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FIG. 1. The Upper Mete River area, showi~g the 10 zones of the 1977 frame survey (zones IX and X are lagoons to the north and south of the
Meta River, respectively) and the four s~rata of the 1978 catch assessment survey, 
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COVER PHOTO. INDERENA biologist interviews successful 
artisanal fisherman to acquire data on catch and fishing effort. 
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wZithoutll rega~frd tol race', clollr, sv.x, oir 1111, nlll orig~in. 
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Niilllllt'rHf sail s tietn'l TIME BIJ()(K .: IIGH WATER 
"liieblock Stratulm Stratum Stratiii T lratum I Stratum 2 " Str"latttm 
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water I)erilo(d; h)wttr, 197S cattch and effort t'imates w .re 'll l HI.((K IB:1'() \..'lI'Il 
adjltisted iplliwar( to inhide thit expiected colltributioln frioml Stratum I Stratum 2 Str lttllli :I 
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19I :):1M :'2 + It0 73 3.1 + 0.5 = 6 

tilrev ,tcll,' s~.,\\.I(hI \,,vre,gi l~III] q l iprohiihiliti-, (o).3:1) ,,I t_'1l; 01S.I - -~ 1 13.9 0. 16.e7- S3 
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tpr() itbility ill 0).51) va;c('h . 'I ah v + I gi\t' the' tmlu lhte (if sitntlplel IoIIIlb I 
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of'l t ' lchi= t pro' hllot"(fis Iti't li h ilit oft ll H(r I"Lo "i_. lock ..\: 
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(6 ) Calculate total fishing effort within each tilie block 
(E,lk) b ' 1n1ti p ling Cach Ed,ly,tIby the numnber of days 
within the tiie block. Time Block A contained 21.1 days and 
Time Block B contained 151 idays. Tus,for Tine Block A: 

EMk = 265.40 FEU X 214 days = 56,796 FET-days 

and for "TimneBlock B:
 

Ebl,k 
= 384.07 H: I' X 151 days = 58,085 lEt''-days. 

(7) The standard error of 1t,1., for each iine block (SEts,k) 
equals SE: dad ,,,, Initiiplied bv tiltiminber of (lays contained 
withiln each time block. 'thw, for Timiie Bilck A: 

Sl'., =- 2..01 FEt' K 21.1days -1,92-1i'Et'-days 

and fir Tiln, Block B: 

,-- Ft'X = 10,2.39 'EL'-days.67.81 131 daysS 6if 

li.,.t,'.,)t a10and sirply expresses the saindard error of 
tl f: t. l->.f. t,l~tt arid s toiiplyl'ffl~reesrth stanfrd error of' 

total ffort as aitprcetag e if tutl ffirt. T hiis, for Tii e Block 
A: 

HSEH... 11.92-1 FE*;t '-tass'.5u.A9u l-tIlays) X IW = 8.7 percent 

and for i'ite' Block 11. 

IS~ti,.
-10,23,9I..'-daw /54 FE-days) 1(X)= 17.6 iwrcent. 

(S) The daildtital effort for the entire year l . .:., ) 
is :'alculatted h% taking the weighted sum of Ed.i> ,, .i for each 
tinie bhlck.-A time block weight (\) is definel ior each time 
block a s til n ubier iif day' cimitaiiied w ithin tihe ti meiblock 
divided li thltotal niimiiber of days within the year. Thus,tilt 
weiglit for lim lick A (\'A) 21-1,365 - 0.59 and the weight
for Time Blhock B (\\%+')151/365 t.41.FEach Ed.t, t,.1is= = 
iiltillied by its respecti t,time block weight and the resulting
valtes are added together. Thus, 

E .....datk = 1-\\'Edal I.,,iil 

Ildiet present case, 

E= 1)59(265.40) + 0.41 (384.67) = 31-1.3'Y) FEU. 

Total annual effort (E) is then cacuilated by nitiitiplyingE.,,.i daik by tile number of days in tie year. Thus,- he S t . liuE 

E :31-431 FlT:t":365 days = 114,720 FEL'-days. 

It may he noted that E can also be estimated by simply adding 
th( two tilie block totals (Etb-k). This gives E 56,796 + 58,085

114.81i FE!'-days. The procedure given above using time 
block weights allows thic calcuilation of E.,,...l can be adaily, wh ich 
useful suninary statistic. 

(9) The variance iif Et.,inal daily (\: annual daily) is calculated as 
the weigtted variance of the \-aluies of i',,iy totalthatso 

VE annual lady = L \%2VE dady total 

Thus, in the present case, 

2\'I...u.] daily = (0.59)2 (529.40) + (0.41 )2(4,597.77) = 957.17 FEUL . 

The square root of \F . td.,equals tie standard error of E 
.........Idaily(SE: .. .Idaily) So that, in t.e present case, 

SE : ..... ,,,i \, 957.17 30.41 FEI!'. 

The standard error of I'.(Sliit isteila to SE,...... ,d.s,,lINiiltiplied
 
Iytilt,
nuiber of days within the year. Tis. 

S!4: - 3o.4 FEt' ". . da = Is11.292HI2. -davs. 

The relative st andard(rrior Of t'; eqiials (SE/H')(ItSIE) X,100 or 
(11,.22 I'll-layss 111,720 F"1 '-days) Y 110 9.8 jielit.c 

Calculation of Average Daily Catch 

per Unit Effort 

t"or any given SI' an vstiniiati of catclir'runit effort per dayor kilograms of fiislicaught per "I'* per dly is obtained front 
int,r'ie55. Tiis ;lutv aht' iilaitcid b\ dividing tilt total weightfisti iarvested by tIle total oniiliur o HI:IF "sinterviewed and 
is taken to rtpresenit tiiV Catt' per 1I 'for till entire stratum
during tit daiv of iitir\iiwit'.,,i, ). lTis, unlike estimatig
E.,h,.
tile catch pvr unit efbirtliisiired within any given SL.'is 
It i lxa t d'dlby tht probability assiociated with that particiiuar 
St' to gi\e attotal for thl entire str;itum; tilt c niiceri lere is to 

ibtainia represiitativ estiiat oIfdailh itrvest per FE1. 

(1) (Cal'diate i iiani cat('ll ter i:(' p day (Cdd.'l) by 
averaging the vialues (Iif1, for cacli geigraplical stratum
wittin caith lime blck. Tlis, I',i,,, for aii\ given stratum within 
Vicl time bhlck is calcuilated as 

I-dli " -

Valuies of Fd.,t are given inTale .1. 

(2) (alculate 	 variance of each fda.lv astilt 


\' = I[ I' da.ub ( t-'dad.),/n] 

This is a vaariance of the miean and is exactly analagou s to tie 
formuila for \F 1reviously given. Values of \T are also given in 
table .1. 

(3) ' calciulate a mean U'over strata within each time 
blick, each d.,i, is weighted by tie relative arllonit of fishing 

"l+~,]..(: \I( I.I \ }Fi .,),10'A\\Ii\(,1 (, \Vk:,[ [Es(w d',.,, E.A(n1uF vo(lt 


1.. SI it%I\Iu( i, I II,, to As iTi\l. 'wk Viii ( ..Hi i(;.:il li SI I ()\,CtIlsuI i+ .s, uN (C1 i<ii .\I) 1'.'i.iiitiI IruBlock 'i: 'siiwF d.dioAritB',s,.;t \I:trsutrl lN Ti'iiti'(;ii 

I.I .is iE s (\ l1tE:SI-VP Aie Aisti (;Iv,:) 
TIME ItIO(K A-I:I(;11\\ATER 

Stratum I Stratum 2 Striturm :3
11.39 	 7.391 :3.75 
6 25' 1 J. 5 :1.75't3.2h 	 t

12.72 3.St6 
h.36 	 -.56.
 

=
S.-10 o.,F1 kgFIF.' :3.75 
Vr- 2.92 (kg 'FtE)' \p= 3.0.t \r.=t M (kgiFE1')2 
d
..,,= kg,FE" 7.31 'd.,i kg'FlL' 

(kg/FE')" 


'INI E BIL()CK B: I)\V \VATIAIt 
Stratum I Stratum 2 Stratum :3 

= 
!da,, 3.64 3.31 2.12 

16.{4 1.50 2.12' 
•.75 26,3,5
 

!d.,ly= 	 8 14 kg/FE:' ' .10.39kg/FEL' I'dd,1 = 2. 12 kg/FEI!
S\'=15.69 (kg/FE!)A Vr=63.98 (kg/FE!') \'r=0.(X) (kg/FEU) 
"Assunied valies based on first sample. 
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_ _ _ 

effort (relative number of FEUts) per stratum. ()n the 4:verage. T i.: 5. FNIm xi ( N,. ( xx%,,,r: Pt )i r of Id, \I tmIVd~71 percent, 2- percent, and .5 percent of the fishing effort IIm ii Gi plnw Sot lxi( ( \1

occurred in stratum 1, 2, and :3,reslpictively WAT
, giving stratum TIME BLCK)( K.\ IHGBC;44 \A:TIIweights of 0.71 (\VI), 0.24 (W 2 ), and 0.05 (\V,. The weighted Stratum I Stratum 2 Stratum 3v -Kht'd) F2.' ." b 4 I, I. i 2, , , mnean daily catch per unit effort ( dl i,, calculated as 0 -2 I 17 :( Ud.75= (d..

:10X139 2461) :ii ) 2S155 17 X :3.75 = (654179\ 6.25 1 ll9 II" 1 i 13.6 . II1 :3.75 = .T3 
4iy 

221 ( 12.72 2.Sl 5 3.5h 17 

Uda t ' htd \\'' -5 3 616 2. 3 7.50 IS) 

Thus, for Time Block A\: 176 x S.36 1.4171 ",0 1 _I 3iI 

TIME IFII() K B: I ( \ATEIIU.d.,v .,jght.] = 0.71 (8.-4)) ().21 (7:31) + 0.(5 (:3.75) = 7.91 kg/FA'T, Stratum I1.;,I , >. 1'.1,, ( :1,, du Stratum 2 Stratum 1• t',td, _:( ,, , l ,, ( d sl = (:a,I.y 
and for Time Block 13: .121 ' 3.64 1,531:321 160.1 ,5,152 - 3:31 :. 1:37 10 X 2.12 =273 1.50 11)D 6 2.12 1:3 
!dndy4, . ght, . = ( .7 4(8.14t) + 0. 2 4 ( 10.39 ) + 0.05 (2 .41 191 X' 1.'75- 9017 S3 " 26.35 2:, 192'
 2 ) ---8 .:1 kg /lFl ' : .'. ! L : r4( 5 ' 2 . 5 5 1 4 _ _ _ _ _ _ 
_ _ _ _ 

(4) The variance of ,t.,y , is a weighted variance of were calculated; calculation of -.X1 . and salhues of \'i are given
tile nean (Vw) and is calculated as if) table 6i. 

The total daily catch over all strata within each time block 
\x = . \VVp. I'4r((:,, .,,,),. is (li sun of all Fo, liic Block A: 

Thins, for Time Block .. : -(:, ti 1,727.(X 4- 480A) 1- 5.10) = 2,26(.60 kg, 

,Vw = (0.71)2(2.92) + (0.2A) (3.(-)+ (0.115) 2 (0(X) = I 5(kg/FE'U")2 and for lini, Blck B: 

and for l'ime Block 13: ( , I ,,,,i- 2,530m7 S130) 17A ) = 3,360.67 kg. 

'Th varianice of ( :,tVwv = (0.71)2 (15.(')) + (0.2.) ( 2 3I ) (((.05)2 )0.(D) for TiniI Block 
,d \C Id, ti. is (lie uliii ouf all \' . T']l's,A: 

11.59 kg/F ) 

The square root of Vw is the standhard error of Ii, . (4) V ly t r 181,x)3.70 75,08. I "21(X) = 57,433 kg2, 
Thus, for Time Bhlk .\, and for lime Block 3: 

SI'X: - 1.65 - 128 kg l"l' day, \'Vc jdoj ,. 1,750,503.45 4 75,-71(X) i I ( ) = 2,22.5,990 kgi'. 
alnd for Time Block B, Standard urr 0f (:If %t,,,j are \, 257.13:3 = 507.38 kg ant(

\ 2,225,,W -- 1,392 kg, 

S1 %,.=\11.59 = 1.0 kg ('.'day. for ":'i e IBlock A and B, respectiely.
 

Helative ta i 'rror f r L.0 ., . (1S(1 re (12. St7.91 ) ('sing nalag and

ida1ru tis subscripts calculatiois given forX T 0eBhr.- and I 0010.2 t 3..0e.'c . = 40.6 pier et for calculatiii total ishing effort (page 7), (Cl,,k = 483,932 kg for

Time lojick A and (Tile Bok 1B,rexpi ive . line BIlck A and 507,.41 kg for Tie Block B. lespective 

1 vauhs of 5 I'.., are 105,579 kg and 225.,292 kg,(5 A nnani ; l estiiht , , I) el t ihim. bdocks ("') is iirce']ilt ai I( 1..1 4 I -lit Ior I es 44 lIS l',,. k. 
giving 22.4 

calculated by ,,Whl ",;l gh,,.,wvithtinlg ' C . b\ the tine bock ..\Ii annMiiil ,stilliate ,f ( :,,,,, ( ... ... ,i. ) is calculated as theweights previtlliv de'fiied its 0.59 ail 1 0.11 fr limie lilhcks .hh(,r,A \ %wigutei still of C tdie salies thi' previousand B, ret-l'ctielvy Thus, iII flith presNit caS,, \vvig}lin 1hto , of -(.590\.s and \%1 0.-11 aret again ustd. 

L' = 0.59 (7.91) '-0.41 (.S3 ) : h10 kg. I'-t 1.\B.day. I % I 1W (o CI_(,.], It) A\ I 1A\( ;IN(. '.%It I.. m1+Cd.,,b k-m : E (uI!6if.( :\I< ).
lh' arane CfI,()i.i \1u11 X~I ill" 4:s( Bt1ocs1StusAh11WI I wThe variance t' (Xf(VI) is the %%eighlhd suim of Vw and is ( \ \i,sI . \VAi Aisli t\I:%)calculated as __'_______,_____ 1._V______ AI_____(__V__ 

TIMIE41(.1.0R \: X\V..VITI 
Slr'tuii\i = (0.59) 2 (4.6S) -,- (0.11)-(11.59) = 2.52 (kg,'FE'/day)2 I Stratumn 2 Stratum 3. 2:,,,,2.1439 288 656

I. 119 1,55-3 43 
The standard error of U (SEt,) = \V= 2.52 1.59 6 16 180kg/FE4'E/dav. The RSE of U = (1.59/8.1I0) X 100 = 19 .6percent. 1..S71 3(17 

,727 kg cd.y = .180.(6) kg Cd.at = 54.X1 kgCalculation of Total Annual Catch \r 11 ,l01:1.70 k k2 ' =p 75,-408.16 kg' X'= 121A) kg' 

The calculation of total annual catch follows the procedure (44IME HLOK B: I 1, W AT'ERStrI I11K Straton 2 Straum3given for calculating total annual effort. Estimates of total daily C,. 1i 1371.533
catch for each sampled stratum (Cd 

21
i) are calculated as the 5, 152 110 13

product of Ed.,y X ,Idaiy.'lliese calcuhtions are shown iii talle 2,1925. Mean daily catch for each geographical stratum C.1i), and .,,V. 2 .150.fi7 kg (:,I.,y 813(X) kg Cdi, = 17.00 kgt 
the variance of (,i,,,y (V\C ) are calculated just as RI.iy nd( \E V,- I 1,750,503)..45 kv' V' .175,.71.(X) kg' 'u 16.(X) kg 

http:75,-408.16
http:l01:1.70
http:0.11)-(11.59
http:1,750,503.45
http:181,x)3.70
http:3,360.67
http:0.71)2(2.92
http:2,26(.60


Thus. for tilepresent data. '.., - (0.59) (2.2,1.00) + a true sense, it is reassurii,., to know that the survey desigii was 
(0.41) (3,360.67)= 2.712.22 kg. providing reasonable .stimates of harvest relative to other
lotal annual Catch (C') =' .,, 305 d) --98.96 kg. [he trolical river systems of siiilar size. 
'arialce ot ('.. I ,.i., (V)\'c .. ,., is calculated as tie \\eiglutcd
 
SmIIIIof the sallule,
it 'C 'I' . tIso V C . k.. thatl .h, _i(0.59)'
(257,433)+(0.41)-(2.225..90)-403.801 kg'. Ilicstandard rro ol Precision Associated with Estimates of E, '., Uand 
('...,,. 'V c..., , h --V4 1,80 1 -68- .03 kg d(\ . liel stand­
aild errlor of C (,S1.03 kg da - 365 da\ s -:248,570 kg. I hc RS F It is l)l)arent fromn table 7 that the lre'cisioi of ('stimates iif E,
ht"(C i (248,576 kg 9S9.96 kg) 1 25.1 pecceoll. C, and L'is significantly lower (]{SK's are higher) during the loWII)) ­

water pieriod than during th,' high water tiriod. HSE's less tian 20 
Iercent can he ciisileied acceptable for catch assessiiient

Final Calculations of E and C for 1978 surveys oii laquatic ltioiugl the smaller tielarge 'ystei,5, 

IISi the ltter. A BlS" of 20 percent inlilies that the 95 percent
le'cause the t\wo los r nortlirj tribttaries (lio (Cu'sianaaid coifidnc, interval will be apjproxiiiately 1(0 )er(ent of the

IHit (riravoi Stir) were mit sampled diring the 1978 (CAS, thi' neaii, which is somewlat large: a,HSE of 1)percent gives a 95 
estinaltt's l 1ofE abuse vxtldutide, toi l)t'r''int coni(''eand C';dilatd iiiiit bi' interval if abiut 20 percent f the neai,
acciit for (lie lnissiia ri\ers. 'I'll 1977 frain, survey idlicated svMdih i, mire (esirable. '[11v 1S' assciated with 0i annual
that flo Time Block A. these \i,)tributaries coiitribited 13 estinati, if I'ois thus 9mite acceptable; BSE's fur total animal 
i'r'ent of total efflot anm ) lercint of total citli: fo Tih' am' of (: ill( (C calu ioj'tl-ly he iiilirsed. I'e basicBlock I, these triliitaries contribiuted fipi' el) of total IItfort uiiproacli to implriroving the %ariaiilits of 'sti'liats of (aid ('
ant percen't total catch.5 l5 of \lien the tine block estiniates f will I to hfmrtl'r stratis tlt' iyroligical \ear into nior
catch ail effort for 1I75 are ,t\piandtIi ulmard b\ these iofoiueviois ti' bloclk'..'ino blocks A ,ii( B, altlugl called
lerceiitagies, istiiates of total cffhrt and total catch lb\tii tle waterhigh iid !ow scater o-rioIds, resi'ctivt'ly, also 
bhcks are: included lieriods of rising and tiall~ng water sshich tended tii
'[iT1 Block A: tital 'flt il.15-11 -da\sII:l iak( tils' twfo tium' blocks lotre, lii'tt'ruietncoiis than (lsirable.

total ci.chli 537,75,8 kg 'Ihe followini't'uiiiolil prsients ai imlirvi'<l (AS (lt'igun for titdi~st'llper .\,eta 

lim' Block II: total ef f t 61,793,estiu k;iid ites ofl we,ll i i p ci.
 

(11,791 11: l~ivc.r. 'sahichi shold illiv' le i recisini ill 
t' is,, fv 


lotal catch - 5:1: O kgt
 

Su iii niiiiig (' catc and effort over time i 1 7 (I I% 01- , t1
thei t,estimates of 'Ii Ii', ll lol\ 1 I'F ( o I (U), %,I)
blocks gives the foflloswiri ladjisted saloes if toital alnnual catch : ift-,i ;.I ( ) moi loll( miI 1 ol lii i,) 'l's imlit s \i) 1iii.,tiatl 'ff
((C) and t almulil , a i i i i. o\. m ii:>rt(E ). F. ,iSt' il IJ97,S) .:t fiiHi,. \ t 

C - 071,366 k- . .. -i ,i )\li toliitimi . i.so (, ;N)1, -- (lil i\i (l";,')u. 
IF I (i I'll '6!' s2 FI-'l fhiji ']ilithc k A Tli , ItHl(ck IB A liitjill


S(k) 537,75 533,6i08 1,071,36i
 
Tihe standard error.s as iciatd \with ftit' 197 'estiniats call I' (li :) (22,41) l..') (25. 1V)


I, ixa!lelh iliward h\ time sanic Ji('a'tll e,'s No tlh.at tin IISE's E (!:)' 60.1,541 61,793 126,33-1
 
lprevioisl\ iven rmai n fie slmll'. 'Imhe ooallilestuiati' ' is list.)if 8,7' Il7.6') (9 S')
 
l)revi\iuslv cal('iihitel will hue -ct'litc(l',isa rt'l)res(nitati\v v: l' , (kg t:E dits 
 791 1A 1; 8.10for the elitire s\sten. 'lable 7 gives t1e fillal t'stiliati'd Valhle's (if 1IiSI) I6h i1K 2V 1i'f96
 
E, (" and (' b tin l(l ch)kIauN for thv itnire' year.
 

Verification of Estimate of Annual Harvest (C) 
\',Vt ( i t I lhaCtwvii (( ) in tit ri DESIGN FOR-I oI('ilf ,lillIitr\'Ist GAS CONTINUED MONITORING 

f\ri'an ri%ers %tons friii \ariiii, was plottieil against lasin area OF THE UPPER META RIVER FISHERY 
(A) illsoiiiar kilomii'ters, the fiolliwiig e.xpliiintial relationshij) S;iiindiiig designs (ei ,;\ froii relativel\ siimle ti highily
 
was obtained by regresiim teciiiilies tmlilpl\ 'l'evlini 1ile'it lit,
c of (htsigln (lO'll(I iii ]lu lilelsI( 

,
fht, (]ir<cutvd. ( ioll aswseto w hlichl sUl- \$ is si,,,ill (,silI(:,S)C -0. 1:32i "' (r 9 ilii tiliililiiiull iilii;.ti('i I is Niit t I Ist d isvuth ti)\\aril )IslI s'ti'lliir . (Itiro'ti'i s,''oiitsIreuibtaining(I A g 
III)lihdI a IlitNt o €'t(.1(; il H')
, acu(Irt Il , i's tiI . ( i t at~lih h~,tI )It , 

i'li('aiiig (lhatikisiii alia is I L ild if harv ,st.preli'iir illillal Mod lctlc ti' ilitof r ( all aiilll 'Th(essti'iir ij ot "I()I] isis. 
WV'to'lci iisi' assu ui'tl tii i t iii iai\( 's,ist tii ii , il]lotaii hIiliii iiiav lil, iii)ii .(]i f (Ii tiiitl iiim uiiipiit. i.n, h lulitit tylios, 

s t' fisiiliug waw'ere fromui i'i\ 'r arias i'v "sic fici.'uitly :itil'se tu poulii;ihtii (tzriiups.oit l li t isliiz.u ' iflitirii ('s, i lor 
attract Illo att'tiin if fisiirii ' iu(iiii siisriirs iiil biulogistsi'', \ iiei inimo'iouu iit . lujaltis ifa C,',(d mid I ' ils(-dh iroid.
 
Iroibably iuiiiii liiitus
n ( liamicNls 'ishorv i ;iiv imgersi ( cuituli ,d \kitl tl' ac(ci I u i ut i)ills lli iirai's ofiT I estiiiiati if total ailiil,il iarvl,,t Irlil tl' t197 CA S intlh ' their istili;ti',s, utl \k Ilicrecisiu i ii sIalNo itl variabilitv of tlhir 

I' .\leta Iliver apioi iii ali'l\ 1,(71 nit tiiiis; 'stiiiiiti'cs. Ililohlk saliiitlu' '(stiliati's. i.i', i' tililiti's withl ir \%-as i 0' 
howve'r, uiil\ ahuit 751 initric tiio s wiel ,ibtlililaile ti th' r'lativehv larLe- laii rtl iroi , ii' if little \aIl' for 
main river chaliin l (S tratmlii I . ( ;iv n1 tha flit- \%atrlI'd l if tll iioialliliulit-litI w m h i p)r oii,lI . 'Ii nuv, ip I( - I i' 'ls(I\ isc,(re

t'lplut'r .\eta Ifivcr is ruigilv 20,01(1 Nulo ,killli eters., \%(i:- aiilid titos usef lltiiai s, li' ( A desi n ilius l ' iltoiai'c iint('ilillli< ,<iliitiiii dic( i all uiilal lar\ li'totpir ts thi'liLtiral ilit\ itlii itif' N\ stll.ii..(llaitic s\ ca ihoeuiii \w S 'ills 

highly \ irall' hcalls oti i iru)iini jtal tfhimj.liatiuuis (seasouual' 
C 0. 1:26 {21(,(IXlI)I (i262 il<tric tuios, tilt (I aliaIuit 
aid iniirtali ) fith' fis lliiul itilis. 'iitlii'inuiro', fie 

iaog 'sfil xallipl) 'nii (m (gg i lilh, r"''riinit it. 

which is ssitii 21) pie'rc('eiit if tlit' ( AS e"tiiniati' if 751 ilntlri( fous fish'riii'i will i('siniii(l tii clialtgcs ihilt' hiulouical sv stl'li ;is
from lite iiiai river chaiiiil. Altlooiglilith('clis llessif theise twii well itst social -coloiiuiit', cultlural i'uo ,'ii solid (idiil
valuis d(es iiit ii(' esilril' verify lii' aeenracy of oiiur 'siilllit' in addiig illitii'r ('mii liiiilt ii vluialiility t ti 'iltire sst('illlht, 
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iave endeav'ored to present the (esign as Sil)!y as piossible to 
facilitate its understandabilily and future apl)ication. 

Division of the System into Time Blocks 
and Geographical Strata 

Seasonal ih droi() ica fluctuatoions ill Otw river sy'stemiis ofCodtlmbia Ihlave kiivl docul'it-Ilted, oil tileell eslpecially. 

i.i Iir tlhetiMagdale Hit (I , 2, 3). tictuations are "hased on , us la i rafilfalI paltternls %%Ihich inl tutrn determine biologicald 

patteriis associated %%ithi tic iniiii~torix f liavir of flte fishp i)).~li()n.I I .t'It iII ttily th., IIt l. 'r I It I res I)o I II(t Itlise cyclica]I
~~p a ttv tr[is No th at( e still ;i t (eN (d K,i 11. to) b e ig,rlo. *"te td "h v 

i( li t. 
1)ril I to \lr(h 31). 'I'l slir\ey de-i.gn acc(4 ll its for this 

Nf4il,M1i1 \ailiailt i4\v (]Iid m fli t-1. (-it[eainto retlattivels' 
hl 11()iLvlvmllII (' s .'i I iII 1tiri)ds I.-()rr'Vs )()I(lIi I o the 
h vddro I( i l I l i()d N vxhi Itd Iy til, ihII\ sicallbiolg ical 

-a \1lriahlv Z til hyr(Ir4I()gcitI year (dt-Iijed l re to he froil 

111 f 'tlMrNeta IRivver. 
.l "'. str lati or tin )1I4I-ks 'a il.lfi14d: 

N\ stemj. Tlois. )ilit, tlic f II~ing seasonail 

A: risioo wtaltv A ril 1 Ma :31 liIdI.s) 

) U k:tllllm \%,;It r {:( ,n )r 16 - Iect'e 1il)(,r. :11 46lf
4151 5 - a N 

s it IIII !J0 ILII): Isx i -r ti.s , I iIa(cl :31 9 s) 

A'I I inldict.t itIII ()I fll- .' 1haltIes %1wi( wcuvr I wt wvetei tilet's( ti Ile 

bl cks is i(l iti i ti urr -2. \ hich slio% Nsciismial fluctliliolls i 
Fshermen vo ill d\ilt weightonthe\.MeeltthRi)evrelmp of fcishinglgteatrtlopiti""°' ( ih~e ;,)). (d fislh LIn ehd if1IP crhi, impt.- I', viiet,, 1977 ­

e l d hook-l nes197 I). t itpo1t);eIn ft l tl li I1tI,I ll" i Ih t Il d hd arNo I a 

'oto isherth hurtst diaitmer ni pf IL as[d ftIliI I ,r r
nes s30i- )d N f d Ii( hfL iprlset 

':. " ......i ,,;,,('-Ili..-i aihsi c s a - I4 l l (i fill. h1 %eiI,th d hlierhlil~ll~r stlte fl ." !' till ( ; i ll I1,rim)is arc( if Iv,t ii..'im pm l e,, ,,ithff Ole. I,)\\' w a'ter 

io-tId tl),,41 il.1 h1t!.1 h , 1h ; I\ragetlltI i S sli li dtl( [firt 5\ )tlt, 
River employ titl. Ill I iii 


-- elderly man displays 'hook-lines' from a small dulgoutt canoe; aiia it\0itin Ow fi( inIN )t ()i ll treI ]
 

bottom --- fisherman hurls a 3e-foot diameter cast net. but is ANl(i,\l)c(,hd i. t ildllt- l) )\ diff(i
 

Fishermen on the Meta a variety of fishing gear: top WO. 

ti\(,' hlibitat. especvial!\ withi roh-renlce to tict mainl river 
ub!)anijeI xvisu. flt, tributaries. I'iidike fit(, Magdaliia Sy-steni, 

un d e r stu d \ , i. t-.. fil ( , fis ]lw r \ . "Il'htis. fth C A..S d s i i Ilia \. ()I b ;tc k \ \ ',te r i k e s ( it-. - ita te no t.) w e ll d e vv iohple d o t h ev t'1) )tir
niticessit\ he, re'latix-th\ n ~ . t(, it('tollt fil,l', 4)1 slta islic'al] \Ih-tii Ihi ,,r Y\ slt,.t and n.) fi~hilin (uffort wa~s observed ill th(,se, 
co(ntrofl, xitrialbilif\ Nil t!lt ac curate alld plucist, estilljles (d ( , 

'T'he it~till',, ill th-lillsii( .' l~v alld Iplecisioll, p~t )\idti ht\' anl 1,1010,
 
;ap l r ( p i i a tok dht-Nul~i l ui =% ea I se li s .c, :
b , s . i l l at I l , t ,l a l hk 

All)(MI44 (1144 ,al4d 1s ilist. lh 1\ l14I it , til It.1 4'desigii Ihv 
pr tic ll) toililsliI 'li jl' I ,'
 

(trkaIli -\.\ ', sh) uit441 a I\ h is ,
. \ fIli It endvil%4mr4 it1 ) 4 , li r i i.. -

,, '),tilt ) t(lo r is (f lIti.) 14hit '.",5 ll I . i4c -(rlll ' bvttv( allulIli ) ;t"; O,( ' llit'llt ait it][,\ .\\I/ 
4 , 

Thil. ri llltari, ih rtill ill l ))l4 ail, t,,rl-IItil Im ill l 1f 
(wosithling ;I ( ( 11 ti11t,"ll.. rIlI i % ( ir fi s .l er y,, is d h a t f t ( , dhe s i dg n lllI t 'lith ill (d (Il I ' i (t lllte ll;ap l r )lp ia l h rflt i t h1(i ," <- 0(­
suppo)(rt cal)ililitit-N (if I N I )IF: 11ENA.- F"m)tim tk,,tl thlis "
 
ctonsidhittionv dh)ws n t alpl)iii to) p lclH h flit- ()ppl()rtllnit\y f, r 

) ilI li (Illil s l - r t)I I ;is
111

i 
lI( Il l t Il I) - (allr( L 14 I I lit I t_o -I I I I ItZUr I I ( -. Ias c;ft It,I )\v Ir a IciittdthII r( it t i\xI, s t I I i ro' ,.rr- F )ti 

v.ithl tistimilic, l, ,) , an,; I f'ro)mi (t( IW S,(CAS i sc'( s'c.-iton()it:, : ! 
"lPrcisio~n .ssm,-iate(d witlh Et'sintatus of F, C,; li(I t'", . . _ . . _0. 
paget 9)). TH(v (hsii. I lpre.st-tlhd h(ere' dhra\s ())t f1 '('ill Nlts of , u . , , . , o , 

( AS t t st(\ t oii ii diir 
relaitive to4 hat Illnttural hictlr4 
Ilite h9)7 t rlNi Iyl N i a ltI i fficien t tii FIG. 2. Relation of Meta River water depth at Puerto Lopez to 

t-it oIf till- fishery lit(inie and quantity of marketed fish. November 1977-April 1979. Proposed 
Sl) lllijougli statistic'al terlilioltOgy is highly (eveloped, we time blocks (A-D) for fishery surveys are defined. 
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'lagocons' during the 1977 fraine survey. 'he currenut design tIus 
calls for division of the Upper Nleta S'Stelll into only two 
geographical strata as follows: 

1: Main Meta Ifiser 
I1:Trilutaries
 

Tile ildvantages of stratificatiin are two-fold. First, 
indelpendent estimnates of (, I', and I' obtained froill eitch 
stratum (timae ilocks ald gieograpllical) ria' help to0 
ciaracterize fithe 'ste li im roore detail, thus providing it better 
understandiig of los different colpolnei'ts of the systeo 
develop aid function relative to onel'anotlir. Secoid, ili'ilss, 
the strati represent riati\ el\ lhoio voigeiisslliits of tihIC 

systemni, estimates inde tio'ittlert obtioed s\yitltil ilt' scisl'o'.ts 

ilr expected i be tliireprcist' (less ariiiil,') thlil it tile 'iir 
ss'stemi were toi' ssialedli a isiolt (I, (J.'/liitraf,). 

Sampling Within Time Blocks 

Th'le plritclict;lilit-N aN; i ,~a tt-d \\ ilt saiillliiig h , 'lilt- .Meti 

lisiner (ilring 19177iild 197,s stil st that it is lilt r'isonilltil l 
t' l that rl iii' thiii six 'l lililh,, tiwilli ioat'('t ill ill' I lk i i ill 
tiliie bhlw., . .. ddilionll\ , Owl limeil, ilipiii i ',r aind Ct',l 
assoiatei~lld \\.it ittiii! olil (mill lh ri\' .r ditate' tlha it is notl 

feisil etti taie'oil ll il tlliatioi'ilnesalipli' llliilf. ;ill% L i\ tri i r 
that two fi-r tllle, saiiles tiikii; tiit is, o r.ilih 1t lil salllplinl. 

(lilI d in t hiliick i al\ ,i i. ii trilji if is,i lll shi li l'itli-' 
w ithilin iai h tiimlv tHock. It ks rei,obl t o s~il. , ,st ithai lil ilii4 Owt 

',ll~lh' tilt'ihl'k,(: lll il~ l t lhrnc, i iich scli(, Ill,;lill(fl 

l)iiilt' ;li iiit il~t~,,(1 iold r lsd lil'¢ fil'llrL.' 

o~f t\%.lo sal,ilplhv cai h het lalillwd 

.\ltlilglh ti' d signi calls fill all iciill ii] iililiiii' ill saliples 
wilhili l ach ti iili bh ' iaos, iih ii' l to difflllth(ll'vi blocks 
dilliiil, sNlll liii llit i'cni ii\ tu iill diffins frliill ilhock tI 

iticiallssillipli l ji, abhlock. S eu , illnviisit on i ; tallh hlisis is 

invirsill\on ojoirti(iillt i [to lil ii ii'r (if (iLIS withill lhi til' 
bhlock. As il v\;tpiil',, iftih' sixs ailllll ' ' i'vv i'liiv ,iaitt d 
tiiroigiig iii i'ai( i hili' bloc'k. sunijil'ivs i ilih l' t ikeIasiif llIIws: 

N ocitk Ii: onit- NaJ i cbv'\vrv 2-Sl'dit\' 


: ,Vtii' N;
M ocltk ( ilit',lil(, pfc v%vr\iiii~9f. l" 

"'lu1 . Iflocks A inl ( n' iin iiteiknisi ly, whi i 
is iustif 'i a;id lld iiii li' el ;i l' daill! fisiltiig i. it't lllti'litv 

grt'Ii'st diiriig twist,' e r lisii ;ii witir).psi'iilds ao llthliii., 

Iocik I) will tii sliz~illulv iliti'rnll'liiit'lf'il I~liMolthck Hill
t ill 

tii' lisit hsil, ssiic\ i i'u0rrl'sjiiild to ilillitdi'ii' nt loiiiw 
evlls dffisigil is('( 1s is diclti'd l)\ dailv ii i rit's fmir i 

tilt' lilirtl Lopez lalidilni, ligur 2. "'liistIlillt. allows lillirt' 
sampillinig. c f rt i b ' xpi' ndel'd diiriling ii' illliilirtii 

I)l'rio Is (ii t Iii -\,i- i rIlItii'\t to 1iiil 'ii('-i iiii I' lhi i sI1Pghi gi il 
lil lWriiiN ofl (lilt, iof li, Illr iilir.\ ()IIN;] of I~i ll(. , , ti( is to) 

, ,
etlitt a (' tt i t i i(lll-ilt.l iiil] piltcil] a l i h, 

Ti'l'orl'ticIlls, it is d iirilhli tlat til' sunliili peli'rioids (tlt'e 
lioln' li iintt Mis llt slniiul ili. tripsi ili' ihau' s iild he, 
ranliiill il ,irn i illii ihulh' lcv- Iw last,l i'ptl'rielic'.b ast 

' dualh ,s iiiii l l to ilh atilii ifO ih , i , iit idoi 
I i sl fou I will s ynk sill iil lmr iiif it i, ri i f I hl -I 
wi'i'ks iit\k 1tli .il %c%Ii Ii hi i i tall ii/,iilli Ow . it i,i t, 
siggestid that ;iuilpliul ll l , i' i , v% 'l- \li ll i huisillh' 

\itilil l i tlli, l('l k. Ili iiiu,f lilt- i a st i il l l In',) 
hilry li.'ical l 'niiuids s\il \i Iii,.ii , l i s\,ii.t . isk fuirtlli 
siigg sttdi thu til ss. hint, ll !w illdll iizi rit is liin ,k . hu1 
ai'irding (ii )i s'ervt'd i'.;1i iI,n e i (.1 l liill lt,h ii n itii 

than follwiiig lrecenceivd't fixed dates which ilIay not be 
applicabhle il alni' given year. 

Sampling Within Geographical Strnta 

'I'liere are ts o geogralilical strita, lain River (I) and 

'l'ibitarivs (I1), within eich tilni' block. 'Hlls, the six samples 
witlini an\ givei tiit' block iust be allocated to Straton I and 
Stratooi 11. (oil('hlan 4, gives three basic criteria fori /). 9S) 
alloc'ation f saliiplirng t'fbrt: \\ithilla giser= straltin take a 
larier sample if (I) the striattln k larger, (2)the istratuiln is llore 

itili' ritirnalh', iil1 3) salililiw is iietejer in tie stratin. 
'hllese tilrtt criteria cao Ill coztlIi d iilto i Si iiplh foiriili 

tiat ,lilile si/e forta gi\ t'riw0 saits lasicallyrelative stratil 

rt'lativt' strai li si/n' . rilati\ e \iriatiii 

\ r(Lii ' c ist 
_ 

i lleTlabil' S is itrl'ltitk Otitiznii siue, relative variatioi, 
;oll r';li\ CHO siiti till rilr tributarvWnsl lti'd \ilili ilinl aiii 
stratal ii'se(t lilitlh d flr oili c' 19,7,SC A S-\.Th llillr l(,Ill; r 

iof rlati , stratilnl si/i is take tiil lt' lilt' fractiorn iftill, tiital 
ani naill J rll sil ll i'i stilll; rt'laitivs isiill l variitilnl 
o iii ed;isiilc i le coeffti(iii lt f liatiolli ((:\')of totl e.stliimalted 

\';ltchi anid i'lativeco"'i,, is (lel 11ti'i(i lloi lf~ ]('l,~ lrl~l~ lh ~ 
r itiitir iit ll 

till- talili' li intirnal ;i liatiil ( (\ Ind rilitiki c 'ost per 
slililillig 1,1(1' t t i p't iiillcil' basis t. It is i''idt'lnt fri 

( io)ii ( .liih .slll ' the shlt(. i l siri sol tishliIa' I\ 
rli \ rvIXlill luh ,,i/t, l IN hv nt esilt, iriim ~ril),\ ai ill(ctilli (I* 
rlclittk i' clil (( A'). Tile \iillwsk fill" lel; t\ . sii)lh. size' sl1) 

lliilt i-llll] 

;i , 
I),liti I\', ice as Illail\ ',aii l es"s; lliou d hta ~ kt-i i lii he m ain 

ri\ (r ,trlitlili i ilhl( tfibl tair \ sliltili (0l.23 : '2 , 0., 13). (,livenl 

that six alllplis i i I lit, taki,li witllhi vili' tiilo' block, tii' 
h illilli liltiill diitati's tliat fiiiir saiili s linilth e taken 

iii rri i i'ltsimiiiaiii i Ntit ani d [ i smipt h i'f iiih t rib)itilry 

stltilill. Thi ill if it is opltititilii il terlllsiicatii sin ii ling i'tl 
ii r'ltii', le., riitiiili, ;111 jo \ithill tilloilln! cost llli' tw i 
r;'iN'pctivl' strata. 

l\[ill S. V\l I l l'ri I \11\1( \1C I (CA ), Il \1l\ V( 
t'i\\,I f \(1\1i( l I(:\\l (US) i tI _III_ \ I 

.l/I M1,") (,.\ - ix \\ (-" ) 
----­ (d' 

: .. mnu s r.. ........ . .. .. . . 0 .ii . 17 0.25
 

tix i , ,, , h. tili . IIl, ,o, i , i i lil , 
h, , hlI. si ri-'' 1' , '1 It .,i . n I, i.tlili II 

hoosing River Sections and Tributaries 
for Sampling Purposos 

Ttill fiar, ill' sIlliplinig d"'i!(ii callk iir taking six s;liiit's 
ipititii 'ii, ,h im liick, t'i of w iicli will hei' tribulari ' slilei 

fIn r il iici ill l , il i risl r sl ijilth's T 1i1. Witli lll'Ich 
tim eil b~lock, tw f ) ributii i sl ;tld fol ]i ri\lr sei ilillis,onsiii be 

clo w npl. Stlitti lti \ illidity dicta',tes tlat tribtal riv, and ili\'er 

seitiills slilii lllbe ' li slnii It Illd(lill. It is ,igi(miilti ilh' I re 
ilipllit iit riiiiti rii's, aid likiis lilt, loir' i oii ttrltantriver 
se'(tiloN Il, i ' griai' ir iihili lit bfl'iiigfhlsuiult cl liic' iur 
clii si'ii tham i ea iaf ls r ill rlliii v'. Itis lul hiL ici'l that tlh'st' 
po ba ilituif' sihlu l ill' pripolrtillal to ti' illte'isit, y of fisiiig 
' llit'd ill tii is Ti'H ,i',ii's il- unri'wll (if fishing iiti t sit'ill ,i 1 
is, is h f t(lit i'xjii'.i'd riiiiiii'r il iili' (iu lilllh'r of 
fishing 4'ihiliiilli( unit illssi' in ssliir' liit' r-liti '' iii iit'r 
itlld kindis (if fishin glir piu i anl ' ii ffin si\lihii ill' ,',; tIll, lli t' 
FI' ;is :i lifit (i f iIfort ii llhe l iic'iii.gli i itii is '. rlli e 

riili wio ulill ' I 'i'rti ll;t lI' (if Ili t% t.I isiing iflttisit 
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Riverside homes of fishermen are lfft high and dry during the low 
water season. During the high waterI season, these homes willxt~i , ;.cattcl a iitcti tl a(d tittlt ( i t;t l t. tilt- frequently be inundated to depths of "2 motor or more. 

(act t'N (l I.. lzt ,h*l (ld , it's ' II v[rc IIIt Ili dlh,. l 1t. t~ i atl I"If c d~h iht it s \%I,+, ildk tlitl mtribltlhi, r \il',-ti
2 tribt i l il t ill t l l 1 ' l7 tIa ,, I7- iti c i l i tla ,k e n1- .vi ( I l l i li ,+ olid eli. c l ul t ri l mt a l \ 

a tich Ila hui t(t l I(d IIc a l 5l-al l, its I Ial 2IIh ( r.l ttl SnIr ) if.,i [h,.blla l t ti tla . ( I Ii f l i to it ll i l9\ I \ i 2-hau) i ll l ( ) I il Il i [ 1 h1 L,, I\ I l itial i IIhi -il t rihlt,, (0 1 i \hllIl th tlfil itii - H i ti l N((,, laatl.l. .Ii li c I alc I M.I.I l l illS-','I ish , hc' 
' , 

the, . ill d ,i5 fill 

ft1 l li t ( 11il il i t- l k c'l l I h 'i 
 l \)tt l h i l l i ,l rl i l l a I' l li l h ll I l I c tl ( io. I )"'I\ %h v uOff l l 'tli% ..0 10 11 i " l l<\% hi' lll il,(I tl'< ,l. l l i\ v~ii I andt 100 1 %kilil~i hi.l Illltli (I:, On l ihi ( i l li lh OWl, l'h, t{i

l lSillra lilil l li litl I < Ih i i '1 1 Ljht ' ll t i +i'tic ) h ( p+,piic1i f i ( t il + I l li l i li ll failll !hvil hel I..ths .lllv \\I) al
Ml l i l i\,, i -,\ % (I.l, I) w colil, l~ ,l .iIIr \ lh i L., (llh t li altl i,,ll,1.1 (,ith Ii llI s uclnli li l l .l ill l T i ilni, rm 

IeVllhti.. d l ih ild alll. ilt . , ill.'Il lii pt'l ill'ilii li\ l hliliiici \ Ill Illt ( to) W -i'I-i111 il lics \\;lhili '111ih0 li1 IL 'I'l 

r ! t\ l ,l i \r %i.. Iii)p . Pl'l%€. \11 I \ IHl\ I I )1I I p', i\ +,Sl tol II l~l \ 1..11 90........................\.Iiv. II
W\ 1, \\) I \liltII I I'llt \IhI~ itI il\S F'lml! ( :111ips ", \l I ItI.\5HI\I'llm)(
'+'il I,\I, 1"1\ if 1\ Ilhi; I %lt 11 \ \t ll I 1\.. Ill II ll )f_\lllllI 1 ( ;l i I, I\''\l~ J) 
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r.'nidoil salliln iprocedhire. 
(xlimilllidim-11, Iprobahilityv Sami­

I)!ilig) %vas 'nillltc'( to givet fit'- Sampilingi scl-diilt' ()Il the 
'jl 'er River )SO, ',u ill ).\Itfi Itl whic'h is slt tl )lt' ( 0"" 

PROPOSED METHOD OF CONDUCTING INITIAL 
SURVEYS OF OTHER MAJOR RIVERS IN 

LLANOS REGION 

apl]il'cl to) infilialllurvt~'s (if riv .rshtfls ()Ilh tl(.[th l l I'p ltr 
.M vtlit b.h\ f li use' lseaso-, na;l limllI ()(,k,, mild tL),L"llaphiu';, ;,rila,"r 

Pli)r titst'd l it', Ill, hel uawdt'(lIi nls sitflitii.i Irlllh liliti's c l I 
si\ iiilt tutu(I d i j. tlv flii. It s (d1 prlms'

(1 p tri tf lti;iiu l iii ui iis,
 
,)I. dhtrhi ase ll . it\(,[ rH , l siliu i 


itilld. 1 1 i u h t'rl it Iiu ',hi()rjf 
I',d (Ii h l int i'.itiul ',si,

Siifilir ,)luit; t' \tk i l a:d l l I h Ill ,a)s 

If-:.,mild il '., Nllli lhi i]l ,'ill Il I:I - hva,(dt NlIld(it.Il latil 

ili l' III ifll (I u-f-I il) it l 
fIlufi'(1 t th lI' uiuluilih i 'l. 

a\i s t ,il salli p Uill S( ')\iiil at ilill Ii\t .l striuliulI 

ssil l fijltt i if lil' tn ii i 0utllsjll ;ila 

ril fit 

nii fl t bet a (--k il i l t'f'l i l lfl i i i lI \if flit' d st ll l ili ut ili 

\ ilhinllt he hi tlfilt s ,i ii ll ial l ss tii. ' in (litihial(Istill ii 

;i l p If. li ill l atII ( ~- t uill) 'iIhvllfilil is h Iii.llit..h'st',vl )\lllllll l fi ir!i lt 110w'ilI l llti )(fit(' u[' tl)h l i l ,i hi iirsl<i ,((1f 

cllm il ll lllctlt. tl ll ti l Illl Ilh(hIli -it 
takeni fitpf ,ui siil . msiS r esii : 

I rali sf i la ,f t Ii' i,I ipt. l9ilirt i ifit imillim st h'l lttili sil, 
(l u i Iii i t nllil ;filli it tl ' ft ' li I la i S til if/ i sll illc t9 


Ifus- tt111( if l ml i);Lt
1 i ll it iii ries',ltl( i ihii i's , 
Iltill l ti lftili itl ititi-flll l 11( l~,ifrjlillfih s ifilti l (2)list'll 

Follow -up Surveys 

T he95fcifif lnt): I) iltt Sailiflill-, fl' il III lllih(sillii
llf il il m i\ r Ntrili-liiltl n -lhihtt fil ;i Iril i \ straii l, (2 ) ils(-

)ill l i stir it 'f ril r il ill ca w (lt'it
fit (detelrmlll lc slillll)liil4 ])ki liit-N', itild( .I) Ilist, 1()Ili w il" idl 
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FIG. 3. The Colombian Orinoco River System sh.-)wing proposed 
cycle of catch assessment surveys over the 1 i0-year period, 1979­
89 .
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Substantial catch of large catfishes arriving at the Puerto Lopez 
municipal landing. Tho large fish being weighed is aivalenton. 
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Improvement of the road from Puerto Lopez to Vlllavicencio will 
increase accessibility of fish harvested from the Upper Meta River
to population centers In Villavicenclo and Bogota. As a result,
fishing pressure will likely increase dramatically in the near future. 

qpromising 

* intercept (a) divided by 2 times the slope (b) where a and b Ire 
determined fromt the linear regression equation. Additionally, 
athe maximum sustainable can as MSY2 /.	 yield be calculated 
a'./4b . .. 

The general difficulty with using the above approach is that 
the development or expansion of the fishery may be so rapid that 
equilibrium periods, or periods when effort is relatively constant 
for a minimum of 3 years, may not be forthcoming. Ilowever, it 
appears that the commercial fisher%, on the Upper Meta River 
has remained stable over the past few years so that the estimates 
of E and U from the 1978 CAS can be used as the first set of 
equilibrium values. These values (rounded off), from table 7, 
are: 

E = 	126,300 ± 12,400 FEU-days 

U = 8.10 ± 1.60 kg/FEU/day 

It is likely that a second set of equilibrium values of E and U 
will be forthcoming in the near future with the pa'ing of the 
road from Villavicencio to Puerto Lopez. Improvement of 
transportation systems stimulate increased supply and, demand 
and eventually lead to increased exploitation of the fishery 
resource. \\then the road from Villavicencio to Puerto Lopez is 
paved, the ease with which fish call be transported to 
Villavicencio and Bogota will be greatly increased. The demand 
for fish is high in these areas and because fish prices increase as 
distance from the resoure increases, fishermen will be 
encouraged to increase fish supply, i.e., to increase exploitation. 
"Th[,ultimate predicted result is that fishing effort will take a 

"quantum leap on the Upper Meta River when the road is paved; 
the situation will then be ideal for obtaining another set o(
equilibrium values of E and U (assuming that the fishery agnai" 
stabilizes). It thus appears that the current situation, in termms of 
future development plans in the Llanos Orientales, Is ideal for 
use of the surplus yield model as a management tpol. 

It should be stressed that, given the present state of 
knowledge concerning the dynamics of the fish community in 
the Meta River, the surphs yield approach is the only method 
available for esti"ating an optinal level of fishing effort and its 

associated MSY. The method may be overly sinqplistic, but ithas
been ap~plied to multi-species stocks in African lakes with 

results (8). 
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