with womcn for extended periods of time prior to con­

ducting fishing magic (Lessa 1056). Burrows and Spiro (1953) report that Ifaluk
 

fishermen must bathe to remove any body odor or perfume of wife or s,eetheart
 

before setti.lg out on a fishing trip or sea voyage. Violations of sex taboos
 

are believed to result in serious accident to fisherm~en. Finally, among the
 

i.atupit of Pew Britain the fishermen's area on tie beach, storage sheds, and
 

meeting houses are taboo to women (Epstcin 169).
 

Individual psychological characteristics which are adaptive to the marine 

environment will also form an integral part of the ideology. Active, courageous, 

aggressive, independent seamen facing up to the dangers of the sea and soetirmos 

dying will be celebrated in song, poetry, and folklore (cf. Beck 1D73). For 

example, in Brazil courageous raft fishermen have become legendary heroes 

(Forman 1970). Burrows and Spiro (1953) note that a fair proportion of the
 

fishing songs collected on Ifaluk celebrate feats of bonito trolling. Examples
 

from Euroamerican fishing songs are well known and too frequent to enumerate
 

here.
 

In sum, the ideology of a society is a belief system which reflects most
 

aspects of the nodel of human ecology. We have focussed on only a few important
 

aspects of ideeloy inmaritime societies to give some indication of the role
 

itplays as a means of human adaptation to the marine eovironment. These rela­

tionships are depicted in Figure 7.
 

http:setti.lg
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CONTI!UITY AN D CHANGE Ii, A;,i ,EE; VIROI'L,i;TS 

INTRODUCTION The complexity of the variables related to the successful
 

transfer of innovations in combination with the intricate interrelationships
 

between aspects of the marine environment as organized by the model of human
 

ecology suggests that technoeconomic change in ocean fishing communities is a
 

As we have seen, many aspects of man's sociocultural and bio­complex matter. 


psychological adaptation to the marine environment are mediated by forms of
 

The purpose of this section is, therefore, to examine
technological adaptation. 


selected empirical cases which illustrate the psychocultural impact of change
 

infishing communities and relate these studies to the model of man's psycho­

cultural adaptation to the marine environment.
 

In earlier sections we
TECHNOLOGICAL CHANGE, IIDEPENDENCE, AND WIORKGROUPS 


discussed the independent nature of ocean fisherr.,n, the close cooperation
 

involved within workgroups and its relationship 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.
 

and sail
Traditionally, the Malay fishermen of Rusembilan relied on oars 


to take them to their fishing grounds. It,1956 groups of boat owners and
 

high status position in the boat crew) dominated deli­steerers (traditionally a 


berations concerning the best way to motorize the fleet. They decided to intro­

duce tow boats to take fishing vesseis to fishing areas and bring them back.
 

Groups of boats would form tow-groups associated witik a particular tuw boat.
 

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

First, membership intwo-groups meant that individual boat crews and
 
steerers lost their previous independence wiith revard to locating fish and timin;
 
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 success­
ful crews since shares were based on the two-group's total catch. Fraser (19.56)
 
notes that this situation had broad repercussions inother areas of community
 
life. 
 Itresulted inovert hostility between 'omen, 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 (acrally
 
good man), 
were involved inownership of the tows and their operation, thus, the 
chief source of authiority and means of maintaining village control was undermined. 
Finally, because the religious leaders of the village remained aloof fromthe 
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 inRusen­
bilan. Nevertheless the degree of community organization which was based on
 
boat crew membership 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 were kept larger than necessary. 
Fraser
 
(1966) argues that this featherbedding plus decreasing catches undermined the
 
sense of pride that traditionally characterized crews. This reduction of group
 
solidarity negatively affected the relatively high status of the steerer and,
 
hence, his status inthe 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 environrents. 
Independence of fishing groups from one another is necessitated 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 must 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 element 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 ORGAINIZATIO4S Miany 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.O. 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 (1975) presents an interesting example of changing cooperative groups
 

which concerns interrelationships bet Jeen the ideological, social organization,
 

and technological components of tlhe model of human ecology. 
In our discussion
 

of equipment ownership in the previous section, it
was noted that expensive
 

equipment such as large sea-going cances were traditionally owned by kinship
 

groups. Nason (1975) reports that on Etal Island, a coral atoll in the Truk
 

District, large sailing canoes were traditionally shared by membership in a
 

named, matrilineal clan under a clan chief. Missionary activity, however,
 

reduced the pow.ers of the clan chiefs 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 belief system.
 

Finally, increased mobility associated with wage labor also emphasized iridivi­

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

How did all of this affect the technology? First, the large sailing
 

canoe represents the peak of native technology. Its construction consumed
 

nine to fourteen months of an experienced 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
 

invessel 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 inthe irnportancE of cooper­

ative productive units) and a subsequent change intechnology. What is inter­

esting isthat 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. We can probably ex­

pect a subsequent change in ideology to reflect this change insocial organiza­

tion; thus, we have come full circle through t:,e ideological, social structure,
 

and technological components of the model of human ecology, once again illus­

trating the importance of the interrelationships betwueen 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 interms of these relationships. For example, Davenport (1956)
 

in a study of two Jamaican fishing comm~unities notes that a fishermen's coop­

erative succeeded inone and failed inthe other. He notes that the success­

ful cooperative duplicated the basic social organization of the community-­
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natural Interacting groups filled the roles inthe cooperative. The cooperative
 

that failed consisted of individuals who really did not understand the idea of
 

a cooperative. The idea behind such an organization had not been properly
 

communicated to them, and Davenport suggests that since tite captains had tile 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 problem of communicating the idea of a fishermen's
 

cooperative has been emphasized by Pollnac 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 suggest 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 comnmunicate te total meaning of a coop­

erative inareas where they are planned or inoperation.
 

Cooperatives are also often resisted by middlemen who have a lot to loose
 

ifmarketing istaken 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 intimes of need (cf. Firth 1966). Thus the
 

role of the middlenan inthe 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 light, and his ability and willingness to give
 

loans when the sea destroys or damages productive equipment reinforces this 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
 

He notes that in Sri Lanka new fishing gear was introduced, sometimes(1975). 


cost and subjectthrough cooperative organizations, which was of relatively high 

to relatively rapid deterioration incontrast to the traditional gear, which 

lasted longer and could be replaced out of current earnings and small loans. 

required making provision for replacement. Nevertheless,The new gear thus 

no provisions for replacement were made, even in cooperative organizations.
 

The form of the fishermen's cooperativi orqanizations werie transferred directly 

from farming where thie major resource, land, appreciates through time; thus, 

failure to take the basic technoeconomic differences between farming and 
fishing
 

into account resulted in cifficulties. Another feature of the marine environ­

ment also has an adverse effect on cooperative operations. The short term
 

results in variance in catch and, subsequently,periodicity of marine resources 

in income tnrough time. Loans made by the government to fishermen failed to 

take this fact into account--the required payments were inflexible, appearing
 

Middlemen inmost fishing
monthly irrespective of catch size (Alexander 1975). 


and their adaptation to
communities have had a long relationship with fishermen 

the sea; thus, they understand these environmental constraints and usually act
 

flexibility i41
 
accordingly, adapting to variability of catch by permitting more 


Thus, wholesale transfer of cooperative organizations from
 repayment of loans. 


other fields of production to fishermen's organizations without accounting 
for
 

exerted by the marine environ­
the sociocultural and environmental consLraints 

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

(1974: 302-308), Norr (1972: 150), and Spoehr (1950: 161).
 

TECHNOLOGICAL CHAN'GE, SOCIAL STRATIFICATIOi, AND !jORKGROUPS In our reviel
 

of the sociocultural concomitants of the transfer of U: novations and our dis­

cussion of man's psycocultural adaptation to the marine environment, the 

relationship beteen tcmicl change and social stratification has been 

Several facets of man's adaptation to the marine environment
referred to. 


result in this relationship being an especially impcrtant consideration wit, 

respect to planned change in fishing communitis. First, as w's discussed above, 

are relatively free, indepen­small-scale fishermen, in comparison to farmcrs, 

dent, and occupationally Pobile. TIe relatively open access nature of tie sea 

and the low cost of equipment in comparisCn to t0oe relatively closed access 

to expensive land resources co.tributeq to the formation of this complex of 

characteristics. Additiorlly, as was discussed in the subscction :in man's 

biopsychological adaptation to toe marine environment, this independent nature
 

is relate to aspects of the physical environment, as well as the technloyy,
 

and is commonly cited as an important life-style characteristic by the fishermen
 

an
themselves. Second. environmental and technological constraints result in 


effectively adapted v,,orkgroup which is relatively egalitarian, intrdependent,
 

and cooperative. These characteristics are also manifested in the fisherman's 

personality structure (cf. above; Norr and Norr 1974; Aronoff 1967). It
 

seems, therefore, tiaL cha;ges which ,.ould affect these basic features of man's
 

psychocultural adaptation to the marine environment would resulL in serious
 

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
 

He notes that among the raft fishermen of Coqueiral in Northeastern
(1970). 


the fishing industry,
Brazil, the local elites have such strong control over 


through the pricing of fish, taxation, etc. that the socioeconomic system does
 

not permit capital formation among the peasant fishermen in tha local 
economy.
 

Thus, no ratter io., much initiative tile fishermen have. one carnct expect to
 

find effective entrepreneurship among them with respect to expensive, new 
pro­

such change.
ductive technology. The introduction of hull sailboats was one 


The only people in Coqueiral with sufficient capital to acquire the new sail­

boats were the local elites, and they did. Nlevertheless, the elites needed
 

The fishermen soon found.out. nowever,
local fishermen to work on the boats. 


that even though the total catch would increase wit;, 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 netvork; thus, they 

Forman (1$'70) makes the important pointresisted the change and it failed. 


independent

that where fishermen can construct their own rafts and continue as 


ifthe new,; tech­
producers, it is often to their advantage to resist change even 


Based on the discussion we presented
nology results in greater overall catch. 


above, we argue that there are both economic and fundamental psychological
 

reasons for this resistance. As Forman (1970) notes, when this type of change
 

as he described for Coqueiral, tie formerly indep­occurs in situations such 


kind of share cropper.
endent producers become reduced to a 


Firth (1966) has noted another type of problem related to income 
distri­

bution which is associated with the introduction of new, relatively costly
 

He notes that equipment modernization among Malay fishermen 
has
 

technology. 
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resulted in greater overall returns, but that the increased capital cost ias
 

led to a marked drop in the percentage of earnings going to the labor force.
 

Despite the fact that the fisherman has become, ineffect, 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. Itwill 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 the ilalay fisiiermen, costs are removed
 

from the catch before shares are calculated; thus, given the periodic nature
 

of production in the marine environment, fishermen often receive next to noth­

ing. He therefore reports that in 1963, th-e fisherren were in a less advanta-.
 

geous position than when he first studied them in 1939-1940.
 

Even when governments are aware of new technologies' potential effect on
 

social stratification because of initial costs, problers occur and increased
 

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

Sri Lanka the government was aware of financing problems associated with
 

costly new fishing technology, so they introduceu a hire, purchase scheme.
 

Individuals who took part were selected by ballot from qualified 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 developed, however. First, tile 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

iorated faster than the old, and there was no provision of maintenance funds.
 

Third, as discussed above, the loan repayment was riot 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. New 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 ovning
 

elite to acquire the experience necessary for allocation of a boat. The
 

elite in the community is larger than itwas inthe 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 rCduced to the poverty level. Alexander 

(1975) suggests that since the elite have political power and control recruit­

ment to the most favorable occupations, tie degree of social stratification 

Future. Increases in social stratifica­will become even more marked in the 

tion have been attributed to similar factors in other conmuniitics where costly 

innovations were introduced (cf. Sabella 1974; [orr 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
 

fishermen workgroup organization is adapted to both technological and environ­
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mental constraints of the marine environment.
 

Wlhat kinds of effects will changes in workyroup organization have on these
 

adaptive functions? Norr and Norr (1975) note that where non-fishermen gain
 

control of the means of production, workgroupSbecome more stratified and the
 

powers of owners increase. The Norrs argue that "extrene inegalitarian patterns
 

tend to become dysfunctional: fishing crews become unstable, increased authority
 

interferes with the cooperation needed for fishing, captains are encouraged to
 

take excessive risks, and injuries and loss of life increase" (Nerr and Norr
 

1975: 10).
 

In sum, our examination of the interrelationships between technological 

change, social stratification, and workgroups in light of our model of man's 

psychocultural adaptation to the marine environment has indicated a number of 

potential dysfunctions that should be kept in mind and dealt with in programs 

dealing with planned change in ocean fishing communities.
 

THE MODEL OF iAN'S PSYCHOCULTURAL ADAPTATIOJ TO THE iARINE E;VIRONENT AND 

CHANGE Ih FISHING CO.iUfITIES: A GENERAL APPRAISAL The preceeding discussion 

of change among ocean fishermen has merely touched on several very important 

aspects of the interrelationship between problems associated with directed 

change and man's psychocultural adaptation to the marine environment. We 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 1970) or the undesirability of fish­

ing as an occupation because of its low status in sae 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
 

inmarine communities and represent the most significant that could be derived
 

from the relatively scanty literature.
 

The complexity of the variables associated 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
 

The interconnectedness of elements
of interaction between the two models. 


in our model of man's psychocultural adaptation to the marine environment 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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The model thus
with determining proper techniques of information transfer. 


areas of concern and insures that essential,
serves to delineate important 


interrelated variables are not overlooked prior to investing large sums of
 

money in a development project.
 

Since the necessary data base varies ,~ith specific innovation transfer
 

problems, it would be presumptuous to present a data gathering schedule which
 

Some of the data would be superfluous in spec­would apply to all situations. 


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 mobel of human ecology.
 

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


-

vide an evaluation of the physical environment including important character


stock assessment and description of meteorological and oceano­istics such as 


graphic characteristics. The resource assessment should include both land and
 

sea resources. The meteorological and oceanographic assessment should include
 

which affect man's interacticn with the sea such dsconsideration of phenomena 

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 

What re­meteorological and oceanographic phenomena keep them from fishing? 


sources do they exploit and where?, etr.
 

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

an understanding of the system as
Attempts to change a system must be based on 




it is viewed by the target groups. Teaditional peoples have been interacting
 

with the sea for a long time, and in their attempts to understand it,they havy
 

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
 

Often their linguistic classification of wave
scientific systems into account. 


forms, beach areas, etc. will be i iore complex than standard American English 

Morrill's (1967) dis­classifications of similar phenomena (cf. Prins 1965). 


a good description of such
cussion of the ethnoicthyology of the Cha-Cha provides 


an ahalysis and its importance, and Tyler (1S59) describes methodologies used
 

to arrive at such descriptions.
 

One very important aspect of the marine environment with regard to data
 

As we have seen above, features
acquisition is its short-term periodic nature. 


of the environment either directly, or indirectly, influence all other aspects
 

Thus, if ti:ere is variability in theof man's psychocultural adaptation system. 

environment throughout the year, it is essential that one dctermines covarying
 

This means that inves­aspects of the technoeconojic and sociocultural systems. 


tigators must spend a minimum of one-year in a community to insure that at least 

Anyone who has worked inpeasant communities
yearly variation has been sampled. 


(or elsewhere for that matter) knows that one cannot rely on memory for 
such
 

is selective and often emphasizes what the informant wantsinformation. Memory 

you to hear.
 

Data on technology should include a description of capture,
TECHNOLOGICAL DATA 
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processing, and distribution year and tuchniques as appropriate. The descrip­

tion should include size, salient features, potential, and use. Once again, 

for 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 relevant gear should be described, 

including sources and economics of distribution of raw materials, construction 

techniques including source of tools, amount of time and specialists involved, 

and cost to the fisherman. Where appropriate, evaluation of depreciation, 

maintenance, and replacement costs in terms of time, money, and manpower should 

be made. Resource economists can provide valuable direction concerning collec­

tion of eccncmic data. 

SOCIAL ENVIRONK;ENT DATA Social environment data should include population
 

size, sex ratio, age structurc, and population density. Where appropriate,
 

consideration srould be given to residence patterns (e.g. locations in terms of
 

resource) and systems of internal migration. Community relations with other
 

communities in terms of population, status, power, trade, and degree of moder­

nization should be determined along with a description of outside communication
 

links (e.g. public transportation networks, telephone, radio, etc.). Techniques
 

for constructing scales of coamunity, social, and structural differentiation
 

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

General techniques for obtaining information about the social environment can
 

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

SOCIAL ORGANIZATIGH DATA General information on social 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 observaLion 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 ddministration.
 

terms of reciprocal exchange networks, redistribu-
Distribution of production in 


tion systems, and market systems must be analyzed. Firth (1966) and 11.Gladwin
 

(1970) provide valuable information concerning problems associated with various
 

techniques of eccrcmic data collection among small-scale fishermen. The occupa­

tion structure of the community in combination with occupational training
 

techniques, and occupational mobility is often an important element to be con­

innovative behav­sidered. Communication networks, especially those related to 


iour as discussed in the first section (e.g. availability of mass media, local
 

information exchange networks, etc.) should be analysed for use in transferring
 

information. Finally, the organization of work and leisure must be analysed,
 

it relates
including owner-laborer relationships and workgroup organization as 


to such elements as workgroup size, recruitment procedures, and interpersonal
 

Use of leisure time should be evaluated if the proposed innova­relationships. 


tion results in changes inwork schedules.
 

Individual attributes
INDIVIDUAL BIOPSYCHOLOGICAL CHARACTERISTICS DATA 


associated with the early adoption of innovations should be assessed for the
 

target population (see Table 1). Rogers and Shoemaker (1971) 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 inRobinson, 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 of traditional
 

motor patterns should be conducted if it is suspected that introduced techniques
 

will result inmotor pattern changes. Nutritional and general health status
 

are often important predictors of responses to technologies that demand increas­

ed activity levels and should be evaluated in these cases.
 

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

social organization and technology which will be affected by proposed changes
 

should be ascertained. Discussions of techniques for assessing attitudes,
 

beliefs, and values can be found inRokeach (1,68), Blalock and Blalock
 

(1968), and Naroll and Cohen (1970). Ritual associated 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 who 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.
 

SUM1,1ARY 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 inany
 

given situation of planned change. Inaddition, 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. Itwas emphasized that the short-term periodic nature
 

of variation inmarine resources and the concomitant variation inhuman behaviour
 

make itessential that the investigator sample the full range of variation, which
 

often requires at least one year's observation. Overall, the complexity of the
 

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 inproject failure.
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