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Report of a Colloquium on the 
Multispecies Fisheries Problem, June 1976 

EDMUND S HOBSON and WILLIAM H LENARZ 

INTRODUCTIO 

Hi~toncall}. mo ... t fi hene ha\ e 
been managed a!> if population, of 
fishe!> are Independent. e\en though 
man} fi hene" ta"-e more than one 
pecle. together. ften \.\. Ithout dl,tln­

gui hlng among them. There I concern 
that to manage effectlvel) \.\.e mu ... t 
kno\\ ho\.\. e\.ploned population in­
teract \.\<Jth each other. \\ Ith other ele­
ment of the em ironment. and \to' Ith the 
fi her) (and ultlmatel) oClet)) It ell 
Thi requIre good data on each of the 
man} pecle" affected by the fi her}. 
including tho e aught incIdentally. 
and tho e ... enou I) affected Indirectl) 
through biological relatIon \\ ith 
exploIted "pecle De,plte the gen ral 
concern. howe\er. effort to\.\.ard olu­
tlOn of what ha. been called the multi­
specIe problem ha\e been dlffu e and 
uncoordinated. In fact. there i~ lIttle 
e\idence of a generally recognIzed 
broad concept. perhap because 50 

man) 'variatIons of the problem e\'1 t 
To better define the multi pecie!> 

problem. a colloquIum wa held at the 
Southwe t Fisherie Center. Tiburon 
Laborator). In June 1976. nd r the 
ponsor hip of the ationa l Marine 

Fi hene Service. OAA. thi 01-
10qulUm brought together investigator 
that repre ented a broad range of in­
tere t in fi herie biology and 
economic (Table 1) . It was quick ly 
recognized. however. that comprehen-
i e olution to multi pecie problem 

tran cend these field to include politi­
cal cience. ociology, and the phy ical 
c ie nce . Thu , a lthough the col-
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loqulum limited lI ... elf to topic ... that 
reOected the e\.pertl,e ()I the attendee .... 
II " empha\llCd that the e lllpll. ..Ire 
,egment, of a larger ) ... tem that mu ... t 
he lull) e\.amined helore hnal an ... \\er 
are attained. 

The maJor component 01 the muitl-
pecIc ... problem ha\e long heen rel:ng­

nlled. but under tanding theIr om­
ple\.lIle ha become po Ihk nnl) \\ Ilh 
recent alhance ... In relined field 
technIque,. computer,. and quanllta­
lI\e h hene re earLh FI\e InteraLting 

Table 1.-Partlclpants In the Multlspec es Colloquium. 

Norman J Abramson aoonal Manne F.shenes ServICe 
NOAA. Sou est F.shenes Cenler 
T.burt>rl. CaJtf 

Peter B Adams National Manne F.shenes ServICe 
NOAA. Southwest F.shenes Center 
Tiburon. CaM 

Robin Allen Inter·Amencan TropICal Tuna 
CommiSSIOn. La Jolla. Calif 

William W Fox. Jr Nallonal Manne Flshenes ServICe. 
NOAA. Southwest Rshenes Center 
La Jolla Calif 

Edmund S Hobson NatIOnal Manne Rshenes ServICe. 
Southwest Flshenes Center 
Tiburon. Caltf 

William H Lenarz National Manne Flshenes ServICe 
NOAA. Southwest Flshenes Center 
Tiburon. Calif 

loh Lee low NatIOnal Manne Rshenes ServICe 
NOAA Northwest and Alas a 
Flshenes Center Seanle. Wash 

Roy Mendelssohn School of Forestry & EnVIronmental 
Sludies Yale University. New 
Haven. Conn 

Virgil Norton Department of Resource Eronomlcs. 
University of Rhode Island, Kingston. 
RI 

Pat rIC K. Tomlinson Inter·Amencan Tropical Tuna 
CommiSSIOn, La Jolla. Caltf 

Alben V Tyler Department of Flshenes & Wlldil le. 
Oregon State University. Newpon. 
Oreg 

Carl J Walters Institute of Animal Resource 
Ecology. University of Bnnsh 
Columbia. Vancouver. B C 

Norman Wlhmovsky Institute of Animal Resource 
Ecology. University of Bntlsh 
Columbia. Vancouver, B C 

enmpnnent ... can he identilled \\ uhln the 
)'tem management nhjecti\e .... regu­

lation fled or h ... hermen. e ploued 
II h tOLl.. . and ew ~ tem . The com­
pie II) (II the Interaction \\ ithln thl 
) tem. inLludlng area \\ uhln the ex­

pertl e 01 the included re earch dl IP­
line . I ennrJ11()U (Fig. I . Thi ... com­
pie II) I Inerea ed man) lold b) the 
ontinunu I) hanging nature 01 the 
omp( nent . Therefore . e\ en th ugh 

the LolloqulUm limited It allentlon to 
economic and Ii hene bIOI g). u 
laced a major challenge 

The colloquium concentrated )n 
identif) ing the t) pe 01 re eJJ'Lh that 
Lould he expeLted to he t heneht 
Ii herle management. and Im­
medlatel) recognlled that nund re-
earLh program ... \\ould be unlJ"-el) 

\\ IIhout \tahle m.lnagement objecllve 
Be au e management obje tl've de­
termine the inC rmation needed. and 
thu, re earch plan .... change In the e 
bjecti\e~. amplified b) the man) In­

teraction\ among th ~ tem ompo­
nent (Fig. II. could he profoundl) dl -
rupti\e. 

IDE TIFYING RE EAR H 
AR A 

Before proceedmg. the colloquium 
examined the relation:. among ce n in 

Edmund S. Hobson and William H. 
Lenarz are with the Southwest 
Fisheries Center Tiburon Laboratory, 
National Manne Fisheries Service . 
NOAA, 3150 Paradise Drive, Tibu­
ron , CA 94920. 

Manlle Fishenes Re l·tell 



critical var iable that charac teri ze the 
diver e fi sherie ' to be managed. A 3 x 
3 matri x wa co n ~ truc ted to do thi 
(Fig. 2). 

As illustrated by the matri x, the vari ­
ou fi heries can be a signed to one of 
the fo llowing categorie : I) a single­
spec ies fi shery where onl y one spec ies 
is taken in ignificant numbers, 2) a 
mUltiple-spec ies fi shery, where two or 
mo re pec ies take n in s ig ni fica nt 
number lack important inte rac tions 
among them, and , 3) a multiple-spec ies 
fi hery where two or more spec ies taken 
in ignificant number interac t in impor­
tant way. 

As further illustrated by the matri x, 
these fi sheries can also be charac teri zed 
by the types of gear used: I) fi sheries 
usin g pec ia li zed gear th at takes a 
sin gle spec ies , 2) fi heries using fl ex i­
ble gear to take a spec ies mix that can be 
altered during a given deployment , and 
3) fi sheries using inflex ible gear to take 
a spec ies mi x thought to be unalterable . 

It wa recogni zed by me mbers of the 
co lloquium that these categorie are ar­
tific ial, and that the ce ll in the matrix 
are in reality points on continua. AI 0 , 

it was recogni zed th at few, if any, 
fi heries are charac teri zed by any single 

point o n the matri x. Furthermore, most 
fi sheries can be ex pected to evo lve 
under a wide range of varying pressures 
(economic al, oc iolog ica l, politica l, 
bio log ica l , and tec hno log ica l) th at 
would change their position on the 
matrix over time. Neve rthe les , al­
though the pos itions of mo t fi sheries 
on the matrix are changeable rather than 
fixed, their charac teri ti c at a given 
time center around pec ific po ints. 

Further elaboration of the matrix 
(Fig. 3) shows the relationshi ps among 
deg ree of manage me nt co ntro l , 
difficulty of determining usta inable 
yield. and the numbers of management 
option -all under the variou co mbi ­
nations of biolog ical and tec hnolog ical 
con ideration defined above . Let us 
con ider how the matrix might be u ed 
in pl anning re earch of manage ment 
strategy. By examining the relation­
ships shown , we can predi ct th at a 
ingle- ' pec ie fi shery u ing pec iali zed 

gear offer man manage ment options 

September 1977 

COMPONENTS OF 
THE SYSTEM 

Management Objectives 

Regulations : 

Fleet (Fishermen) 

Exploited Species 

Ecosystems 

Environment 

RESEARCH 
DISCIPLINES 

POLITICAL SCIENCE 

SOCIOLOGY 

ECONOMICS 

BIOLOGY 

PHYSICAL SCIENCE 

Figure I.-Major component, of the mu lt b pecle, fi;her) problem . 

Specialized 
Gear 

Flexible 
Gear 

Inflexible 
Gear 

FISHERY TARGET 

SINGLE 
SPECIES 

MULTIPLE SPECIES 

wlo interactions wi Interactions 

Figure 2.-Variables that characterize a fishery . Term listed in the colu mn at the left refer to the 
gear used . 
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Figure 3.-Relallonshlp among \ anable, of a fisher) 



and a high degree nf management con­
(rol l nder the e ci r~um~ta nces it i~ 

relall\cl~ ea ) to uelermin u tainable 
• IclJ .md then implement management 

ntrol If nece ...... a~ -a highl) deir­
able l:harJ.ctefi li( fo r ma nage ment. 
\lan) fl,hcne'>. hcme\er. u e what i in 
praclIt:e mfte\ible ge.lf to ta h.e multiple 
P 'Cle, thatlOleract igni Acan tl ). Here. 

\\, IIh le\\ management opt lon ~. and 10 \\ 

degree 11 1 managemen t co nt rol. the 
!luatlon '" unf,i\ orabJe fro m manage-

ment' POlOt of \ ie\\ nLler the ... e c ir-
ul1l ... tan~e .... manageme nt may wi h 1 

t:nulur.lgc more fte\ib le fis hing prac­
tice ... that permit greater ::-e lecti\ it) in 
the catch. that I .... in trodu e speciali zed 
methoLl ... that limit the catch to the target 
pelle ntorrunate l} the fh hing tn-

oU'>tr) mu) re ... L t these e ffo rt~ through 
lear 01 Increa,>co cos t or lo t revenue . 
Ilk hi tMle'> of the Int e rn a tion al 
ommi ... Inn lor the 1 orth" e t Atlantic 

t Ishene and the Inte rnational Pacific 
H,dlbul C(lmmi",~Jl)n inc lude di putes 
mer thl i ...... ue The Ii he rie., in volved 
c~rloll comple\e, Dr botto m and mid­
\,uter h he . anLl traditi onall y u ed 
I ~th()d ,ll1d gear tha t too1. man) inci­
dent,d "'peclc'> Thi ... res ulted in danger-
1111 lIe ...... e-; un ~pccic'l of relati\ el) 10 \\ 

.lollnJ.mec hut llf \.'on iderable Impor­
(<lIke tn .lnddian and L fi~ herme n . 

Jill> reprl' t: ntati\ t; or I he fi sher) 
d.llrncJ the !!edf\\ as infle Xi ble. ami the 
Ifll:ldelltal l·.\tchc~ un<l\oi dabl e 
(perhdp ttl uHlIJ m.lnagcmen t co n­
ti Il But ')Ill 111 I 'Illn sCienll\h. de­
l rn \I 109 Iht.: ..'Car \\:1 ... In tac t fle \ible. 
I1lr luccd ct.:llalll practices tha t re-

I t.:d the pre lIres un the \ ulnerahlc 
h<..: h<ld. 111 c n ec t. 111m ed I he 

C h,1\\ C ,tl11l1lll1!! 
r l.l110n hlp dlll',lr,lld 0;' the \l1,lt­

Id> 1I1'I\!hl .\OJ ,cn\.! a a 

tho e that have haped traditional 
ingle- pecie problem . The much 

great rcomplexitie ' fthe multi pecies 
problem~. ho\\ever. require far more 
refined and en iti\e meth d and 
equipment. The -e need an be ar­
ranged among five categorie,: 

1) More effective data management 
. y tem . 

2) More refined modeling tech­
nique . 

3) More accurate monitoring of 
e. i ting fi herie . 

4) 10re biologi 31 information on 
marine organi m (including spe­
cie preently une ploited), with 
empha i on biological interac­
tions. 

5 ) More empha i on OCIO-

economic a pect of the problem. 

Elaborating on each of these, in order: 
I) Hi torically , data collected in 

ome fir,herie programs have 
been underutilized because more 
data have been collected than 
even a quantitatively trained 
biologi ·t can handle . Increased 
use of computerized data man­
agement ystems and con, ulta­
tlOn with data management 
specialists w uld allow m re 
efficient storage and retrieval of 
the volume of data needed to 
solve multi pecie problem • . 

2) Modeling ha yet to fill it anti i­
pated role a a major tool in olv­
ing management pr blem . To 
date. computer simulation mod­
el ha e generally suffered from 
poor ~tructure and incomplete 
an rd)~is , ... 0 that Illuch of the be­
ha ior of the mouel remain un­
h.no\~n In panicular. optimiza­
llon teehnique~ .,h uld be more 
\\tdel~ applied t b tler deAn 
th) e charactemllc of the m del 
thut the m deler wi~he:, to em­
pha'lilc . Vv hal i<, needed. then, i 
further development and more 
S) ,lematlC appllcalic n f e iqlng 
tt: l·hnique .... as \\ell a the de ­
\ elnpment of Oe\\ techniques . 

3) ~lonitllrll1g ti ... h<..:fles . harae-
ICfl"'ll ~ of the \.·;.Ilch hpecll:'>. 
.1l.!C. 'lie) nl ml t fl ... hcrll::\ arc 

po rl) kn \''In, particularly \ h re 
a large fi~her) i exploited by in­
ternational fteet~. \ ithout thi ' 
basic information we cannot f­
fective l) apply elementar) pro­
cedures to a e even si ngle­
species ·tock . Ob iou I , th n. 
the more mplex proc dure 
needed to so l e multispecies 
problem cannot be implemented 
with data pre 'ently a ailable. 
More effective monit ring of the 
catch i a ba ' ic need. 

-+) To manage our marine re ource 
effectively we mu t better under­
stand the biology of marine or­
gani ms. It is e pecially impor­
tant to under tand the important 
interaction among the variou 
organisms in the eco y tem , as 
on ly then can we hope to predict 
what th ultimate effect of a 
given management deci ion will 
be. 
In definino priorities for researc h 
there ha been a tendency 10 ig­
nore pecies currently un­
exploited by the commercial and 
port fi herie . The following 

con iderations point to ome 
danger in thi cour e: 
a) The important, often critical, 

biological relation of most, 
if not all. pecie va lued by 
fisherm n are poorly under-
tood or unknown , and at 

lea t many involv specie 
curre ntl unfi hed . 

b) Among the specie~ currently 
unfi hed are opportunitie for 
new fisherie!> that would re ­
duce pre~ ure n w concen­
trated on til relatively few 
target pec ie .. 

c) Relali\'e values change with 
time. and pecies without 
commercia l alue today ma 
be highly va lued in the future 
(i nc Iud ing many form:, now 
tah.en incidenlall) wilh a 
l. rget ~pecie~. but dl!>card d 
hecause of low marh.et 
value). 

d) Tn he cffccti c, management 
rrograll1'> mu\t be uc"'lgncu 
\\ Illl J long-rangl:: view. 

Ill1nll/ ' I-"hl'{/I'I Rell<''' ' 



program locked into just a 
few currently favored pec ie s 
is soon likely to beco me obso­
lete . 

e) Re pons ibilities for manag­
ing marine re ources ex te nd 
beyo nd tho e pecie s cur­
rently of direct importance to 
the commercial and s port 
fi hing indu trie . 

5) Socioeconomic problems may 
overshadow a ll other concerns of 
management and ye t traditionally 
these areas have received re la­
tivel y little attention . Although in 
many in tances , ocioeconomic 
problems lie beyond the influence 
of management , they hould be 
identified and antic ipated in man­
age ment tac tics. 
Where the goa l of management 
a re merel y pre se rv a tion of a 
fi hery, soc ioeconomic concerns 
have little impac t ; howe ve r , 
when management objec ti ve ex­
pand beyo nd preserva tion, as 
often is the case, soc ioecono mic 
con ideration generall y are in­
volved, and a rel ati ve ly complex 
y tem of interacting influences 

mu t be evaluated. For example, 
when the concern is that of a 
pecific fi hery, economic con­
ideration may impact o n the 
ystem at several level : I) final 

demand (i.e . , market price), 2) 
productio n cost , and 3) harvest­
ing effort. It is necessary to inte­
grate biolog ical information with 
the economic con ideration at 
each of these level s, and a majo r 
problem is to identify the type of 
biological information needed in 
each ca e. The above i true of a 

ingle- pecies fi shery as well as 
for a multispecies fishery, but for 
the latter the ta k become far 
more complex . 

SUGGESTED RESEARCH 

The kind of research needed to so lve 
multi pecies problems can be arranged 
in three majo r categories according to 
the time required for their completion: 
I) Short-term research projects are 
based on exi ting data (a) to provide 

SepTember J 977 

approximations or "educated g uesse " 
that respond to immedi ate needs, or (b) 
to pro vide guidelines for ubseq ue nt re-
earch; 2) moderate- te rm research pro­

ject usuall y in vo lve collecting substan­
tial amount of new data and las t 2 to 5 
years, with a c learl y defined te rmina­
tion date from the o utset; and 3) long­
term researc h programs u uall y in vo lve 
co llecting substant ia l amount of new 
data that will influe nce the ultimate 
cour e of the re earch ; uch programs 
have an inde finite te rmination date, and 
ge nerall y la t more than 5 years. 

Recognizing these major categories, 
the gro up identified meaningful re­
earc h to pics that probe important mul­

ti spec ie problems. These to pics are 
o utl ined be low . 

Short-Term Research 

Synthesis of Existing Knowledge 
on Diversity and Stability of 
Disturbed Communities 

In exploi ting a specie, or combina­
tio ns of species, there i danger of re­
ducing the diversity wi thin certai n 
marine comm unities. A lthough thi 
mayor may not be an undesirable situa­
tio n, the impact of such a development 
rema in unknown. Management should 
know if reduced diver ity might lead to 
in tability amo ng valuable stocks, or if 
its options in fut ure management dec i-
io ns are being everely limited. Al­

though answers will require moderate 
or lo ng-term research programs , a pre­
liminary step could be the syn the izing 
of ex i ting knowledge on the relation 
between diversity and tability in dis­
turbed communities. 

Determil7alion of Existing 
Fleet Capabilities 

Management must be ab le to e ti ­
mate the pre sure that a fl eet can exert 
in re pon e to s ituation that could pos­
sibly follow managemen t decisions . 
This is often diffic ult because many un­
controll able variab les, most of the m 
economic , influence the number of ves-
els active at any given time. The poten­

tial of the fleet mu t neverthele s be 
estimated becau e management efforts 
that increase catch per effort are likely 
to increase effort . 

Immediate Stock Assesslllellf 
Extended j uri sdic tion re pon ibili ­

ties have created an urgent need for 
approximation of ex i ting catch and 
effort records. These can only be ba ed 
on exi ting catc h and effort record , the 
literature, and con entio nal analytica l 
techniques . 

Identifying Whether (/ 
Multi pecies Problem Exist 

With imulation modeling, a short­
term effo rt could compare the conse­
quence of managing severa l exploited 
spec ies as if they were one with the 
re ult of a more complex treatment of 
the indi vidual specie . Thi s should pro­
vide insight into the need for exten ive 
research on individual pecie and 
pecie interactions . 

Preliminary Study 
of Progralll De ign 

Often the course, oreven the fea ibil­
ity , of a long-term effo rt cannot be de­
term ined without a preliminary tudy 
that cons iders program de ign and other 
facto rs. These studies can be consi­
dered independent projects, and should 
be more widely used to reduce the po -
ibility of commitment to fruitle 

long-range re earch. 

Moderate-Term Research 

SUrI'eys 
Management requires under tand­

ing, and to under tand an eco y tem 
one must know its biological and en­
vironmental component . Two types of 
surveys are needed: a) comprehensive 
urveys without bias toward species of 

current economic importance. and b) 
survey a e ing the tatus of pecies 
important to the fi hing industry . The 
former type is more complex and would 
take a larger effort. but both could be 
completed in two to three years. The 
conclusion that can be drawn from 
each of the e two types of urvey are 
different. and thi di tinction must be 
recognized by management. 

Standardi~ation of 
Fishing EffOrT 

Fisheries that exploit more than one 
pecie with flexible gear pre ent the 
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n~~d tn paillti(ln ,,'I t,"t .tI1HllIg th' J (lUg- It.' 11ll 1{I."arl'l, 
'PC('I,," III 11ldL'I t(l C 111l1.lll' p,lplIl,JllclIt 
anllnd.lJKC J1l11lL'~ t 1I11L'lIt Illclhcld ell \/11//111111011 \/",/.111/1: 

,,',tJlll.IlJlH! pllplIl.ltllln .1hllndolll"l' I~ 

qUII,,' d~t.lIkd r~("lIlh (II .lll h .JlHI d 
rlnt h, tllll~, ,11,,'.1, ,p,,',,'I,,' ,lJtd IlICld,' III 
Ii hillg D.ltd "ClIICl.:llelJl .IJ1d C I d.II.1 
111,1I1.1"~111l:llt ) t~1l1 Illll~1 \llt~1I h,' 1111 
pnl\cd II thl Illcthnd,d(I' I I he 
II cd 

Ileet Il( hOl'/or 1110/\ 1\ 

BI. h.l\ I(lr (It tk'l Ihat u e Ill' Ihle 
g~,11 tl 11 h t\\O 01 mor' peLle, hlfl 
Ill\! Il\lmlln~ 10 ;,lOothcr under l.hlh:nll' 
IIHlm I'lnl'l~ , I l.hffkult 10 predl I. 

and thi' l.'omplll.:ale mJnagernelll 
thc L ploJltd pecle llIJ: ()I thl b -
h.l\ ior I needed. nllll1J1oflng Pill-
gl am ould rnptlc the loll \\ 111 ' ta 
hll ealh C ploJled pclIC: LdtLh pel 
ellon. \ dIu ot 31Ch. C() I nf ell n. nd 
L'alch Illnil The e dala. L'ln Ide red 
\ IIh the co t of hlfling In m C nc 
peue III ,lOolher, ~oulJ he dll.tl) IC I 

\\ ith I nddrd ,lOal) Ilcal prl)~l:dllrL , 
UL'h" lineal pro",larnllllng In! III ent 

II1terprclatll1Jl )1 the re ult hlluld per­
Illltlledll'tJO", ho\\ the fll'ct I Ilkel: to 
IC.lL'1 tIl man,lgelllcnt aLllllll "nd Ilther 
pertUlhati 11 of Ihl: tcm 

ft (/ 11J/11f\ 01 

\VI/lfl( ci/lC Olllpltll' 
It preI1l11l11.lf) lUd) h.t IIld'I.:,lkd 

that It I unncl.:e "r~ hI U)1l Ilkr 111111 
\ idual pc Ie in a P,lrllLul.lr mulll­
pecle h hel) ( CC pIC\ hlU ,elllol10n 

Idenllf\ Ing \\hl'ther.1 lultl PCCIC 
Problem I: It), an aggrcgdlll1ll 111 
pecIc III thL' landing ot that h hcr:­

Illight hL' ,lIl1pled lor age and Ile L' '111-
po, itlon \\ Ilh()ut Identif:- ing Ihe COIll­
ponent pL'L'le The re ult, clluld then 
be compared \\ Jlh a tat"lical all,tI) " 
ot the ame par,lmeter, from imtlar 
landll1g\ where the component ~pcL'ic 
are ,cparated ami con "de red 'CP,I­
rate 1)- From Ihl~ cnmpan\on \\ e rna) 
determine whether needed ~tat"tic, can 
be compi led from landing, where 
species are not ~eparated Po ~ibl) we 
can Identif) a semblage, of 'peL'le.., thaI 
re pond as a unit to fi hlng pre, ure, III 
a \\ a) that 15 consi te 'll and repeated 
under mea~u red app lication, of fi,hln g 
effort. 
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1 hCI,' I .1 1I'~d till 11111 '111.111\ InJ 
rcldll\ I Illlpl- lIleld'l lit IIClIII 'I .tI 

II 

1I1llnU 'h 
II n 

I Ill' l. 11<1\\ \ r 

ot th IllIa 

I '1'( 1/11/ 1/10/ /(/1/(1 '( 11// III /'r, ralll 

(11len II I !Jttl lilt I, \ "IUdl tl 

In~ ,ICtu,1! m,IIl'lllll,ltl(ln III Ih,' ) lern 
tIl Jl11111llllr ICln!!-r.1I1!!L' CttCLI 

Oil/lillI/lin EIII~III( ellllt: 

Thl: L'on,tructl(ln ot arllilt:l,tI rcet I 
onc ot the Ie\' Mea \\ herc \\ e h,l\ C 
'lIcce lull) JJ1flucnL'ed el1\ Irl)nmenl.JI 
changc uch reet, enhalKe porI 
Ii hlng, and al,o permit ,tud) ot dl -
turbed Oll1mllnltle~ In add'llon ll) b 1-
lerlng the de"gn of luturc artlhClal 
reef, uch \tud,e, \\ III ,lid JJ1 predlcllng 
the Impact of l!J turbanc , created b) 
man, and al,o increa,c our under'tand­
ing of natural reef communl tle 
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ter,lLlIlln "1l111ng rL' lurLC pe~le. 

other elemcnt of the en\ Ir nmcnt. the 
h hel} , and, ulllmatel) , )Clet:- II elt. 
Tt dOlhl' \.\c need ml re etlecti\e daw 
management ) lem and anal:- tical 
te hnlque .more blOlogl al informa­
tion , \\ Ilh empha I n mter peclfi" (r 
IntercommUnll) mtera lion, and m re 
empha L n 0 lOee nomic apect of 
the problem eeded re ear h range 
from h rt-term proJe t of fixed 
length. t I ng-term program of in­
definite length 
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FUTURE MEETING 

The co lloquium closed wi th the par­
tic ipant unanimous in acknow ledging 
the need for a future meeting. There 
wa satisfac tion in what had been ac­
co mpli hed . but recognition that it wa 
j u t a beginning. Mo t important , it wa 
recognized th at the ex pres ed view 
had been limited to those of fi shery 
bio log ist and economi ts . The future 
mee tin g ho ul d include other view­
points that are part of the multi spec ies 
problem, e pecia ll y the view of phy i­
ca l cient ists, polit ica l cienti st , and 
ocio logi ts. 
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