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A. Catch assessment survey.s 

Based on an initial frame survey of the fishery in 1977, 1252 metric tons 

of fish were captured by 211,979 canoe days of fishing effort. Eighty percent 

of the catch and 4.' of the fishing effort occurred dt:-ing the low: water season. 

Average ntmber of canoes fishing daily was slightly greater in the low, water 

season '--han during high water, o27 and 54S resp'ctivel1. Catcl) per unit of 

effort (CFE) was 10.5S 'g and 2.13 kg per canoe-day in low and high water 

seasons, respectively. Annual CPE was 5.91 kgl/canoe-day. 

Based an knowledge gained during the 1077 frame survey, an improved survey 

was designed which reduced the number of sampling zones; and probabilities 

of sampling each zone was assigned proportional to the importance of the :one 

to the total fishery.
 

The 197S catch assessment survey (CAS) produced the following information: 

total catch = 071.4 metric tous, RSE" 25.1'
 

fishir.g effor = 126,334 canoe-d:v.s, RSE = 9.S7 

catch per unit effort = 8.10 kg, RSE = 19.6% 

The high and low water catches were nearly equal, 538 mt for high water -.nd 

534 mtfor lc,. te:. However, since the io-., water season is much shorter than 

the high water (151 days a;,d 211 days, respectively) catch per day was much 

greater during low water than high ater (3.3 and 2.5 , respectively. 

*The relative standard error indicates the relative precision of the estimate. 

T%enty percent or less are considered acceptable. 
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helcomme (1975) proposed that catch from African rivers is a funct ion of 

drainage basin area such that Catch = 0.1.320 (area in kms j . To ifsee 

thIs formula night be eful for South A-merican, river fi. 'I CS i,e Co7:pared our 

catch estimate : e's ;r diction. For thec in cin'el fisherv -hich,I'hliel cor. 

is the mi t e I. C f11ou1d Mt and the1C ua io re ic t s 0,20 mt,eSt use nelcomnC ,W -51 

The 17-5. differcncc, in estimates is acceptab l e . Thus 11.e t!i'per .2 Pi-e, 

appears to be explcited at a similar intensity to many other tropical rivers. 

Catch per unit effort (CPE) in the areas of commerc ial e)PCiTat ion is large 

enough to provde fisherr'en with a good inc o e . In he ue:u, : idd1c and 1oier 

100 km sections of the Up .er* River a'nui tr:- t r : fi shii, unit 

(poten:ial i vcome mi7u, costs for equ iImen:t, inves .e. *aI I Tor ;veraves 

6,000, l4,6(w, and ,00 ;;oss, respecti.e. Ths u- divided by 1 .S 

are tie profits per i sh rman. iijwever , since nearily al fish ing units (S9%) 

are compose-1 of member from sinigle households, filsing unt income is nearly 

equal to family income. 

Prof.its are highest in tile upper 100 k-. section due to its nearness to the 

markets of Viilavicencio and Bogota result i n n cLmpetition for fish between 

m,,nv buyers. Higher prices appear to rimtilate fishermen to use more fishing 

gear .:isher7n in thl, upper sention cou ctch enfu;:h ish to cover ail I 

expenses includ.,; lact:r costs If the ('tii ,er. 2.1, cai e-d.iv . Tius tile 

presen: CPF of .1 k.g is 3.5 times greater than necessary to sustain a 

Even n ,'e r,:ddle 100 I-m. section, CPE is 1. times greater than need be 

to maintain a subsistenre fishery. The fishery appears to be underexploited 

econo.7ica 1I1v in the sen:e that mnre effort by more fisher-.n cotIld be expended 

ii 



and all would still make a profit. if the fishery is presently underexploited
 

biologicall' which we believe it is, increase in effort will
an produce a 

sustainable increase in total catch. 

Ie estimate 121- and 177S fishermen fish in the high and low water seasons 

respectively. The large difference in numbery Vetween seasons is probably
 

because many fishermen farm during the high water season. Also some fishing
 

canoes are taken from the 
water for repair during, high water or are relocated
 

up canos where they are not visable to the surveyor.
 

Density of fishing units is greatest along the .e .aRiver (1.S%,'. during 

low water) and least along the .anacacias-Yucao tributaries (0.24J'km during low 

water). Coloni :at ion along the leta River may be limited by number of home
 

sites. Presently nos: homes are flooded at least tempor'arily each year. fouses 

on stilts may he necessary. Along the IHanacacias River, olonization may be
 

limited by availabili: of land. 
 Presently most potential home sites are
 

enclosed in large cattle ranches and riverside cc lonization in discouraged. A 

poorly developed marketing system in the lower tributaries prov idQd little 

incentive to increase fishing effort beyond that 
required for home consumption.
 

B. The Commer:ial Fishev 

Six of the 2T spwcie. of commercial food-fish make up SO. of the annual 

catch. These are Aarillo, Rayado, baboso and Valenton, all Pimelodid catfish 

and Cac"kama and hcrni.-,both Characid , of the genas Colonso-a. 

Tf. catch is very seasonal, Ravdo and Baboso are dominrnt species during 

the receding and low water months of Novemuber through ,January and the C los soma 

r. d.mna:e the catch during the risinc water months of April and 0y:. These 

five mnths are by far he most importan: in the fishery Figu:re 1 . The large 
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catfish, Valenton and .'uarillo are important all year bu.t the peaks of their
 

catches are during the rising water period.
 

Nineteen ..vcies are ind:vidua 1Iv of s.. Il ir:oortance in the commercial catch. 

Some spec ies do not gr w :rge enough to be coucht n most gears, some are 

relatively scarce, so:e are ,C:Ieralilv ,lot sold bi1 are Catcn by the fishermen 

and others are considered "-d esirab1e and. f i sher.em rv" not to catch theM. 

Length freu-encv distributions (LFD) for coemrerically explcited food fish 

have been constr:cted. Their value lies in interpreting population changes 

which take pla :e throzh time. 

Me':,hds -ire prorsed for int erpret inF changes in LFP' s and their implication 

for manaze..ent. Searate interpre.ation.s are considered for species with on!y 
one age class reresenteJ in the catch and for species represented by several 

age classes. 

Detailed interoretation o 1.F[)'s ar: given for the six most i:.prrtant 

species in the commercial catch. These include :'FP's fcr data accur'ulated over 

an entire year, separated for high and lo,. water seasons, and sepairated by sex. 

Were enough data is available, 1I's are presentedi for mature fish. These 

distributions represent catch characteristics in 1977-78 and should be use3 for 

com arison to fut.ure catch characteristics. 

Spec ies ¢L:,c:erils: cs are F:resented Inc udi. m.-aximum, minimum, and 

average site in the catch,, season of a'undance. site range by sex, stomach 

contents, length a: maturitv, length-weight and length-length conversion 
an,: estions are thel' .:il ent.ectria ions 1u. K,iven or r USc in .-.

1'e pro;:.os,., t hat cnl v standard I engt h need be recorded for catch stat ist ics 

for n:s: ccr':-r al :;lc :es sinc e ' he t t, (!"tv.da:a to conversion!ave ,stablish 

equat ons "-or standard
I" I nJthIc. to evi scerated ei h: , SI.to total ength (TI1) 

http:pro;:.os


and SL to fork length (Fl.). Thus weights can be calculated from 

known lengths for analysis of the catch. This will save much time and reduce
 

costs of field equipment.
 

C. Fishing G;uar. 

Gears most commonly used in the Meta River system are setlines, gill nets
 

and cast aets. Setiines are of single or multiple hooks. 
 Single hook setlines 

vary in strength and hook size depending on the target species. Gears of lesser 

importance inclu- harroons, hind gaffs, beach 5eines and b,w and arrow. 

Poisoning and dvnami!i ;g are rarely used in the study area. 

Drift gill netting, a very effective fishing method, is becoming popular 

among fish buve s who travel the rivers nightly in motorized canoes. These 

nets are generally fished during fish migrations. 

Cast nets of small mesh are used to catch bait for setlines. Large mesh 
cast nets are used during the low water season (V cf all gears) and are very 

effective for a wide variety of species accounting for _Z2of the low water 

catch.
 

The ost commonly used but least effective gear is the Cachamero setline. 

Fifty-three percent of gears fished are Cachameros and they account for about 

9 , of the total catch. 

The A:arillero setline accounts for IS-201 of the gears in use and for 

about 3A of the ztal c'tch. This gear is very selective for Amarillo catfish. 

Icglines are a.... of all gears in use an! accoun :or abo:t l- of 

total catcn. Longlines and Amarileros are about 0.7 times as ef:ciert (kg of 

fish caught per urit of effort) as the stationary gil net. 

Eight to nine percent of all gears are gill nets and these account for 20'. 

of the zotal catch. The gill net is less selective in relation to feeding habits 

vi 



than hook gears and its effect is divided among many species. Thus, the 

gill net is not "ruining the fishery" as is commonly believed and is an
 

effective way to exploit a wdv range of species.
 

Tables are presented showinc the pcrc ent catch of each species by each
 

gear. The fisheries manager may: consider modi!ication of the gear composition
 

or a change in must or hook size to effect a chan.e in the catch composition.
 

Young of maior :ommercial species, i.e., catfishes and the Colossomn 

species, were not represented in the experimental multimesh monofilament 

gill net catches. he believe the juveniles do not normallv inhabit the Upper 

Meta River.
 

Catch per unit effort was better in traditional multifilament -ill nets
 

than monofilament gill nets for 15 cm (b inch) stretc2e mesh. holtifilament
 

gill nets were more effective in rivers than in the clear waters of lagoons
 

and canos.
 

Thirty-six species were represented in multimesh :onofilament g:ll nets 

catches. Elecen of these were commercial food fish and ten were ornamental fish. 

Thus, 15 species were not exploited by the fishery. o.f these, nine species, 

Pavon (Peacoc bass), Descarnador, Capitan, Cucharo, Dorada, Platanote, 

Dormilon, ra'arin, iran. are abund:ant and grow to 0.3 bg or larger and would 

he accepta le :n a s tence fish.ry. Small mush :1 nuts, especiall' if 

fished in lagoons woul d increase the harvest of fish %nd have very little 

negatl,,e effect on the species presently exploited.' 

os! species capt ured in a 3 or 4 inch mush gill net do not grow large enough 

to be caught in traditional gears. Also, most of the fish,S2.9% and 64% by 

*A f sherv ,. . ,:n: small mesh g l nts dur:inc high Water W ,ouldbe beneficial 
in he m:ny sm!l lag'orc whic h deoxygenate or otherwi se become toxic to fish 
as they decrease in volume during the low water season. 
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weight, caught in the 3 and 4 inch mesh gill nets respectivelv are piscivorous. 

A significant capture of these fish could have a positive effect on fry
 

survival of food fish an! :l .. life i'istorv stages of ornament al fish.
 

Almost al1 gill nets in use on the tpe:r 
.eta River are of 20 cm (S iaich) 

stretched mesh, a size which selects :or mazatre fish of most species. 

Experimentally, 15 cm and 20 cr m,'sh gill nuets had nearly the same catch 

per unit effort (CPE) by weight. The 15 cm mesh caught more, but smaller fish, 

than the 20 cm mesh nets. Twentv-five cm mesh Fill nets caiught much less than 

the smaller meshes. Holes in the netting injdicated that fish were too strong 

to be retained. 

Experimental lonlines captured several commercial species, ma.nly catfish. 

Traditional - y-pe fish hooks were about three times more effective than circle 

hooks according- to, our data. 

A woodun box tra:p made of slats was found effective for catching loricariids 

and several cther small species. Thc catch could be used for subsistence food
 

or more likely as bait for setlines. Such a trap would be useful to Meta River
 

fishermen.
 

Nylon mesh hoop trap net experiments were inconclusive. Catches were poor 

before addinc; :nys to Itrect fish into the trap. Many Meta River fish have 

teeth and they easily rip the netting a:nd escape from the trap. h:re mesh would 

be necessary for the trap to be effective.
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1.0 INTRODUCTION
 

1.1 Background 

The 	Upper Meta River fishery (Figure 2) was studied in several aspects,
 

all 	d':e(zed !,t providing inforation for rational management of the food and 

ornamental fish stocks This fishery is the most intensivelv exploited and 

most I ikely :o he ex-a:-,j within Colorbia's Ori,.,co s'stc:... !ethods developed 

during the present "pilot" study arc sugested for use in all the nation's 

Orinocian Fisheries. Oiec:tiven of the integrated studies agree well with 

priorities in fisheries investi gations defined by INDFRE:A (Hera:o et al, 1977) 

in their five-year development plan. 

Project objective. include: 

1. Develop an efficient catch assessment survey (CAS) progran-to estimate 

harvest, fish:n, effort and cventual lv Maximur sustainable yield and 

optim - fish:ng effort. 

2. 	Develop a set of base-line data from the cot-.ercial catch: 

a. 	 length frcquen-y d:stribut ions 

b. 	 relative abur,!.ance within he species composition 

c. 	 .minimu.mu 5aing si:es and length frequency distributions of 

spauning stocks 

3. 	 Evaluate fishing gears as to their catch composition and relative 

efficiencies. 

4. 	 i Q.v so:io-economic status of fishermen and estimate the economic 

Nale rf the fisheries resources. 

1
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5. 	Define the ornamental fishe-y an, evaluate it in terms of species
 

composition in the catch, areas of exploitation, socio-economic
 

condition of the fishermen and trend, in annual catch. 

6. 	Recommend spec ies from the Orinoco system for aquacul ture studies. 

Describe water quality in the study areca. 

The present report will cover the first three topics as a unit designed to 

evaluate, for management purposes, the food fish stocks. The CAS (topic 1) 

provides estimates of the amount of fishing, the average catch per unit of 

fi:hing effort and the total catch from the fishery. Number and density of 

fishere are ,Is,-, estimated. These data show the contribution cf the fishery 

to 	 the populace in terms of fish harvested and employment provided. 

Infor-.ataon from the C..\S, gathered during at least t o years, at spaced 

intervals of three or more \-ears, will be used to sati.fy a surplus yield 

model as described 1-y .scker sect. 13.4 (1975) and discussed by al vestuto 

et al (1)79). The model is designed to provide estimates of the maximum 

sustainable harvest and the optimum nurMber of ::snermen (in terms of fishing 

effort) that should exploit the fish stocks. 

Baiseline catch data (topic 2) were collected in 1977-78. Future descriptions 

of the catch in teros of "engh freGue:ncv distrilbut ions and relative species 

comxsl ion can P'c coiar:J to t"'e data Crangesbas-.] nc ... in size distribut ion 

and 	 relative abndance can be anatve2 to see if s:. nifcant shifts in pcpu­

lation structure have occurre, on a spczes by soecies basis. ,ut'enticated 

chang,.s, ,hen -, be considered in relation ',c nmum span,-ning Sl-efoun ran 

and trends in ota '.,cizht of capture on an annual basis. From this. decisions 

1or Mo: m;fl the .apt.:re can be made. 

*Topics a and 3 are presented as separate reports, i.e., Upper Meta River
 
Fisheries investi.ations, Parts 2 and 3.
 



Knowledge of fishing gear effectiveness (topic 3) allows fisheries managers 

to recormnend gears which select for underutilized species and against those too 

heavily harvested. Also, before detrimental changes occur, proJ ections cf 

species composition chares can be made assuming c'ariges in 'the relative 

abundance of fishing gear types. These estimates can Aid fisheries managers 

in suggesting gear compositions which would best utilize the multispecies stock. 

1.2 Description of the Study Area
 

The Upper Meta River as defined here includes the main river, (316 kin) and
 

navigable tributaries (700 km) from the headwaters downstream to the town of
 

Orocure. This area was chosen from the 5000 km of rivers in Colombia's 

Orinoco system since it is the most developed and the most likely area for 

rapid advances in development. This unique status is mainly due to the area's
 

proximity to the only large population center, Villavicencio (population
 

200,000) and to the road 
system from the mountain cities. Detailed descriptions 

of the area are given in Guerrero (1964); Fi'denstein (19,7); Sodeic and 

Consultan Itda (197.1, and Anonymous (1975). The stu y area is in Colombia's 

Eastern Plains, the western 100 k ,of area are piedmont and the eastern 200 kms 

are low land (about 290-300 m MSL) Savanna. ;nnual rainfal1 generally comes 

during :te eight months of April throu.h .,-vc.:er fol!.,e. 'v fou;r montlihs of 

little or no rainfall . Annual rainfall rang es from 2mm-.w'0 .m with the 

amount increasing from east to west. The Plains are consistently warm. Mean
 

monthiy temperitures range from 25 to 20C.
 

The extreme difference in seasonal rainfall results in a pronounced flood 

and drought cvcle with the high water season here defined as the 21.l-day period 

from In April to 9 November and the following 131-day dry season from 10 November 

.1 
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to 9 April. Sampling programs were based on this hydrological year beginning
 

on 10 April. There is of course considerable year to year variation in the 

end points of these seasons Isee Appendix I for more de~t3l,.). A some point 

during the wet seasnn the Meta Oiver will reach a level 4-5) eters above -he 

low water minimum. At this time consid-rable riparian habitat is flooded and 

both permanent and temporary lagoons are brought in connection with the river.
 

It is generally assu.ned that here as well as other tropical flood plain 

sYstems (Kapetski et a, 1975, Kellev, 196S1 that spawning of most species
 

occurs near the timu of rising water (April throug, !av) and that the 0-age 

fish utilize the flood plain and lagoons as nursery areas (Figure 31. At the
 

height of the M.eta River flood season, fish are difficult o catch due to their
 

low density and the problems of fishing io flooded ga) cry forest habitat. As
 

water reccues, juvenile fish must move to :he river channel or to 
the few 

permanent lagoon Wasins. Prey for large fish is abundant and they feed 

actively. Paring the low water season a large mortalita on young. fish occurs. 

As the river begins to rise agairn adult fish migrate:otwheir spawning areas 

and the cycle is repeated. This cycle should be remembered when considering 

seasonal cat:h per unit effort, species composition, location of fishing effort, 

types of gear in use, etc. 

2.0 METHODS
 

2.1 Catch Asse.ssent 5urv'evs 

Ovta far est .-at ing fishing effort (f) and catch per unit effort (CPE) 

are collected dur.nn field surveys. The product of f and CPF is the daily 

catch (C) of the surveyed section. 

Fishing effort from a survey section is calculated by: 
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1. 	Counting all car.es.
 

2. 	 Calculating the fraction of canoes that are for fishing. 

3. 	 )eterminirn.: the average frequency oF fishing trips per canoe. For 

details of calculatin" fi irng effort see Appendix 2. Both 2. and 3. 

are obtained by interviewi;;g r iverside N ellers. Effort in this repart 

is expressc-d as ancee-days where a canoe is a fi'ching unit including 

the fishing crew¢ and the gear they fish. Catch per unit effort (CFP) 

is the aveag. weight of catch ;wr canoe-day of the sampled fishermen. 

raily catches used for calculating CPh ,'ere th;'se from the most 

recent fsihing trip of inter\ie,,es. 

-In the 197 franc survey, daily C and f estimates in a given surveyed section 

were expanded to seascunal estimates by multiplying the estinates by the number 

of days in the season. Estima:tes for each zone in a give; season "'ere aided 

together for the tota seasona C an! f over thc stud. area. 

The 1978 CAS estimates reqw:ire more caiculat:ens ,ut ir:rluce estimates with 

known levels of precision in terms of relative standard errors. Kach samp 1inp 

stratum in time and space (two t ime-strata, for hig h and io, water and three 

geographi.al strata) was sampled in proportion to sampling need as determined 

from data oz'aid in the 1977 frame rurvey. !.Nalvestuto et a! (19-9) contains 

a detailed descrilion of expa:in: U;p:r Meta River CAS survey data to annual 

estimates ti a.;seciated: .riances. 

Wcuracv of canoe counts made from the survey boat was checked by counting 

canoes in the same sections from a low flying (toO-15O meters) aircraft (Appendix 

3). 
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2.2 	 Sampling the Commercial Catch
 

I','e weighel and meaisured fish brought to riverside collection points
 

(pcneral lv a: i:crt o Lope: but son,' data are from !-,an Niyt. l, Puerto (;aitan, 

Cebu'aro, ia Foz is and Puer: c9.adth1lipe) . Khet here ,e"are few fi sh we 

weighed and measted each -iriv:d l. When ranv hr - in.d, we sufsampled, 

but 	 always made a complete count by species. [ata were used to demonstrate 

the 	distribut ion by si:e (length frequency distribution) in the catch of each 

species and the re:Al iv abundance of each species in the caotch by weight and 

by 	 number. Also len,:th-,,c< .h: and lenc: h-lenth conycrsions 6,ere made. 

M 6yijs in this report ar evsce'ated k i:ht, abyt 90J of total 

weight. This paareter is used since fi:shu-men evi scerate fish before selling 

it and whole fish are ra'ev available for stud.y. hen ,h,ole fish were 

encountered, u, collelted data on sex, s:tage of maturity and stomach contents. 

Data wre cc i'ec:d during each CAS field trip, about once a ..nth from 

April 1977 until March 1979. 

.3 	 Kva Iua Fis hi r Gea ron; c,- G 

ruring interviews, we determined quantity and kind of gears in use. Also 

we inaired as to the kind of fish caught and their weight for each gear 

erW've. .r- these data we deter-ined the average catch by weight of each 

gear and the relative s-eces composition from each gear. 

he fished various gears, :ta ioa and exctic to exaMine catch compositions 

in a .earch ;rr efficien: gears and ones which select for unexploited species. 

E..perimental Tears inclue traditional m.iu tifiia.ent nylon gill nets of three 

:ifferen" ms. :, :1 :-F-sh-sn:e:: .n ofila.ent gill nets, an long lines 

wi th NOh tro:ioni and circle hooks. SOme jaw are al:so availg ble on 

experimental catches with single hook setlines and traps. 

S 



3.0 Results and Discussion 

3.1 Catch and fishing effort (Topic 1) 

3.1.1 The 1977 V,-at>- SurVev: Resu.: and Application to the 1978 
Catcl Assessment Surve.'. 

During the hydroiogical year 1(, April 1977 to 9 April 1978 we sampled
 

fishermen to obtain estimates of catch (c) and fishing effort (f) in the Upper
 

Meta River syster; allocating one survey trip to the high water, and one to the
 

low water sua.;on ,ithlin each 
of 10 zones (figure *) that encompassed the study
 

area. ,e 
 e.'ti t.. an annual harvest at 1232 m,.tri tp> v'qtr._ in- 211v979 

.canoe days of eff' Eig:.t. percent cf the catch an. '57 f th fisi:n effort
 

occurred during the low water 
 season. '.ai v fishing effr: :iurinf: lw ",ter 

was slightly greater than during high water, (627 verses 51S fishing canoes,
 

respectively) but respective CE
the was much di fferent (1O.58 and 2.13 kg/canoe 

day). Annual CFE wa-, 5.91 k ,>~oe day. (Table ) 

The frame surve' provide. . insig hts into the distribution of fishing effort 

of the Upper Meta fishr'.' Thre main river and upper tributaries were the most 

heavily fished, experienced the pr,.atest .'ariety of fis hing pears and thewere 

main areas of co.-.rcial exploitation. Ouantitv uf gears fished per canoe was 

greater here th in is -'er tributary zon. -. Seasonally, dail' f a:2 CPE increased 

during low water, but this chance was :;sot consistent throughout the zones as 

low water fishin effort decreasin,: in tributar:es. 

,c, understandin: of the inrten, . variat ion, both geographical and seasonal, 

was one objective of the frame survey. Based on tiis knowledge an improved 

survey was desi nned with a reduced number of sample zones (combining those with 

.om.oceieus probabilti.es for sarpling each none incharacteristics) and with 

proportion to the importance of the zone to the fishery.,. fourtotal We defined 
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•r ai eb 1. (tiIt,1 .1"d fi:lVlrig effort frilJ the Upper HeLi RIv l-r syStem during the 
19// hy'lro I )gical year 

lfigh WaLer 	 lUw Water 

Callous Callous 
CPE F!. I ng Sea:;onlI CPE Fishing Seasona I 
In kg/ ).tI1Iy Catch (kg) in kg/ Daily CatchI*(t.g.

z/ol5 	 call ou - d,I canoe-day 

1. Mta River-Opper 100 kin 2.80 102 61118 	 13.17 160 318187 

2. MeiLi Riv,.r-Ctntrall 100 kin 3.15 70 	 47187 5.80 90 	 78822 

3. Meta Rivr-L,,wer 100 kl 	 2.53 75 40607 	 22.75 81 278255 

4. UI'IA Kiv,-r 	 1.59 146 49678 7.67 141 163 ,,2 
(and oLliu r tpper trlbutarles) 

5. Vti('t) Ri v,:r 	 1.00 13 2782 4.84 17 	 12424 

0. Riverc.cia'; 	 1.00 31 6634Ivctz 4.65 46 3229 9 

7. Cu in.ma River 1.45 80 24824 7.00 66 69762 

8. Cra,.,o Str River 	 2.65 31 17580 	 12.80 26 50253 

9-10 l.. gootns; 	 No data 0 0 No data 0 	 () 

548 250410 kg 	 627 10"13(34 I., 
(250.4 tonS) (0	10(3. 3 

I on:-; 
*SeaSonal catCI i:; from: 214 days durIng Itigh waLer 	 TOTAL ANJAI. CATCH: 1253.7 metric r~ons 

151 daiy.; during low water Total nnl li. effort = 211949 Fishing canoc day:­
Aint:n al '.' alc catch ~tc un it effort = 5.91 kg'/

fis:hiiln tin it day. 



homogeneous zones, henceforth 
called strata, from the original ten zones of the
 

1977 frame survey. These are: (1) the main Meta River; 
(2) the upprr tributaries;
 

(3) the lower southern tributrien ; and (4) the lower northern t ributaries. See 

Appendix 4 for strata descriptions.
 

3.1.2 Allocation of Sampling Effort 
for the 1973 Catch Assessment Survey 

We considered several statistics tabulated from the frame survey information
 

as 
possible important criteria in determininc the allocation o f sampling effort 

to individual strata. Four of the e crite.-ia .e re ; 1ected and each was 4iven 

equal importance in the allcat ion of 
s.amplin4 cffort. .uantitative, then 

qualitative criteria were used in the Jet rmin.tian. Perha s no two people 

would interpret the data equally', :r us= i cs me system for .llocating sampling 

effort, but the sampling program for 1978 had a logical bas is and has provided 

more reliable e:;timates of catch and fishing effort than was pss l le from the 

frame survey.
 

3.1.3 The 1973 Catch Assessment Survey (CAS)
 

The 1978 CAS was statified by time into high water (Block A) and low
 

water (Flock ) seisons as defi:eJ in the 1)77 frame 
survey and especially into
 

the four strata define! idove 
in St-tion 3.1.1 (figure 5). Sa.-..lin4 units within
 

each stratum were assigned equal sampling probabilities. (See :ialvestuto et al,
 

1979)
 

We sampled in strata 
1, 2 and 3 and catch and effort statistics are pre­

sented for these three 
strata in table 2 (a-c). Since the Cusiana-Crivo Sur
 

tributarie .ere 
net nmed durinc the 1978 C.\S, the e.;tinawte; of Vand C
 

presented in 
Table 2 must be expanded to account for the missing tributaries.
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Table 2a. Catch and fishing effort from the highwater season of 10 April to 
9 Nobember 1978.
 

Daily i% strata LalS 

1 2 3 dai 1'- seasonal 

fishing effort 
(canoe-days) 
 198.8 52.6 14.0 265.4 56,796
 

(SE = 4,924) 
(RSE = 8.7) 

Catch per unit effort 
(kg/canoe-day) 8.4(.71)* 7.91 7.91 

7.31(.24)
 

3.75(.05)
 

Catch (kg) 1722 480 54 2261 483,982 

(SE = 108,579) 
(RSE = 22.4) 

*numbers in parentheses are probabilities associaLed with quantity of fishing 
effort in each stratum. 

SE = sta""ar-.J error 
RSE = Relative standard error (percent) 

Table 2b. Catch an," fishing effort from the low water season of 10 Noverber 1978 
to 9 April 1979. 

Dail,: in strata Totals 

1 2 3 daily seasonal 

fishing effort
 
(canoe-days) 
 311.0 65.7 3.0 384.7 58085
 

= 10238) 
(RSE = 17.6) 

Catch per unit effort 8.14 10.39 2.12 8.38 3S 
(kg/canoe-dav) (.71)* (.24) (.05) (SE = 3.'0) 

(RSF = 40.6) 

Catch (k;) 2531 813 17 336i 571 , - 1 
(SE = 2'- 5,29 ) 

(RsE-' = 44.4) 

*numbers in pairentheses are probabili,'ies associateO with quantit' of fiSh ing 
effort in each s-rattum. 

standar2, err(r 
RSE = Relative standard error {percent) 

http:3.75(.05
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Table 2c. Catch and effort for the hydrological year 10 April 1978 to
 

9 April 1979. 

High Water Low Water Total Year 

Annual fishinz effort 

265.4 (.59)* 

in fishing unit days 

+ 384.7 (.41)* 

Total for 365 days 

SE = 11292 

RSE = 9.8%. 

3 3 

114720 

Annual catch oar unit 

7.91 (.59) 

effort in kg/fishing unit day 

+ 8.38 (.41) 

SE = 1.59 
RSE = 19.6% 

8.1 

.A- ua! : ach 

2261.6 

in kg 

(.59) + 3360.7 

Total for 365 days 

SE = 248576 
RSE = 25.1% 

(.41) 2712.2 

989960 

*numbers in parenthesis 

per stratum to days in 

are 

the 

probabilities associated 

year. 

with the number of days 



The 1977 frame survey indicated that for high ,ater these two tributaries 

contributed 12". of total effort and 10'. of total catch, and for low water, 

6%" of tta1 e::rt and 5' of total catch. E:.' a:'din; the 197F time block 

estimates of catch and effort upward bv these perctentages give the total effort 

and total catch for the tw--o season.; (table 3). 

The standard errors as.sociated with the il73 estimeates are expanded upward 

by tne same percentages so that the RSE's previously given remain the same. The 

annual estimace of CPE as previously calculated will be accepted as a representative 

value for the entire system. 

3.1.4 Compatability of the Upper Meta River CAS estimate 

Welcor:-e (1975) found that when the annual catch (C) in tons from various 

African rivers for whic.i data are available, is plotted against basin area (A) 

in square kilometers, an ex-puinenti-a re-ationship is Obtained. 

1
J.8533 

C = 0.1132t A r = 0.90) 

Xssuming tropical river s.tems in Africa and South America have many simi­

larities, -e evaluated this e2;uation for use on the Upper Meta River. Our 

annual catch for 1973 was 1071 tons of '"..ich 751 tons came from the "Llin River 

5ra::-. ,e1-c'-- a,:ied t",at "pr juct i.n" or harves4t esti7-.ates the African-ro 

rivers 'were f-rn th.se areas "suf ficiently intense to attract the attention of 

fisheries admini'trators and bpionists", probab 1y meanin. tuie main river channels. 

be '.et a ... r w te rhed u.t r famr'n Orocie (th Uprer Meta River) is 

20,000 kmn- (Ge7rrr, 1964). T-us: 

5 3 3  C = ').1326 (20 01)) ). = 620 tons 

This is w-ithin 20.'. of our main river estimate of 751 tons; thus, our catch 

estimate is reasonably compatable with the model. 

15 



Table 3. Estimates of total effort (E), 
total catch (C) and catch per unit
 
of effort CPE by time blocks and for the entire year. Relative
 
standard errors (RSE) are also given.
 

High 1ater Lo-w w'ater Annual 

C (kg) 537,758 533,608 1,071,366 

(RSE) (22.4%) (44.4%) (25.1%) 

E (FEU-days)" 64,541 61,793 
 126,334
 

(PSE) 
 (8.7%) (17.6%) (9.8%)
 

CPE (kg/FEU/day)= 7.91 8.38 
 8.10
 

(RSE) (16.2%) (40.6%) 
 (19.6%)
 



Welcomr.e states that tile majority of river length is concentrated in the
 

lower order streams 
 where sampling is seldom possible and that these streams
 

inevitably iuprort 
 fishinc aiet "iubsiencuat , lov ,l.e of i: tensitv. 

Therefore, Welcx:.e prcpo.,;ed "that the esti,at7s of proluct ion basied on major 

African Ri.:e r fi merie:s are lo-w and undervalu,_ th it)otm . , river :ish as
 

a component of thet fcd of th2 people". Cat-c-, fren order
low7er streams (generally 

those less than I00 km in length) is considered to be near 40. nf tile total for
 

the system for African rivers.
 

lf the Urrer eta River main channel provided 607 of total catch 
 and its 

.tributar e s J , then the oredicted total catch "ould be 1252 tins. This over
 

estimates 
 our main river and navigabIe tributar: ectimate 1 7.,v but since
 

..;e did not zon.ider t.e catch from the ,
rema- nin- streams the
 

predicted catch approxim-ates the CAS estimates.
 

Th-e s i~:,lar itv* in esti-ates does not 
 in itself validate our results however 

it does indicate thnat they are reasonable relative to fromcatches several other 

tropical rivers.
 

3.1.5 Present state of the fishery 

Catch per unit effort is proportional to mean stock size at the time of 

fishling (Ricker, 193). As fishin e.f*r:. increases stock size decreases. Thus, 

as er.: rt increases, catch :e r uni-t ef'tt -il decrease.
 

Pr.'ent ?', , the catch per unit 
 e-.fort in t,e areas of ccmmercial exploitation 

(Strata I and 2) is larce enouvh to provide fisher-oen with a ;g.ood income, 

c- te ... River, where the averaekm teM. fishinc- un t 

(1.3 fishermen, usu.ally members of a sinzle family) has a net annual profit 

potcntial* z;:f )7,000 pesos.** ,.is amount decreases in areas farther down river 

• ei11 bec.i.se al :'ish4 are not sold; about 25% are consumed by the fishermen 
3=1 Iics or tra.1ed locallv. 

• 41 Coalcmbian pesos = US $1.00 in 197S. 

http:bec.i.se


where annual profits for fishing 	units between the Upia and Thnacacias tributaries
 

is 14,600 pesos and between the Manacacis tributary and the town of Orocue is
 

35, 900 pesos (detai ls are in part 2, the soc io-econo.ic reporLt)
 

Profitability• is greatest in the upper l00 k.s ztaini, b.cuase prices for
 

fish is higheso there. Increased price also stimulates fi'-hermen to set out
 

more gear per fishing, unit.
 

Gross income per fishing canoe (GI) in the upper 100 km section was 

91,273 pesos; GI - S.1 kg/canoe-day (the annual estimated catch per effort)
 

reveals that I k4. of afilherman's CPE accounts for 11,268 pesos of income. 

An:nual fishing unit invstment in this section is 2.1,251 pesos. This value 

divided by the income provided bv one kilocram of CE emonstrates that an annual 

CPE of 2.13 k would allow a fisherman to e.actl recover his costs for materials, 

minimum wage (12.5 pesos per hour) and investments. !ius the 0rese:-t CPE of 8.1 kg 

is 3.8 times .reater th.in necuss.arv to :stain a s0:4:u:stcnce fisery. SiC. CPE 

is proprticna to stock size, ec~no-iZiiv the fnherv: ..irs t t qr.2ntiv
 

underfished. if fishinq effort were increased by recruitment jf fishermen to 

the risher-, decreased average income but ccntinued profit would result. 

Increased fishing effort 
could also be achieved if exist ing fishermen set out more
 

gear or could :se -ore efficient nears.
 

rfit in the Meta Ri.er section "ezveen the tributarie, Upia and Yanacacias 

was lowest. Gross incc-e per fishing canoe was 3, 390 pesos ,nd costs wre 21813 

pesos. UCnsidering 8.1 
ky for CFE in 1978, a CFP of 1.85 kz would ,avebalanced a 

fishermen's ,:.enses i::-ludinj -i.im wage Thus, even in, this ar-, 8. 1 is 

1. 	 7 t i:es greater than necessary to sustain tie 7r,-ent "L ner. 

.oae recommncde v a 10-2& increase in fishing effort: 

After the fish.ry has stabilized 	 at a new level of effort, all the data necessary 

for a surplus yield model will be available. Results from the model will provide 
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an 	estimate of state of the fishery in 
relation to its biological potential.
 

3.1.6 The Surplus Yield 'odel (SY.M)
 

In section 3.2 management considerations are given for individual species,
 

based on trends obse-ved in cormaercial catch statistics. 
 However, the question
 

of what is the potential yield from the 
 Upper !eta River is best dealt with on 

a comz-unitv basis (Tur-ner 1977). 

Although yield models, both the surplus yield -ind dynamic pool type .were 

designed for the analysis of sinzle species populations, the former is also 

applicable to analy'es of multis- ecies (Gulland, 1977) fish Co-unities, with 

the cemunitv cns-idere.d a s c,1estoc- "hiile the d'aic :coi model requires 

data on rates of grcwtih and crtalitv for each species in the fishr., the 

surplus y.ield model depends on!y on the corm-unit. response to increased mortality, 

i.e. its att_.-..yt to increase bi,-,.ss v increasin.c cr',t , survival and 

reprduct ion. 

iTe model assumes that unfished -p'puLation.; are net productive and that as 

stock 	 s ize is reduced fishin;-, the ie-aining stock attempts to fll the void 

-.c.-re . roduction. in tiils "ay, a fishery, b% thinningi~: 
 out a fish 

o 	' t -.. , ... . .... it is.... .. ma1nt aine . ,-enera 1v a
 

cpulati i4 r2s uct !n
most .i.,v it *las been r,.ucU to aoout one-half of its 

unfisu:ed com~ss~ :t fellows, that under conditions cf increasinc : uPE 

e 	 . rl- eca.ed stock size, hut total catch increases in 

................ ... :e. sur.-1us Pr".uct :n, u:,til the p.,ruiat s near one-halfon 


the unfished binmass. A further reduction in biomass ",:ill result in both CPE 

and total catch decreasinz. At this point the fishcry, by definition, is 

biolojically over-fished. 
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To complete an SYM on 
the Upper Meta River system, t'o sets of data on
 

annual effort and CPE are needed. Fle first set is 
from the 1973 catch assesment
 

survey i.e., 
 126334 ca:oe-days and 9. 10 klicanoe-da, , the second ct could be
 

generated in 1984. two
The sets of data must come from diflerent stages of
 

development, i.e. , different amounts of fishing effort. Also, they should come 

from years when effort has been stable for long enough such that ex::isting stock 

abundance is in equilibrium w'ith the ne'w effort ex.'punded. Three ve*.rs of stable 

fishi',g effort is prcbably a minimum time interval before annual CPE and fishin 

effort should he estimated aLain on the Upper .ta sy.;tem because of the many 

large species iucegtin,, slo'.'-turn-over rate.
 

Ricker (1975) sect 13.4 describes a s;imple SY h'iere 
CPE = a-bf and a and 

b are unknown'.s. (CPE and f are a; previously defined). When CPE and f are 

kno'-n for two different levels of a fishery, a and b can be solved by the method 

of simultaneous equativos byor linear r- :reiiWi. Pf C:E on f. F. -imumsustained 

yield is equivalent to a-ib a,, the cptimu.m fish ing effort for this catch equals
 

a/2b. Fox (197Q ) propos.ed a mre sephisticated "ex:ycnentia1 surplus .ed mdel," 

which incorporates several yearA of CPE and 
f data in an attempt to eliminate the
 

effect of com,ensatorv lay. 
 The model that is ultimateSl'. utilized w'ill depend 

Cn the manner in v .ichthe fishery evep2.. e f)und no indicai :. that any 

significant c:nnqe in the fisherv had taken place in the three o r 77oe :.nirs prior 

to 1978 and 'e feel tcat our estimates of CPUE and E represent the fishery in 

equilibrium condit icn. 
0 

.\ .:ood rule of chu,.hb for economic development is "if vou want to develop 

an area, build a road to it'". Although there has been roada from 'illavicencio 

to the po rt of Puerto Fore. for anv ',ars 70 Km of t is 7-ast I'.'a bed of 1are 

unprocessed river rock alte rnating '4th sections of dr a gravel. Torrential 

rainfall and poor runoff, due to roadside rice fields, also contribute to the 

difficulty of maintaining a dependable and economically sound fish transport 
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system from the Meta River to Villavicencio and Bogota. In 1973, Columbia
 

initiated a project to pave this 70 km section. Completion of pavement is
 

scheduled for 
1980. To assume that fi,0:4.c:frt All i:ncrea;u aftur completion 

of the road as a response to more rapid, ,ic iomical and dependablc transp:,rtation
 

to markets. in approximately 19S measurc. 
 f f and CPE should represent
 

equilibrium conditions, reflcatin' develolmentf the fishery.
 

it will be possible to esti:rate max.imum sustainable yieid for the Upper 

.kAta River fishery and the optimum effort needed for the harvest when the second 

data set for the SY. is available. The information will assist 
managers in
 

making long r.nge develoo. -nt decisions. 

3.1.7 Distributions of 
Fishing Units Seasonally and Geographicall'v' 

We estimated 1217 and 1778 fishermen were in the study area during the 

high and low.ater sea:,ns res.ectiveiy. e believe 
there is no seasonal
 

migration of 
fisher-cn and that the large difference in the number of fishermen 

between seasons is :artiallv due to seasonal chany:es in occuration i.e., more
 

faring duNi; the high water season and more fi shing durir.;; the lo'; water season. 

Also it is :.,re diff"icult to count fishinO canoes durinq the high water season 

when the :'l i:,. ext nds into tali ;ra or forrcst. Thus, the best estimate 

of fishermen. '':er fall or part time in the Ur'er Aeta system is calculated 

during the lo" water season. 

Eizht.-nine percent of the fishing units 
were owned and operated by members 

e0 cne family:. Pa :s the number of families involved in fishin is L97 (f5049 

(table 1). 

Drensity of fishing units is greatest alone the :Aeta River and least along
 

the 'ia.nacacias-Yucao tributaries. [he number of fishermen along the :ieta River 

.av be limited by the availability of home sites. Even at the 'resent density, 

=any homes are inundated annually to depths up to one meter. Some fishermen 
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have built their homes on stilts to prevent tlood damage, but the inconvenience 

of flooding may inhibit colonization on lower ground. 

ie Crave St r- Cu:;ina t r .ut, -ies ire ,-- Ionized. Hotvever, due to
 

theIr distance from fish .ar'ets;, frequent low vater periods -when the river
 

is unnavigabie, and 
 to the inhabitants preference to .ork is srvll-scale 

cattle ranchers, people e:pend little effort in fishing. The reduction in
 

the number 
 .ater ma'.' 

that fisherm-n leave t.e. ributaries before the -ater ,,ets too shal,Iow 

e 

of canoes 	 here frr the high to 1oe,' Water season indicate 

.
for navi zat ie: . an ; nd t-e -1 0ter sea n aj'he :0" "'et I I'.r 

People ivin.- along the -petributaries ,nJ fine.en. -r-r:;r are 

Th is area, like that of tIe :eta River, is an area of co-.r. ii 

Fishermen densitv, however, is about half that of main river (tablethe 	 4). 

Th..te 4. 	 Fishing units and their density. in the four geographical strata 
of the Upper M:eta ,iver system. 

Fishing Units Fishing units/km
 

'yWater l)7V-7
 

Upper .eta River 595 1.89
 
..- . - 153 0.89
 

.. n, ac:'u-:uaco t ributaries 63 	 0.24
Cra'cs-C-u. ana tributaries 177 	 0. 70 

988
 

.- a R .'er 	 301e 0.05
 
132 0.55
 

' 'T) t::tutarjes 	 33 0.12Cra'.'o 3.-Cusiana tributaries 210 	 0.83 

676
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3.2 	 The Co -mrcial Fishery (Topic 2)
 

The Ce-.rziaI :sth is described in 
 terns of (1) rel.ative abundance in
 

the 	species composition and (2) length frequency distribution (LFD) by species.
 

Biological information for each major species in presented after the LFD 

for 	 that species to enhance the readers appreciation of the cot :erciallv 

harvested species. 

3.2.1 Species Composition and Relative Abundance in the Commercial Catch 

The Meta River food fish fishery can be visualized by considering the 

number of spe'ies involved and their relatie.., abuniance by "w'eight and numbers 

(Figures 6-7). Since the fisherv changes cons.iderabl*.* with season, it is most 

revealing to examine catches from the hiih and low 'ater fisheries separately. 

Weight rather t':an nu-ber is the ma: i.r rt a; ,r,r.ter in i focd fish 

fishery, since monetarv and food va ue fromt the fi.nerv are functions of weight. 

Six of the 25 species in the comnercial catch account for 75-F0. of the annual 

harvest by ei¢ht. These are the Amarillc*, Rayado, Baboso and Valenton, all 

Pi-elodid catfishes and the 
Cachama and Cherna, CLaracids of the genus Colossona 

(Figure F). 

1he Ra'.ado and Baboso catfish are aundaint mainlv durin; the iow water season 

when 	their coMbined catch is about 40% 
of commercial harvest. The Clossama
 

species dominate 
the 	high 'ater catch, their combined weight also beinz near
 
0
 

0 of that seaCsons total. 

*Cc-n and scientific names are sho'n in table 12.
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ValenLon and Amari in contribute about 10/ and 20'., respectively, to the 

c(ommercial catch throui,,hout the year, with their importance being slightly 

greater durivi: his:h witer season. 

lhe lc.-aiin . snecies in the commercial catch each contributes three
 

percent or less t th cmm:errci.al catch on an 
 annual basis. Reasons for their 

slight import'alce vnyrv. Some s:"ecies are small , thus even thelui'n many are 

caught, their oeght iscontribution small. Also, most pears in the fishery 

select for !l.rce fish. Small s.pecies include Curimata, Palometa, Sapuara, 

Sardinata, Chanc leto, B.-cachico and Capitan. The Dorado, Tigrito, Cajaro and 

Paleton are relativelv scarce in tie catch. There is no past history of their 

larFse catches, thus thley prcbably do not suffer from. overfiszhing. The environ­

ment is prohabI': not amenable to larg;e population grow-'th Of these species. 

Other species are relativelv co-.on in the catch but are usuall. consumed 

b-y ishermen rather than sold. These include the Blanco Pobre, iapurito, Yaque, 

Barbiaicho and Apuy. 

Still ot..ers are considered undesirable species. Fishermen would rather not 

eat the- and 'fish -u"ters either will not accept t erOempay only a fraction 

(about 23) of *-hat is paid 1cr preferred snecies. 

,.en numbers are ccmpared rather th.an"'ei "t, large species are less 

impor:ant than small species. The Babe an' Rayado, which approach average size 

in tne :-.ited species catch, have nu. ri al reIlative abundances that approximaite 

their .- 1Z C-e " "-eizht. 

3.2.2 Individual Species Caractertstic; in ti Corr-erciol Catch
 

The 'p:,er ?iv,-. I e':.oriente 
 a::n''aet- -. 't t:r\-.v i.-. al~v 

least until 1933 and the conmerc ial catch will be sam-.!.d annually. The CS 
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will produce estimates of total catch and amount of fishing effort for the
 

fishery as a whole. Coc,-,ercial catch sampling will provide descriptions of
 

each species' relative importance and population structurc. The following
 

discussion describes ho', to 
 use these descriptors to manace the fishery on a 

species by species Dasis. 

Length Frequency Distributions (LFD) and their Interpretation. 

T'he LFD is a graphical representation of relative abundance of size classes
 

of a given species in the co,nerical catch. iowever, the LPD does not accurately
 

represent the sine cistribution in the actual 
 po-ul ation u to size and species
 

selectivities 
 f the fiVi: cears. the value of the LED is in-: Nevertheless, 

evaluacing changes which occur in time an-; : lon, as the relative composition 

of fishing gears (gillnets, castnets, longlines, etc.) rem ain unchanged, the 

effects of fish.ing wilR often 'De manifested in the LFD. 

Chances in a vbundn-nce of size classes can be attributed to the effects of 

fishinz or to chanc: in environmental ccn'iit ions. su2.i:-. that the latter 

remains relative1y constant (or if we determine -'ic:honances were influenced 

by fluctuation of envirn-ental *.ariables.) then other population changes can be 

attributed to chan,.s in fishing effort. 

The effect of fihin on the abundance and produ:ctivitv of a po-pulation was 

discussed in sect :cn 3.T.6. increasinc fisi.nc ,effort decreases survival in the 

*. ..... s: c, an.: inreases vrouct lon at I c.ast until the populat ion is 

reduce," to ,'out c i a- f of unf sULit: 1 1i '-ic:ass further reduct ion results in 

over- fishin.:. 7ose ponuiation ct~ances are m:uifested in LEDs, eg. comparison 

of a species' * 1,.:: and from ," levels o fish in Uf(t 1- rs; the 

higher rate f e:.:olc itation the LED contains fewer larce (oAd) fish and more 
sall (?'ounz) fish than does the LFD recorded fishinzzhen offert vas less. 
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As long as annual catch continues to increase dur ing 1he period of increasing
 

effort, th harvestable surplus in the pop-ulation has incrased. Once annua1 

catch begins to decrease, the populaticn i; overfished. Crr.nricai catci 

monitorinc will keep fisheries.; maIi'r'; 
abreast of s'ch n ,urr:-t;c 5. 

There is a time Ia associated with the adjuctmnt ayt structure to ao! 


new rate of fishing. M e lag will appro:.:imate Ahe time interval between 

explitation of the parent stock and 
recruitment of their 'oun, to the fishery.
 

Thus population changes 
 may occur without being inrnediately rScognized (Gulland,
 

ibid). Thus, we should consider the UP in relation to 
length at first :roduction, 

We assume that not a:! individuals need to spawn to maintaiin a he.irthv po'puia!ion,
 

but as a precatutioarv meas re we would 1.iku to see at least half 
of the
 

ccnmercial catch be 
of fish which have had the opport:nity to spawn at least 

once. Besides ensuring adequate reproduction, most fish in the catch would he 

'' composed of in idvd.*ual s 
which have passed the phase of life when maximum growth 

efficiency ,ccurs. A -ini=um size limit sch thAt the minintm lenqth at repro­

cut ion is equal to or less than the mean length in :.mericai catch would 

serve this purpose. if no restrictive size limit is cc-posed, and if the mean 

length in the co.-_.erical catch continucs to be less than minimum size for saan ., 

the h:pethes:s overfishing will be v"rified (Vrdenied) by examining future 

ann.al catchvF t- Av( if catch for the sp,_ecies in sues.stin *,as de -ceas;ed, or 

increased when the stock co-es to ,q';uil ibrium with the levu o~f lKti effort. 

A decrease in effort, which would occur a; a rcsult of restrict i'e rezulations, 

would cause im.ean iate decrease 
in annual catch followod by a prnprt ional
 

increas, of 
larer fish in the LFP. if the species ha:! been MdL± fished, a 

decrease in re-rcu t=en: would occur, causing reduced CFF in the youngest harvest­

able sire creup a ter a lag o at least one genecration interval). H: the specit':; 

had been ver-har'ested, reduced effort would result in teomporarily reduced catch
 

followed bv increased citch per effort and 
increased prominence
 



of the younger fish in the commercial catch LFD.
 

Environmental modification and pollution may result in 
a decreased carrying 

capacity and annual catch. Recruitment would probably be affected most which
 

would result indecreased representation of small 
 fish ill -he LFI). This would be 

followed (after a lag of one generation lime) bv a return to the e-ijgina! IFD 

shape but with an associated reduction in total catch.
 

The forgoing discussion describes LFDs 
 where multiple age-cla.-ses are
 

exloited. Some species, 
due to their uni-model LFDs, 
appear to be exploited 

in only a single age-c lass. Either the gears are very selective for a narrow 

size ranze (unlikely in the multi gear ':',-er M!eta River :ish,,ery) or smaller and 

larger individuals are not pre:;ent in the area wh-ere te fislir" occurs. Thus
 

a change fis Ii
in ,. effort vil not result in 
a shi ft itn the LFD as oIccurs in
 

a multiple a.e-class 
fishery. However, ccm:ensatcrv -echanis- are still in
 

effect and catch will 
in-rease in resoCnz;e to increes.j :
fs:int eff:'rt until the 

mazim-,m sustalnatlleyieid stock size is ach-ie.¢ed, afer : c an increase in
 

effort will affect 
 a decreased total catch.
 

Thus, interpretation of population change.; wiiich occur for 
species exploited 

in only a single age class is mainly dependent on recognizing valid changes in
 

total catch whi:h ar r,?!ated 
 Lc chan-es in fishinc effort. in addition, the 

sire7l-it- :2 Clas : -e entir ture Sh, so no shi ft I-l
 

occur towarc irc.-ture fiih 
 in the cacch a--- i tati,,n increases.
 

i:,shLd be 
re. o.b ered that the Upper " :1-* e is acta ". tributary
 

headwater of a vet7 larie 
river s"scem; it's net n"rea.,n,,,ie to think tIat a
 

speci's ;uci 
 as tIe as co,:l spend mos t a (rr 

Crinc.o ?iver and CI c. .aean .,'pc'er:rr 


follc'ed by spa'tinz, 


the cf f.c. '•-p e'
 

after which they leave the area and possibly die before 
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tihe following year's spawning season. Godoy (1967) in a study involving tagged 

fish in the River Parana, found that man,. Characids and Pimelodids mi grate 

upstream to breed and dc' 'nstream to feed, coverinF distance. of !2OU-!' 4 0 km.
 

in one ':ear. Ba.lev (19 73) found 
 similar phenomena in the Pilcomav, Rive'r of
 

the upper Parana, where the main feeding grounds for manv !ar 
 e fish appeared
 

to be in the sw.,amps of the lower 
 Charo and these fisih migrated to the Andean
 

reaches of the ri.er to spawn.
 

As well as LFID's, other biological information can be used to assess the 

status of the fish stcz:s: 

(1) Identficat nn of mature fish 

Fish were considered mature if visual observation of the gonads indicated 

that spawning "-uld ocr within 3 to 4 mnonths, i.e., maturity stages 4, 5, 

and 7 of Kesteve. (?icker 196F, page 162). These observations provi, ed estimates 

of minimum spazcn sizes, by so:; thus, fish were classified as im:--at'ure or 

mature and differenes i. size ranges o: mature fish by se:.: w'ere documented. 

(2) Spa'win g season
 

"v-hen -ost 
 mature sized fish are found in spawning; condic ion, a -,pak in 

spa,-,nin2 is assumed to be at that ti-,r2 or soon after--ards. Spawning often 

follo-s a period of miiration and'or intensif.,d feedinc actiIty. These are 

ti..)es of incr.-.ased vulnerabilitv to fishi n. 

(3) St-cma :h ntents
 

In a Miyxed-S: w,,e f i sherv, as that of 
 the Upper Meta River, the relative 

importance of a species in the catch depends largely on its competitiveness 

in t',e fish co-=r-_-ut. . n'-r:o'ed o f the feed W"hich a species p refers aloWs 

fisheries Zna1,:,.rs to classify species as prev or predator, carnivore or 

nerrivcre, etc. Th'is as.its decision--.akint about the relative amount of 
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exploitation which should be directed towards 
a species and about protection of
 

food sources of com-.rcial species.
 

(4) Length and weiviit relationships
 

For most species a linear relation exists between logarithms of weight
 

and length (table 5). Thus, once a large number of individuals have been weighed
 

and measured, a weight-lcngth relationship can be calculated. This allows a
 

reliable estimate of weight to be computed for a given fish wilon its length is 

known. Both weizhinz and measuring fish is the field are time consuming. 

Weighing requires more time than measuring and is done uith expensive, delicate 

instruments, easily dama ed and cumbersome to transport in the field. Thus 

utilization of the weight-length conversion can save time and money in field 

operations. 

Tne most consistent length to record is standard length (SL) since it 

does not depend on undamaged caudal fin rays, nor on uniform compressing of 

lobes and selection of longer lobes, as pointed out by Balon (1974). Also, 

in South Anerica, caudal ra.'s are often damaged ,1 rana. 

Nevertheless, me; iurm2nts of total length (T*) and fork length (FL) 

as well as standard lengIth are common in fisherie4s literature. Thius, we 

m2asured t-e tree t.:-e. cf lenzth on a large of- ish and present equations 

of the linear relationships of SI. to TI. and SL to FL (tables 6-7). These 

conversion equations will facilitate investigators in their use of literature 

involv:.iz the Orinocian corzercial fish species. 
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Table 5. 	 Equations predicting eviscerated weight (E%1,T) in ki, from standard 
length (SL) in cr7 for various com,,ercialIV eXploited spec ies (1 = 
number of fish used to determine thc equation). 

SPECIES 	 1" ) UAT 1).'n : r. 

. i ri11o L,- EVZ = 3.5SS Loi SL- 4.7 0.96 113
 
A-LL:, = . 4., i(,I 8"L .64 0. 72 56
' 

BaK'so >o E2A- = 3.U3 I - 5 .)0 0.S2 1C3
 
Blu'co Pobre L ',2C = . 015 T, - 4.S 0.91 229
 
Bocachico Le, \i, T 2 .275 Log S- 3.546 0.81 67 
Barbiancho .og ElV,,T = 3. 005 Log SL - 4.862 0.90 78
Burra L=g EV .T 1I L-g SI - 4.561 0.84 122 
Chachama Log ,T - 521 Loz S. - 3.6S1 0.78 	 227
Cajaro l~g .< T 2.993 Log 51.- 4.50. 	 0.99 21 
CurimataI:.o Leg E\' 3.393 ST. 5.159- 0.77 26 
Chanclet 0 Log EWT = Q.a h.- i.e1 5. 246-	 0.84 28 
Cerna 	 . . -. i .. - 2.11: 0.69 57 

-urito Log ',.T = 2. 2 Le SL -. .49 	 0.33 52 
Dorado Log E -=., 3. I,; S, -5. 607 0. 77 27 
Fa',ara Lo T = 2 L, S - 3 .958 0. 70 39 
Fa I 'o .2.ta 3. 2 , 7c L - 4.733 0.61 42 
Paleton LSg E,=: Lc'r SL - 5.3=6 0.91 39 
r.,'a(o ,Log :.,-T : .,.Lo SL , 711- 0.95 403 
Sa.rdinata. Log:..T 1 .Los: LI - 2.983 0.86 9Sierra cagoena I E,< -,,< -,5 0.38 3.... .. -, - ... O. 88 3-4 
Sierra copora 1 : =2. 1 L - 3 2372 0.65 30 
S 	 ,-ErL, 2.! S. - 3.057 0.69 17 
'aIen on (<1"0o , .'-I S:.- 1 .693 0.65 12 

(>7c'7 	 . -4 0.91 13 
Ya=u Lic, 3.7 S 1,, SL- 5.316 0.95 17 
Yaque Log E.,'T = 3.085 Log SL - 4.935 	 0.85 60 

of linear* r ic -he 	 oeffizent corelation between SL and E-,T. 
T.e !: rength of the relations".i1 is best indicated r L!the, 
:'r e or t ion o f th e ", i ance o? g , '7 e , a in.-t . V. : . .i :] " re re s s i on 

on SL. (Rem... -on and Scnork, 1970) r- ran e from 0 to /iW. 
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Table 6. Equations predicting total length (TL) in cm from standard length (SL)
in cm for various cor--ercial!, exploited species (n number of fish 
used to determine the equation). 

SPECIES EQUATION 

Aiarillo TL = 1.104 SL + 5.680 .97 136 
Apuy TL = 1.116 SL + 4.725 .93 69 
Baboso TL = 1.175 SL + 3.516 .91 215 
Blanco Pobre TL = 1.10)( S - 7.569 .96 160 

Bc'hcoC11 0L Tc = 1 3 SI, 3.2-5 .92 118 
hararaCnch 4 ' . (1 957 .95 87 

Cu..':inata T= 1.137 SL + 2.259 .92 152 
Cacha7 TI. = 1. 00 5.-.- . 098 .84 370 
Cajaro TL ].(I- Si. 3. ' 7 .99 27 
Curitm.ta TL = 1.113 SL - 1.803 .85 26 

.nancleto TL = 1.17 SI 5.521 .94 40 

Cherna TiL = ILQ SL -.4.907 .81 126 

COr a'er.re T!. = 1., Si. - 6.101 .94 75 

D.rado 7L = 1. 77 . 5 .92 37 
Fa.ara TL = C.9n Si. 12.612 .94 24 
PaIcm7ta TL = 1 3,. SL 5.012 .82 50 
Paleton TL i 7 F.1- 7,.65 98 52 

LT = I 137 SL- 1.6(8 .99 486 

Sardinata = .132 FLh . 3.444 99 1i 
:*:m .cna T:. = 5:. - 5.0-3 .92 63 

Sierra CO-.ra Ti 1i O Si S.5;_ 90 78 
Sa Pra -= 1. SI. 2S2 .99 40 
VaIento: , TL = 0.9-'. SL 27.915 .94 28 
Yar.3 Ti = 1.19 Si - 0.573 .93 18 
Yaque TL = 1.17. SL 0.782 .95 66 
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Table 7. 	 Equations prudlcting fork lencth (FL) in cm from standard length (SL) 

in cm for various cormercial,: exploited species (n number of fish 

used to dettermine the equation). 

SPECIES 	 E.... 
 r
 

tt arilo FL = 1.076 SL - 2. 305 .99 
 132
 

Apuy FL = 1.043 SL - 1.521 .95 
 69
 

Babcso FL = 1.0'.2 SL 2 ' 
 .95 218
 

Bianco Pobre FL = 1.040 Si. L Q86
- .99 160
 

Bocachico L I.'12 SL + 2.I401 
 .99 114
 

Eirbianchno F-,L= 0.91,7 SL-- 5.398 
 .96 88 

Curvi-:11ta There i. ".0 fork. 

Iam; FL = I.015 sL + 6.612 .89 363 
Cajaro FL = 1.075 SL + 3.083 .99 18 

Curimata FL = 1.120 S. + 0.534 .86 26 

Chanc eto FL = I .1-5 SL + 0.648 .94 33 

Cherna FL = 1.C10 SL -- c9 .93 124
 

ipurito FL = " SL . 2.375 
 .97 75 

Dorado FL = 1.C0 S 592-9 ) 37 

Fa','ara FL = 1.50 SL -. 55S .95 46 

.a1 .-eta FL = I -7"SL- 1 r 3 .24 50
 

ateton FL = 1 3 S, .0S0 
 .99 52 

FL =1 3 SL 0.52 .99 	 480
 

Sardinata 
 FL 1 ,7 SL * 0. 773 .99 11 

Sier:3 ':.ca .- 35 SL . 92 	 63

S a-ra C o~cora F" K OS, SL ,3. 
 .93
 

........ .. . .. 93 78 

Sa- uara = 1.052 51. a.0.831 .99 39
 
V,'aI.ntcn FL = 1.0" qSL 0.701 94 	 28
 

FL 1.10 SL 0.529 
 95 21 

Yaue FL = 1.:5- SL + .004 .9 67 
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The following section provides specific infomation concerning the six 

most important species in the comnnercial fishery. LFDs, bioloi-v, comments 

related to the fishery, and nanat~ement recommendations are given. 
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The ~'eI low Catfish - El Ba~rc Amarillo 



__ 

Common name: Bagre Aiarillo
 

English name: Yello-" catfish
 

Scientific name: 
 (fam. Pimelodidae)
 

Amarillo were captured from 40 cm 
(1.2 kg) to 150 cm (71 
kg) and averaged
 

98 cm (24.7 kg) standard length.
 

Conversion equations for length and weight relationships are:
 

I. Log E%\7T = 3.088 Log SL - 4.87 (r .96, n = 113) 

2. FL = 1.1C76 SL + 2.305 (r= .99, n = 132) 

-3. TL = 1.104 SL 5.680 (r = .97, n = 136)
 

where EVWT = eviscerated weight in kgs: 
and SL, FL and TL = standard,
 

fork and total lengths in cm respectively.
 

Length frequency distribution analyses (LFD)
 

Annual LFD has two prominent modes at 65 cm (A) and 120 cm (B). The
 

majoritv (627) are> 
....m. A t-test wi!:h unequal variance!, show.'s the high water
 

(117 cm) and 
 lcw wer ZS?cm) means tc be differtnt (P < .01). Smaller fish
 

are nit evident 
 in the i:i water catch LFD. in contrast, a majority (58%) 

of the low -ater catc is ('f Smaller sicze fi.h. 

Although we have little data on length frequency differences by sex, figure 9 

d and e i rica: e h'a aoritv c the s,i er fi Th ar,: m ls , and femal e's probably 

grw lar;.er "hnn- ,"7,,. . ,n - : l.t :ie tef :i-, ee-t;:',i Cr f I'7e~aSh 

We encountered onl. thrce ripe fish, tuo females (118 and 122 cms) with eggs and 

one malt fl in iIt (128 c). It is possi1'le t.,t- h,,, A.-ari~io dc!e: net mature
 

until it is atta-ns ien z:;' greater tnan ")5 S, ::ce
cms fi<:iou,! be examined
 

to clarify this. The two ripe 
females were captured in J'nuar" and ".-irch. 
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Spawning season may be during these low water months, or 
come during the onset
 

of risinz water in April.
 

We believe tihat tile 
Amarillo is riscivorous. 
 The only full Amarillo
 

stomach we encountered contained fish. 
 Fisher-men ,enerallv use fis!< 
as %m.arillo 

bait alt houph larg"e earrt,'orm; are also used. A-ari 4 are cencrillv captured 

around sunken trues in deep pools, or in deep water near steep mud banks. They
 

are more likely t: be captured 
 in area" o .1ii:htcurrent. It is believed that
 

Aarilos often feud cn 
 SuIterrani.in r il to t rier as the
 

riverbanks cave 
 in. a co.r.on occurrence durir risninc and falling ,'aLer seasons. 

A...ari1los are cau~ght 'ith many ears. Small inc!l'.iduals are caught on
 

hooks and in :ets set mainly for 
Rado and Cachama. Large Azarillos are the 

tarcet 
species for fishe-...en usinv, larre hooks tied on ,tron- set lines. ny
 

.- aril.. a .. are harrooned w'ile. s'i-.i:, in S oll'-
fboodplain -'aters. )uring 

low"water. they 
are also -auzht with cstnets an' had calls, the a 

requires that fi r, around sunken trees and jab a large nook into the 
-- dive 

fish. The hook is attached to a rope by hich tie Aarillo is retrieved. The 

tAarillo is the target species for hand gaffing.
 

Com..,en t s
 

The Amarillo stocks in 
the Upper .eta 
River are important culturally as
 

-ell as econoically. 
This species is a prominent feature in any description of 

tLil !eta River fishery. Tne success of fishery -ana'ement in this river -ill, 

inTart, 
ce -r.b ured bv the succczs of the A-arillo fisher', an- tnie stock itself,
 

a.s t';e ains are divt, and th., fishery e::rad. 

v. ae no direc:t evidcence -, oer fishin-: ,n this species but several 

feature e a d us to b ulie.' that -.:.ariiio m.iFght b. one ',f the first to be 

1'0
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adversely affected by increased fishing effort.
 

1. Ararillo grow very large and large fish usually have small yield
 

potentials due to 
slow gro'th to maturity and small numerical abundance.
 

2. Fishing for this species began in 
earnest only recentlv i.e., within
 

the last ten years accordinz to .arce T. Rmurr,, 
 fish buyer i n Puerto Lopez.
 

Thus the large catches duriny 1977-78 miv be 
 from a build up of old fish and 

may actually be cxcessive in relation to 
the stocks ability to compensate by
 

increased recruitment and growth.
 

3. The Amarillo is capturec: in mo:t of tic year types used on the Meta
 

system and two gears have been 
developed specifically, for Amarillo, i.e. the
 

large book so! line and divi.n with harn gaffs. 
 The latter method allows the
 

fisherman to enter the aj.:a:ic environment when fish 
are concentrated in 
a few
 

deep water pools ann actively pursue the fish. 
 When the dry season is long, the
 

rivers become very low 
 and man'y large A.arillos are removed from the Upper Meta 

River and its tributaries. 

A. This species is the most desirable to sport fishermen who come 
in
 

increasing nwm:-ers 
from all parts of Colu-bia during the 
low water months. It's
 

interEnting to speculate on 
their contribution to tie Amarillo catch. 
 Consider
 

chat abot 757 
of the total 
Upper :vta River catch is sold and almost all
 

rA-arillos, due 
to their large size, are am~ong the marketed portion. 
 Twenty percent
 

o the comercial catch ,s A.marillo i.e., about , fish in 1976. From
 

cs-r':On - -is:c.ion with sport fishin 
 cl .-ebers, it is plausale that
 

1'0 to 300 Am.ri l s i.e., 1.5, 
to 4.51 of their present annual catch, come
 

fret7 s'rt fiin:. As the road F'.tern: to P.vi 
I p r ve, th i7pact of 

spor: fis ernu.: "will u:d ubtedly it reat, 9 r,- a .liv, Spa:r :i;er..n arL,
 

an i- ortant factor in 
the A arillv catch and the. 
 ve: vc.sea . Inceai1ni: 
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vocal interest in management of the Upper M'leta River fishery.
 

Management recommendations
 

In consideration 
 of the above discussion and of the catch data presented
 

in figure 9 we feel that a precautionary rinm,-.u.m size of capture 
 regulation of 

95 cm SL would possibly benefit the Amarillo stocks and cause very little 

inconvenience to fisi-er-..n. 

Larter fish. ths >95 cm are thought to be of reproductive ae and account 

for 5,.'' of tU! Am 1rilios :au,:ht numeric-i1v, due to their relative Iarge size 

this gzroup a7unt:<t C0' of the catch by Weight. Reduced fi'hing mortality 

or, h- saller fish ma' re ult in increasvd abundance of iarzcr fis ; tilus
 

increasing reproductive potential. The regulation would not affect effort 

directed at the larger fish now harvested. 
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Co-mon name: Valenton (Plh-ito - males only)
 

Eng! ish name: At.reon catf ish
 

Scientific name: B"c'hplatvstoma vaillantii (faro. Pimelodidae)
 

Conversion equations fcr length and weight relationships are:
 
2
 

Log EV.T = 1.422 	Log SL - 1.693 (r" = .65, n = 12) 

for fish smaller than 140 cms SL. 
2
 

Log E"VT = 3.157 	Log SL - 5.174 (r = .91, n = 13) 

fcr fish equal to and larger tihan 140 cms SL. 

FL = 1.064 SL + 0.701 (r = .99, n = 28) 

TL = 1.099 SL 4-9.920 (r= .99, n = 28) 

where ~~-T = evisc-erated w-eicht in kg and SL, 

FL and TL equal standard, fork and total len:ths in crms, respectively.
 

Lengti frequency distri'bution analv.-is 

There appears to be no difference in the distribution by size between 

high and low water periods (" .05). Females prow :,.uch larger ti',n males. 

!, 4 
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Species 2 Valentdn (Brochyplotystemo voil/onhi) Pimelodidoe 

Yearly accumulation 
15 -. _ n - 28 

High water accumulation 
n lB 

20 

U 
C10­

a) 

20 	 Low water accumulation ,on 	 -__ 


Females E 

Moles 7 
10­

5­

90-35 110-15 130-35 150-55 170-75 190-95 
cms 

Figure in. 	 ;nnual, sasonal , an(i sex characteristics of 
lenpth frequency distributions f,r Valenton. 



Generally, any Valenton larger than 145 
cm SL is a female and they can grow to 

over 200 cm SL. This difference is 
so obvious to fishermen that the male and
 

female have different names, i.e., Valenton refers only 
to the female, while
 

males are called "Pluri to"
 

Four mature ,a ,m '.ere observed in April and Xay, ran .inF from 
 1) to 

126 cm SL. Only 
one .mature forale was examined, 
a ]'00-kg fish captured in June 

1977. The ovaries wer, developed but flacid indicating that some 
spawning
 

had already taken 
.lace. We asstume that spawning begins at the 
onset of rising 

water in A:ril and ay. 

Stomach contents
 

No full 
stomachs were observed. 
 However, the only successful method of
 

catching larpe Valenton 
is witL hooks baited with 0.5 ­ to 1-kg fish, prefe~ably
 

alive. We assume the 
Valenten is 
generally piscivorous.
 

Commen t s 

Although this 
giant river catfish, rumored to 
reach a maximum weight of
 

200-250 kg. is 
a valuable fish, its appearance in the commercial catch was 
not
 

common in 1977-78. Total annual harvest of Valenton ,'as probably less 
than
 

400 individua>s fro-
 the Upper Meta system and about 45, 
of these were small, 

i.e., less than iA) c7 SL.
 

*=all Va.wnton (t>enerall, males) 
are caught incidental to the fisheries 

for Faao, Cachama and Baboso. Large females are rarely captured in an:y gear 

except the "aentenero. is a single Mar: hoo"This pear 
 , num,.r 6/0 on 

asrv'n;ro e . The rope is anchored .ca h v
. eit:int at midriver in strong 

curren! an! at some poin: along the line a large calabash float is attached which 
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provides some movement to the bait. The calabash also allows the fishermen to
 

find the gear whicih ma. be moved a considerable distance if a Valcntol takes 
 the 

hook. The habitat of the large "alentor, unlikc that of large Amarillos., is
 

deep swift water at the 
 center of thW cfan:ul hi.u.,, due to the a,!!itional cost
 

of a Va lenz e ,ro, the Valento:n's cvntral ::urrent hahitat 
 'her e *e- ot: er commercial 

species are fished, and the small probability of catchinz, a Valenton (low CPE),
 

very little effort 
 is directed toward this species. 

-anagement recozrendations
 

There are no reliable catch records from earlier 
 years of the Meta River
 

fisher. Fishermen claim that 'aienton used to be more abundant in the catch
 

and that larger specimens used to be common. The Vaienton m:v reqi:re several
 

years to reach sexual maturitv. 
 Those pecies' with the ;'reatest generation time
 

will be 
 at a competitive disadvantage under e.xploitation.
 

However, due to the small amaunt 
 of interest shc'wn bv fishermen in ex­

ploiting the Valentcn. it.A stocks are probably in equilibrium with fishing effort
 

and no drastic reduction in abundance 
 will occur in the near future. Also, it
 

is g.enErall- ":ne.i: a: :c the fis'er'y as a 
 Kole if stanjin; c, of larFe 

pici:rcu. FTecls are not too hizh since these large fish are zcnerallv in­

efficient converters of energv. Large standing crop co:ld cause reduced abundance 

and catch of other species. Therefore, no re::iation is recommended at this time. 

LFD an! total catch should be e.al.ated or. a yearly or biyearly basis to check 

for chan es in the ro:,iation size structure. 

h.ten rec,- ,7"-ni:-: are requ:red, a "slot limit" wOUld be Most practical, 

prohibit ing th'i captur, of fish het;ween 130 and 180 cs. Ihis would allow 

continued ex;'icitation on most males and a protected size group of mature females 

which w',uld ensure adequate reproduction. 
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Cornon name: Bagre Rayado 

English name: Tiger shovel nose
 

Scientific name: O-"udc:'iatvstclns fasciatum (faro. Pimelodidae) 

The Ra"ado ran.:es fre: .'7 
cm (1.0 kg) to 112 cm (15.7 kg) and averages 

69 cm (4.7 kg) standard lengths. 

Conversion equitions for length and 'eight relationships are:
 

1. Loc E\.T = 2.SF2 Lo : SI. - 4. 711 (r = .95, n - 003) 

2. FL = 1.U63 SL * 0.,2 (r = .99, n = d6) 

3. P11 = 1.137 K. .SF (r .99. n 486) 

'here EV;T = eviscerated weight in kgs, SL, FL and TL = standard, fork
 

and total lengths in cms.
 

Length frequency distribution analyses 

Both the high and low vater LFP's are similar to that for the entire year 

irdicatin. t0at the c:-.tire exploitable size ranze is present and vulneraLle 

in the Upper :eta Tivr throughout the .Ear. Also, a " indicated no
test 


difference in the 
high and low water LFi,: (O = .05). 

Oa'ss reru: in the fishery i:n py.reciable nu..ers at 50 cm SL. There 

is an cvious dif:ercnce in nize ranre- betwe:; sexes. !Mies are rarely en­

countered 
larger than FO cc SL while fe:aes cocmnlv exceed 100 7m SL. 

jight. Ravadc i: near-spani-. ccndition ".r- examin d, four females 

(one 65 c* and three 100 c.. size grcup fish) and four males (55, 60, 70 and 

80 cm size g:ro-:up). This small sacm.?e at least indicates that the majoritv of 

the Ra'.ade catch is of mature fish. One male v from .une, the oher seven 

ripe fisih were caught in April. Spawon ing probablv beg ins in April with the rising 

WMore miture females should be examined befe drt.ermininc, min i:u.m Spaing 

s,9
 



Species 3: Bogre Royodo (Pseudop/ofystomo foscio/um), Pimelodidoe 

Yearly accumulation 

10-

High water accumulotion 
n c 175 

5 

u 
C 

Low wcter accumulation 

I 5" 

---I 

10 -Females n z 28 

15 -

10-

Males n r 40 

5 

30 40 

Fif'ure 11. 

50 60 70 80 90 l00 110 

Ann,.:: , ca.t. nal . -,nd '.: IAracterr .q.ic:s 

of le:i : ' r :- di!*ribut ions for 
Barr( Fade. 



flood waters.
 

Stomach contents
 

Five Rayados w'ere found wIth full 
stomachs. all containing fish, specifically
 

voung Bncaci :co. However, these samples the
were from November and December, 


months when large quantities of yvung: Bocachico are forced 
to the rivers as
 

flood plain water diminishes thus they are easy prey. 
 it's generallv believed
 

that Ravado is piscivcrous, however they Pre cau;ht as easily on hooks baited
 

with earthwo-..s as "i', fish. 

Commen ts
 

The Ravado is captured in all gears except those using very large h-
 .
 

Good catches of Rn-iVadc 
coe from lonzlimes set in streams ccnnecting rivers to
 

'lagoons and with castrets over sand bars durin; 
the lo *ater season. Hooks
 

and iline:s fished near sunken trees 
are also effective for catching Rayado.
 

Management reccr,-endat ions 

The majority of the catch is 
of mature fish and mo:,t of those that 
are
 

not are probablv ,ales. 
 Even though fish are fully recruited to the catch
 

at 50 cmn, 18%, of the catch is of fish larger than 90 cms, most of which are
 

mature females. Thui, there appears to be adaquate survival 
for spawninn. 

::sher,..n have expressed a desire for official .inim,:n size regulations for 

ccnmer ical qpp. its ,-'c -cialv fr'r those of i.pont.e. M s no recotzAnd a minimum
 

-e..al size for c-rt.r of 
50'a, .L (a';t . cm :oral e:: , .. .... . this,entlv 


-ould cause io hardship as it would only e:,xciude 2.5? of the numerical catch
 

and virtually none of the catch by weight.
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Con.xn name : Bagre "Baboso" or Bagre "Blanco"
 

English name: White catfi'h
 

Scientific nam: __ 
 _ (faro. Pimelodidae) 

"*The. -ai,:,,i's >.ila:" in appearance to species of the genu:s 
........ t the B.:boso's vide flat barbles do notat...:.. 


cenornl to theLdefinition of this genus.
 

Baboso are caught in 
a narrow size range between 55 cm (1.9 kg) and 86 cm
 

(7.5 kz) and average 71, cm (4.2 kg).
 

Conversion ecuatiens for lenrth and -'eight relationships are:
 

1. Lc)z' ;T = 3.038 Log SL - 5.DCJ (r = .82, n = 188) 

2. FL = 1.0-,2 SL 4- 2. 22 (r .5, n 2218)
 

3. TL = 1.175 SL + 3.516 (r = .91, n = 215)
 

-*-here EVW,'T = eviscerated 'eigh: in kvg 
 , and SL, FL and TL equal standard,
 

fo*K and :otal lenz..s in cn respectively.
 

Lenv:'Ih frequency distribution (LFD) analyses
 

riin 'ater and low water LFDs approach that of the yearly accumulation. 

Ho'ever, relati% .lv -more large fish 
( 70 cns) were caught during hiph water 

( .01). Sample size was relatively small in the high water season as Baboso 
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Species 4 :Boboso (Genus?) Pimelodidae 

Yearly accumulation 
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are scarce at this time. About 90% of the catch appears to occur during tie low 

water season and the majority of this, during the nont h of Decemiber. 

Al though the seasonal and annual LFDs un iwfda, 12 ,d eappear i t'urev and re'.'v, 

that the catch conttains la rte females (66-85 cr) and sal er r,'ales (55-75 c:1A).
 

Fipiure 12 f further de:un trates tihat 
 these fish aC all of nature sizes and
 

the inde'ndc:-,t L.Ds for mature fish of each sex 
 appear to form :ingle modal
 

distributions indicitive 
 o' sin le aze classes.
 

Thus, we h:.'pothesize that the Baboso fishery 
 is entirely for one age class 

of nature fish. :!.e Ba',oso is not exploited as uvveniles and may not be present 

in the Upp.er '!eta s'.stem ;vr this part of their life cycle. 

Cvly one Baboso was found with a full stoIach a::d it contained fish. We 

assume Baboso are generally oi.-ZiVorous and that the reason for their great 

abt-ndance Upper in feedin the Meta December is to cn young Bocachico being 

flushed into the rivers as water level recedes. However, more stemach samples 

are needed to verify this. 

Management reco.. endations 

Due to the short season of ex:loitation a:d sho.rt period during the life 

cycle that ishinz norta!!i affects this species, it is theucht unlikely that 

thev could be easily over-exploited. No restrictive measure is necessar.., 

however, a legal minimum size limit of 50 cm could be initiated to satisfy 

fishermen's request for a definition of legally exploitable fisi. 
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Pacu - La Cachama o Morocoto 



Common name: Cachama, Cachama blanca, Morocoto
 

English name: "Pacu"
 

Scientific name: Colos'oma bidens 
(fam. Characidae)
 

Tme Cachama ranges from 44 
cm (2.9 kg) to 66 
cm (8.1 kg) and average 54 cm
 

(4.9 kg) standard length.
 

Conversion equations for length and weight relationships are:
 
2
 

1. Lo; E'CT 2.521 Log SL - 3.681 (r" = .78, n - 227) 

2. FL = 1.005 SL - 6.612 89, n 363) 

3. TL = 
1.OSO SL + 8.098 (r2 - .84, n = 370) 

p 

Length fre uencv distribution analyses
 

High and low water LFDs 
 approxi.ate the 'icarl-," distr.buttion but are different 

( .01) with fish h!: ;: I'r,,i " 'w 

is narro-w and en: ',- r:'c 

v m1Cnerac- irin;- waciter. Ttie sire rant,:e 

is -':.c'-, , at bePi.--t at C> a:7a ro!a,1 c::1*v 

one ace ci ass e:Loited. ,'."er it apncro tatc'beini: Pr'c-'r, atelv mere 
rmales grow to ,, - 65 cm than females. LFDs of mature fih by se: show that the 

exploited population is entirely mature. 

7
 



Species 5 Cochomo (Colossomo bidens) Characidoe 

Yearly accumulation 
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Species 5: Cachama (Colossomo bidens) Characidae 

Mature females 
20 (Stages 4,5 and 6) 

n=28 

10 

C 

Mature males 
LL 20 (Stages 4,5 and6) 

n : 52 

10­

40 45 50 55 60 65 77 

Figure 13b. 	 Length rrq'encv distributi-ns of 
sexually mature cachama. 



We examined 19 full Cachama stomachs and found leaves in 
18 i.e., in 94%.
 
Material considered fruit 
or fruit seeds including palm nuts were in & stomachs
 

( ,). Successful bait for Cachama include Grava Lr similar wil.d fruits from
 

flood plain trees, earthworms and fish. This diet indicates that the Cachama
 

is or-,niverous.
 

Cormnen ts 

In the Upper Meta River, the majority of Cachama are caught in April and
 

May as water is rising. Fish at this time 
are ripe and large catches are made
 

with drift gillnets indicating; an upward migration. The miration also brings 

fish to the Upper Meta in preparation to .,ve onto the flood p'lain as it is 

inundated. A rich food source of fruits, leaves ,and palm nuts is available on 

th flood plain. 

Cacha-ia eggs ,re semi-bouvant and no doubt require scme degree. of turbulence 

to keep them from sin-ing. Thus its likel:" that ei::s are re<e-se-, into trie 

river current in u77per areas of the s%,ste-. Kx:sz then float dc:,r stream 

possibl." leavinz t', Neta Riverer area b alevins land move to 

nurser" aras. ~:€- ma:i .e,'eral unsuccessul 3tte-ts tc Cach'am'rc-:r e finger­

lings from crna-ental fish;r.en in Puerto aita: are 

in this area but at very lo abundance. Biolozists in Venezuela have found 

Cachama f ine rl in,.. in the I:,e r Orinoco and its os, i'le that the v'ung stages 

of the aca.a life 'ycle are as:-f.-s in arcv- othier t.at- t-e U'pe: :eta. 

During; lo' :ater, Cacihama are cau1: in. castnet.s FIl t's and on hooks 

as they concentrte in ,ue:,"ater '':r:
. I::atIv.iz r,h',,sma iilnets 

are still used. Hooks are often fished near the surfa-e for Cacilama during this 

season. 
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•u - La Chrna ( C vi:'., .vr,'a 



Common name: Cherna, Cachama Negra
 

English name: "Pacu" 

Scientific anme: 
 Colossoma macropomus (faro. Characidae)
 

Cherna ranged from 48 cm (60 kg) 
to 80 cm (13.0 kg) and averaged 63 cm
 

(9.3 	kg) standard length in the commercial catch. A specimen of 19 kg, caught
 

by 	sport fishernen was seen by the authors.
 

Conversion equations for 
length and weight relationships are:
 

=1. 	Log EX,'T = 1.698 Log SL - 2.111 (r- .69, n= 57) 
I 

2. 	 FL = 1.000 SL + 7.99 (r- = .93, n = 124) 

3. 	TL = 1.006 SL + 14,907 (r- = .81- n = 126)
 

Length frequency distributions (LFD) 

annual .e Ninety.-seven percent of the 127 ChernasLFD is unimodal. 

measured were 	caught during the high water season.
 

Tihus, high and low water comparisons 

are not available. 
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Species 6 Cherno (Co/ossomo mocropomus) Characidae 

Yearly occumuiation 
U n= 127 

C 40 

20 

50 55 	 60 65 70 75 80 

Figure 14. 	 Lenpth frequency .istri,.ziva of Cherna in the
 
co'.ercial catch. .ost of the sample is from
 
April.
 



Eight mature Cherna (six males and two females) were observed. Seven 

were caught in April-May but one was from December. believeIse that Chernas, 

althous.h ripe durin the low water season, do not spawn until the onset of
 

rising water in .iri!-:v. 
 "iT -e data do not indicate size differences Iv 

sex but since the sample is small we are uncertain of this. 

Only one full stomach was observed and it centz-ned seeds of a hard fruit. 

Sport fishermen catch Cherna on earthworms, chicken hearts and fish and 

commercial fishe-en often usc Plantain or Guav "ruits as bait. Cherna is 

reported to .uccessfullv feed on zoonlankton when available. 

Cherna is much less abundant 

in the catch than the Cachama. Chirra may be too large to bp selected 

by the typical 20 cm stretched mesh gilinet or too stroni: to be contained by 

the net. It is com-mon that Fillnets are badly damaged by large fish which 

usually escape afterwards. 

No restrictive measures are recomm.ended for Cherna. linimum legal size 

of capture should be 50 cm SL i.e., 65 cm TL. 
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3.2.3 Lesser exploited commercial species
 

Nineteen species make up about 20 percent of the commerical catch. 

Species from thisgroup are either scarce, small, not marketed, not wanted or 

a combination of these factors. Thus, individually these species contribute 

very little to the t :al catch. 

Summary statistics for tihese species as well as the six maior species are 

presented in table S. These include average size, mean size, size range by
 

sex in the comnercial catch, length and veight conversions and length frequency 

statistics (mean, standard deviation and Fample size) from ",'earl', and seasonal 

accumulations. Mean len :th. by seasons 

are in appendix V. Photographs of most species are in appendix TIj. 

Specific data are not ava lablc fer the lesser exploited species. However,
 

some useful observaticns are piesented below.
 

Blanco PeDro' and !apurito are the r.-ost co,.-.on of the lesser e'ploited 

species. T.ev are cau.:ht using a variey.' of baits and gears especially in 

the widelv used subs istence gear, the cachamero cok and line. During low-" 

water the Bocachico , Curvinata and Curimata are frequent'ly cauzhr , mostly in 

castnets anc a:: .e::. Doradio and Valenton "Plumit-" males are ne'er common, 

but tlV'ir greao:tet catc: :omes as the i.i.h water season begins and thiey are 

most easily caunzht in. drift gillnets. 

Considering feedin habits, the Pimelcdid citfish are general>y carnivorous 

(tablO 9), mostlv eating fish. Yaque and Mapurito stomachs contained crabs, 

the latter species also ate insects and seeds.
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T I e 8: D';cr lptlv, :iLat L;tlc,; fur 25 .4pec1LuS III the comner tial catch 

Am;ar 11,lit.2 (11) II-1,',i 21,. 7 (114) 98 43-147 (9) :g! 5)-128 (13) 

Ai, (,9) '). 1 1-7 3.2 (56) 62 55-68 (7) 58 50- 6 (12) 

1(1()11'). 2 5.o-8166 4.2 (192) 71, 66-85 (31) 6 1 55-75 (1 0) 
1I.-,c, Vr'br, (1, ) 48 7 33-81 2.0) (12)) 48 35-62 (22) 41 38-47 (1()) 

- (118) 24 -4(1 0.05 (67) * I11,;11ficilint dat a 

B.i rl; i, h,) (92) 50. 5 35.)-75.O 2.1 (80) 58 51-65 (0) 42 35-62 (13) 

Ct, r. . 1t a (152) 41. 3 I'-58 1.9 (122) 35 22-47 (15) 31 22-46 (15) 

C.,(11) 53. 7 40-11 4.9 (227) 52 43-60 (42) 53 42-65 (5)) 

Ca !,Ir-') (28) 75. 7 42- 106 8.6 (23) * 

Cur I l. .it (26) 20. 5 18-23 0.2 (26) * 

CI.ti- Il (. 5 ) 37 .0 23-46 1 .0 (40) 38 30-45 (4) 34 23-44 (13) 

CIw rnt (127) 64,. 3 48-8) 9. 3 (63) 65 58-77 (6) 62 58-5 9 (7) 

:tI,,zr tIrI'. (I6) 3-51 .1 (52) 35 2 3-47 (7) 35 26-43 () 

o(7) I .4 10- 10 8.4 (27) *912 84-100 (2) 79 79 (1) 

Ir. (53) 00.4 43-92 3.9 (39) 60 50-75 (7) 57 43-75 (3) 
I (55) 20.9 13-32 0.76 (42) 28 27-31 (6) 26 23-30 (5) 

(52) 96 .2 62-141 6.3 (40) 112 90-134 (4) 81 67-105 (6) 
(50) 09. 3 31-112 4. 7 (404) 70 43-105 (28) 61 47-95 (4)) 

r(II) 49 2 34-6) 1.4 • (1)) 47 38-60 (5) _, n data (I) 
. i,'rr.i C.i;:,,n., (6 ) 61 .0 40-74 5.2 (14) 64 62-69 (6) 61 57-69 (5) 

:;i,'rri ( ,r.a ( ) 5.') 40-78 3.1 (30) 60 50-78 (9) 56 54-58 (4) 

3 )) -51 3.2 (35) * 

(2 ) I )18.t) 8,7-.)05 50.8 (26) 187 186-1 88 (2) 112 95-145 (7) 

(21) V).') 28-51 1.5 (18) 39 34-49 (4) 37 28-45 (2) 

YnI,', (0 8) 51 .8 34-6 5 2.4 (60) 52 37-62 (6) 47 44-52 (3) 



Table 9: Food from :Lom;th; of th. 19 I-,.ier Important species of the IJpper Meta River commern'al fishery. 

Fill Stom.idaq-l 
In Sampl Fo:;h Crii;-

t ;1(icet1 

Detrtitus Insects Seed. Loaves Grass Fruit-

Nut ' 
Un-

Known 

3
2 

IBta:111() l'oh ro 
I,,,'-h I c 

X 
X 

5 
I) 

B,irf, i.lwcho 
CI Ir I ,It-I 
C. -

X X X 

? 

? 

(2 
2 

4 

i 

6 

5} 

,,h . " 'I.C 
~ 

D 
P'.' r.n 

t'1l ,:,'t i 

I t'.,'C1i 
. I I 

S i r r:i C:i 

'I r)
S.ip,i.ir.i 

Y.orp,.XV 

~*~jx 

r;_1__ 

X 

X 

x 
x 

x 

X 

x x 

X X 

X 

X 

X 

X X 



3.3 fishing gaars. (Topic 3) 

3.3.1 Gears presently used for the capture of iood-fish.
 

Meta River fishermen use several t'pes of gear. This probably stems from
 

fishermen's varied bac-,rounds and to the array of e:.:ploited 
 species and variety 

of habitats in the flood i1ain river system. (;etl include S1ii1nets, c stnets,
 

several sizes of single hook 
 and line gears, lonIiies harpoons, hand P.affs and 

beach seines. Bow and arrow-" and poisoning with rctenone "Barhasco" are rare in 

the Upper .eta as these methods are m.ainly used by n.igenous fishermen, few of 

who live in this a.,.naziting fishi is pra:'t ced in the low 'ater season, 

minly in small t riu:taries and *iually by tourists v"., are in the area only a 

short while. 

Gears most co=_z-nlv used in the coz.-.ercial fishery are setlines, gillnets 

and castnets. Set lines can be classified as either single or multiple hook 

lines. The former is further divided into 'c . )rroscqueros' for s 1 00.5-2.0 kz 

sized fish (Y..puritc, BlancoPebre, etc ), the Cachanero for averaged sze 3-15 kg 

fish (Cachamas, FRa.ados, etc), the Amarillero wh"-ich catches m.ostly Amarillo and 

the Valentonero 'sicne, for Valenton. Multiplh hook lines generally have 

Cachamer, zize heoks (Figure 15). 

C llnets are cf the 'shirtail' type, i.e., they have no bottom line and 

" -eihts ire se. Traditicnally' -iiinets have been fished station­-. nt. 


ary, b'ut recently, e.,ciallv a:,ong fish buyers 'ho t.a'elI the ri,,rs in :rotorized 

can-'e: dri ft ilnet'inz ha's bec:-. populr. rit:.tinc. inte.-ithe 

migra: ion seasons cf :o'ember-Lecmber and A:ri1-"v. 

Large mes-_h ca.stne-:c are e fficient gears for cat chinc food-fish during the dry 

season :en '-ater i all and fis. arc-c ,:.ce:t 'ated. (Th roughout tile year 

small mesh caIstn_,: s are us;. :cr catc:.ng setline bait 

e !i the Lei:ti''ns of e relation!.and -s. ac oear in to the 

standard (average sized) statio-ary fis.hed gillnet, which is 20 cm stretched 

mesh, 3.1 meters deep and 18.5 meters long. 
i Q 
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1 

06/ 

*2/05/ 60 

# 2 

*5*#4 

Figui~r 15. 	 Hook sizes used in the U'pper ieta River fishery. P510 and 4/0I 
are for'Valenton, e~21O for Anarilo and 111s 2, 3~,4, and 5 are 
for various 	catfish and Cachama. Smaller hooks are generally
used for baitfish. (Actual hook sizes). 



r i. Io. fI!h gu:rs('il.rilli ll r1 in ,g to the Upper Metai River fIhloh ry (lring the 1978 hligh wl. r season.
 

Nimwr'Icall 7. lf" 7. by w.lghlt of Catch per unit Relatw e No. of gears
ge'r.zIn ot:La[ ratch
liv efforL (kg) elff le. t.-n1y* in the sample 

(C ,cl,.:m, r,-) 51 12 0.5 0.12 252 

Amz rI I I c r 11 27 3.2 
 0. 76 88 

V; I 'tt r il,rui - 4 

Cli,, r,';j i')r, 2 -
 0.2 0.05 10 

IA)1,)I I," 1 3 19 2.9 0.70 66 

IIeL
I 9 
 19 
 4.2 1.00 46 

Ca,; Lm-1 3 2 1.7 1.10 13 

Bw anl arrow 1 1 4.2 0.99 3 

*, 2 [9 19.2 4 10 

I',,
h , fci,'c'v[ ,fI '.e,h1 ,tar l1 re Iat i Lo Lhe catch per e ffort of a stla ioa, ry gIll net wh Ich was
 
;irb i I ranr Iv ;izw. Igut ;moff I c; :u- fern ' 1.00.
 

I i... ',I tIhif .ct.u.z II.ccl p'r un ft eL
frt for Lhe harpoon I s much Iowrer Lh-in our dLai iundI cated 
:inl tt I . lt h ),, rn ,;( Il;he rrren car ry a ha rpoon In Lit Ir cano,. wh ile fII ;h ing other gea rs , the ,,only 
ro ptrl, ill, of) L111 11; rpnun wheni .t wa '; used SuCcc.essful1 ly. 



Table It. Cntr (hut ion of fishIlng gear. to the Ul~pjr HMia River f ishery durinp, the 1977-78 low water season. 

timortcal '/.of 7 by weigiht of Citch pr unit Rel;ut Iv2 No. of gears 
_.irs in use t. catch effort (kg:)) EfII civnc,* In the sample 

Cjcliamv.ro 55 6 ).3 0.04 83 

Amr i I I cro 20 34 4. 7 0. 7( 30 

Va I n ciiro 1 7 14.0" 2.07 2
 

( i ir r o -,q - -
Iuo-r(, _ 
 _ 
 -


L I' ii'e 7 t0 3.7 0.65 i I 

(;I llet 
 8 21 7.3 1.00 12 

.Ca!;,lt 
 9 22 7.0 1.03 13 

how Jind airrow ... 

hl;ind ,i fif .. 

rhie e i :II'v of each gear in relation to the catch per effort of a stationary gillnet which was
 
arbit.r;IrI 1 . , I, ;li'ned all f Icl'ncy oft I.00.
 

** ;k,,,tlh-.lI 11tIL large valie; more samplh,;, are needed.We aro I thli; 

http:k,,,tlh-.lI
http:Cjcliamv.ro


Below i, a summary of the relative quantities and efficiencies of fishing gears: 

Cachamero: About 53' of all gears fished are cachamercs, since they are inexpensive 

and easy to fish and .ainltain. Their C-. is tile low'est of the cor'.on1v used zears 

being about 0.4 Ikg per night. lio-wever since they are very numerous they account for 

12% and 6% of the total catch for the high and lo" w'ater s;easons respectively.
 

Amarillero: Tl-. gear accounts for 18-20 
of all gears in use. Catch per unit 

effort 
 3.2 to 4.2 kg) is good, but actual frequency of catch is small since the
 

average sized fish per catch is about 25 kg. About 30' of the fishery's catch
 

comes from the Amarillero.
 

Long-line: 13, (highater) and 7Z (lc,water) of gears are long-lines, and they
 

account for 1 and 10. 
(hich and low -ater) of the total catch. Although both 

ionglines and Amarilleros have efficiencies relative to the gillnet of about 

0.7, tile longline is less comm=on.
 

Gillnets: 8-9,. of gears in use are stationary-set giilnets. They are about 1.4 

times as efficient as lonzlines and A.mariileres. Ho-'ever, since relatively few 

Z- IInSarein 07 C...o.-'. C. th. tc'ta.2" of catch. -Ie gilinet 

a re S, ral of hich are rbi',':rous and are not cauz"'It Cn hocks. 

Thus the ,illnets effect is divided among many species and ,ithout it some species 

would be seldom exploited. 

Cas ret Durinc 
tne hi zh water season castnets are net efficient (0.4) and are
 

selC= u:se, (3, o; zo-_ ears)geil- for . In c:ntrast ther are common (9", of 
geaarc in use) and cp:trib,:te si :ni ficantvyi. , of total catch) to the low ater 

catch. A : i;. ast:;et " fr i' Io-.1: "i:r::.v in :Iood ,'ater :agoons has 

nrt devcc2p.: ir, t',_..ta m~v "2e:stem.cue ro the aiundance of lamr- r fisu:w; 

or to the abu-',d nce of Tir; ,i and sunken trees in the lagoons 'hich can severely 

da-a7c a castnet. 
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We have very little d:,ta on Chorrosqueros, Valentoneros, harpoons, hand gaffs, 

and beach seines. Thiis is, in some cases, related to the small amount of effort 

expended using tIeSe gears, their short season cf use, or in the case of seines,
 

reluctance of ,isiher-men 
 to admit using an illegal gear. Data on these gears,
 

presen .ec in tables 12 and 13 in sect ion 
 3.3.1,sh ould be viewed in this light.
 

Most foo)d fish sp2cies mabhe captured in any of several gears. The !,ear 

most selucti'.e, for -ewizichhave sufficient data, is tihe Amarillero. It captures
 

mostly A.arillo, 
 Caiaro and Valenton with the former accounting for nearly the total 

catch. Gears least select ivethroughout the year art, the gillnct and I,.mr, inc . Tile 

" castnet accounts for nearl all tlhe catci of Boc,chico and Curinata and nearly 

COOZ -f Ap uv, 7-)7 of Pa.ara, 50r of RayaJ and 30'. of Baboso during tile low water 

season. 

Know--ledge of the gears beinn used to exploit the curmercial species has 

several uses for the fisheries manager. It will be evident fe'r instance that no 

sinzle zear is havinn a major effect en tie fishery. This popular 

theory that the gil net i ruining the fisnery. Also, som-.e i:ears select a wide 

ranze of sTecies, thuq one should be caucious aill;-t prohibin a gear such as tile 

gi llr:c: or i nd in2 as a ntho off reducinn the atch f one r t''o heavily exploited 

species. 
 It '".ld be better to restrict the sale cf the soecie. as a riethod of 

recuzinc effort 

At t.he same ti-e, it =ay be possible to use the zear selectivity analyses to 

pr-cte the catch cf rIader.harvested species. For example, the expanded use of 

..s.: in a goons durir.z high:'ater m.nhit provide increased catches of Focachicc, 

Sapuara, .etc. and in thi "-av lrcr-ote an alternativo catch to :isher.en rather 

than sinolv a reFtricti'r, of effort. 

.ezsoecies such as the Arnarillo and Valenton are caucht by gears desined 

specifically for these species. 
 Tnus if one wished to reduce the Amarillo catch, 
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a prohibition of the use of this 
class of setline would be effective and have
 

virtually no direct effect on the catc. of other species. The same would be 

true :,' putting- a ban on the use of hand gaffs. 

Results in tables 12 and 13 are based on data from fishermen intervie-s. 

For man," species and 2ears little data were available. The 1980 CAS %,-illprovide 

additional data which 
can be used to improve the accuracy of the estimates.
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3.3.2 Experimental gears
 

During each CAS field trip we fished experimental gears. The type of gears
 

used depurded on water conditions, availability of baits and the proximity of
 

fishable habitat. The purposes of experimental fishing were man,.':
 

1. 	To deterrine if exotic gears could mak useful contributions to the 

existing catch or would be useful sampling gears for 	 research 

purposes. Our exotic gears included monofilament gillnets in
 

a 	 wide range of mesh sizes, circle hooks, hoop nets and box 

traps.
 

2-. To determine -hat the species composition of the catch would be
 

from 	traditional 
gears. Gears being tested were multifilament
 

'shirt tail', gillnets, longlines, single hook lines and beach
 

seines.
 

3. 	To determine the size composition of the catch from larger and
 

smaller mesh sizes than 
the 	standard 20 c-. (8 inch) stretched 

mesh presently used by Meta River fishermen. 

To 	 exa.ne fresh whole fish, collect ovaries and stomachs for 

analvses, d*2ter-.ine staze of sexual naturitv and evaluate degree 

of 	parasitism in tie body cavity. 

3. 	To obtain snecimens for taxonomic analyses and as a reference 

collect ion.
 

I 

3.3.2.1 	 e : zuiflaa llnets. 

Gjllnets used a Rivver fishermen are hand made from multifilament. nylon
 

twine. Alm.'t ill ne-t are 2(-cm stretch mesh and are of the 'shirt tail' type.
 

i.e., theyihave no b1ttomline. This prevents any serious entaglements with submerged 

tree2 limbs, etc. 
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0.91 

We fished 15-cm, 20-cm, and 25-cm mesh nets 
to see what changes in catch
 

would occur by increasing or decreasing mesh size 
from the standard 20-cm mesh.
 

Fifteen - cm and 2 0-cm meshes 
 had nearly the same catch rates, i.e., 1.10 and 
kg/net respectivly. Catch in 25-cm mesh nets vas uch less, i.e., 0.11 kinet. 

Catches in rivers 'ere better than from still 11 ater, t,;pccial lv for l11e 20-cm 

mesh. Possibly there are relatively more sm.-ill fish in lagoons than rivers. 

Numericallv CPE was better in 15-cm nets, but average size was 
larger in 2 0-cm
 

liets . 

We found no significant difference in the 15 cm and 20 cr" mesh catches. 

Ho'ever, the 15-cm mesh did catch some species which usually do net gro.' large 

enough to be caught in 20 -cm meshes such as the Sapuara and Yamu. Thus, although 

there is no advantage in CPE by weight, the 15-cm mesh -ould be a method of catching 

species which until now have been only marginally exploited. 



Table 14. Specie composition and catch per unit effort in multifilament
 
gillnets of three different mesh sizes 

of the cillnets were approximately 18.5 

the average size of comnercial nets.
 

(a) 15 cm mesh Rivers (15 nets) 


Yamu 

n 

1 

means 
length 

46 

weight 

2.33 

Pavara 

Sapuara 

Payvado 

Cucnaro 

3 68 3.72 

Panaque 

Curvinata 

1 

3 

26 

44 

0.5( 

1.42 

Pavon 

fish/net = 0.53 

wt/net = 1.22 kg 


(b) 20 cm mesh Rivers (26 nets) 


n lefngth weight 


Sardinata 1 -- 4.8 

Cacha::4 5 3.21 

PakI ta 1 29 0.91 

Dcrado 1 ;- I 6. 

fish,'net = 0. 31 
wt/net = 1.17 Lw 


(c) 25 tm mesh Rivers (17 nets) 


n lenzttit WE ight 

Cachama ! 2.90 

't/net = 0.17 k 

(a,b, and c). Dimensions
 
" x 3.7 meters, i.e.,
 

Lagoons and canos (13 nets)
 

meCans
 
n length weight
 

2 56 2.82
 

1 41 2.33
 

1 -- 0.30
 

2 40 0.85
 

fish/net = 0.46
 
- Ct/nct
C.7 kg
 

Lagoons and caros (9 nets)
 

n length weioht
 

2 27 0.72
 

fish/net = 0.22
 
't/net = 0.16 kg
 

Lagoons and canes (9 nets)
 

n l-vnit n we i Pht 

no catch
 



3.3.2.2 Multimesh monofilament gillnets (MG)
 

Eleven commercial species appeared in the MMG catch 
(Table 15) i.e., Sardinata,
 

Palometa, Yamu, Payara, Sapuara, Bocachico, Sierra Copora, Sierra Cagona, Apuy,
 

Chancleto and Curvinata. However, this represents only 44% of the 25 species
 

present in the commerical catch; none of the six primary species which make up
 

80% of the commercial catch by weight were represente in the 2hIG catch (See sect.
 

2.33). We fished the MMG in many habitats and during all seasons of the year;
 

it's unlikely that species which 
are selected by gillnets as adults wol'd be
 

completely resistant 
to capture when small and more abundant, We believe that
 

many commercial species spend their juvenile lives in areas 
other than the Upper
 

Meta River system. 
Bayley (ibid) and Godoy, (ibid) found that many species of
 

South American Characids and Pimelodids i.igrate great distances (600-700 km in
 

one direction) in river systems and spend much of their lives in lower reaches,
 

returning upstream mainly to spawn.
 

A total of thirty-six species were represented in M'IG catches; 11 of these
 

are com'mercial species and another 11 are ornamental. Thus 14 species in the
 

catch are presently not exploited.. Many of these are small, however, the Pavon
 

(Peacock Bass), Descarnador, Capitan, Cucharo, Dorada, Platanote, Dormilon,
 

Payarin and Pirahna are abundant and grow to 0.5 kg or larger and would be
 

acceptable in a subsistence fishery.
 

The amount or co-erical food and ornamental fish in the MPIG 
catch is small
 

and generally of species of minor ikportance to existing fisheries. The
 
p 

exception is the 
Sapuara, which is exploited both for food and ornamental purposes.
 

Its catch is small in both fisheries, however. As a means of increasing the
 

harvest from the Upper Meta system the introduction of small mesh nets, i.e., 10­

15 cm meshes would be a possible way. A broader representation of the fish
 

cozunity would then be exNloited which should have a stabilizing effect on the
 

c.'an it v. 

R1.
 



Table 15. 	 Species composition in experimental monofilament gilnets fished
 
overnight in standing water (ilagoons and canos) and moving water
 
(rivers) habitats. Mean weights, mean lengLh, and standard
 
deviations of mean lengths are also presented. Dqta are from 24
 
gillnets fished in standing water and 22 gilinets fished in
 
moving water. The gillnets have an area of 13.c square meters.
 

a. 	 2" stretched mesh 

numerical catch means standard 
lagoons Rivers weight/length deviation of
 

Species and canos in kg, in cm. mean length
 

(Clupeidae)
 
Sardinata 1 - 1.20 42
 

(Characidae)
 
Arenca 9 4 0.10 15.1 0.38
 
Catcriorn 8 - 0.10 8.8 0.45
 
M2 neda 1 - 0.05 13.0
 
Falcmet3 1 - 0.05 23.0 
Pirana 4 - 0.10 11.0 

(Eryv thrinidae) 
Dormilon 3 - 0.15 21.0 1.41 

(Ctenoluciidae) 
Aguj on 4 - 0.35 36.3 2.87 

(Cvnodontidae) 
Payara (Cvnodon) 23 5 0.20 19.2 1.47 

(Prochilodontidae) 
Sapuara 7 2 0.10 15.0 
Bocachico 15 - 0.10 14.3 3.37 

(Anostomidae)
 
Leporino 5 - 0.20 19.5
 
Platanote 3 - 0.30 27.5
 
Botella 1 0.20 18.0
 

(Hemiodontidae) 
Tijero 1 - 0.15 17.0
 

(Doradidae)
 
Dora 1 - 0.10 20.0
 

(Pinelodidae) 
Dorada 1 - 0.10 20.0 
Cucharo 1 - 0.33 36.0 
Nicuro - 1 0.10 14.0 
Platvsilurus malarmo - 1 0.10 22.0 

(Agenei osidae)
 
Descarnador - 5 0.15 22.3 5.5
 

(Loricariidae) 
Cucha 2 - 0.10 11.5 
Alcalde 13 - 0.08 24.3 1.67 

(Sciaenidae)
 
Curvinata - 3 0.20
 

TOTAL 	 104 21
 

CPE 	(fish/net-night) 4.33 1.00
 
(kg/net-night) 0.67 0.15
 



------------------------------------- -- --------- --------------- --------

Table 15(b). 3'' stretched mesh
 

Species numerical catch means standard
 

lagoons rivers weight/length deviation of
 
mean length
and 	canes in kg. in cm. 


(Clupeidae)
 
1 	 0.50 43.0
Sardinata 

(Characidae) 
7 - 0.20 14.8 0.50Moneda 


15 - 0.19 16.3 2.67
Pirana 

1 - 0.15 14.0
Catoprion 


(Erythrinidae)
 
4 	 0.40 28.5 1.29
Dormilon 


(Cynoluciidae)
 
- 37.0 4.24
Agujon 2 0.38 


(Cvnodontidae)
 
14 1 	 0.30 28.1 4.22
Payara (Cvnodon) 

14 - 0.40 37.9 2.71
Pavarin 


(Prochilodontidae) 
- 0.25 17.5 4.95Bocachico 

- 0.20 19.0 1.83
Sapuara 	 8 


(Anostomidae) 
1 - 0.40 27.0Leporino 

- 1 0.70 33.0
Platanote 


(He'icAdntidae)
 
- 0.30 27.0 1.41
ijero 7 


(Gv--not idae)
 
1 - 0.20
Cuchillo 


(Pinelodidae)
 
- 1 0.58
Barbiancho 


(Ageneicsidae)
 
3 - 0.25 25.7 8.69
Descarnador 


0.30 26.0 3.39
Chancleto 5 ­

(Sciaenidae)
 
17 	 27.4 4.44
Curvinata 3 	 0.70 


TOTIAL 	 88 20
 

CPE 	(fish/net-night) 3.67 0.95
 
(kg/net-night) 1.08 0.64
 



Table 15(c). 4" stretched mesh
 

Species numerical catch means standard 
lagoons rivers weight/length deviation of 
and canos in kg. in cm. mean length 

(Clupeidae) 
Sardinata 2 0.75 37.5 

(Characidae) 
Yamu 1 - 0.50 28.0 
Pirana 3 - 0.35 18.4 2.79 

(Ctenoluciidae) 
Agujon - 1 0.45 41.0 

(Cynodentidae) 

Payarin 1 - 0.50 39.0 
Payara 2 1 0.99 41.3 4.79 

(Prochilodontidae) 
Sapuara 1 - 0.40 26.0 

(Doradidae) 
Sierra Copora 1 1 2.40 49.0 12.7 

(Pimelodidae) 
Capitan 1 1 0.25 35.0 8.49 

(Ageneiosidae) 
Chancleto 3 - 0.68 35.0 2.65 

(Loricariidae) 
Cucha 1 1 0.25 27.0 5.66 

(Sciaenidae) 
Curvinata 1 - 0.70 33.3 2.31 

(Cichlidae) 

Pavon 2 - 0.70 29.5 

TOTAL 19 5 

CPE (fish/net-night) 0.79 0.24 
(kg/net-night) 0.54 0.21 



Table 15(d). 5 stretched mesh 

Specesnmercal atc 

numerical catch 
specieslagoons --­ ers 

a ,ond ranerand ca no s 

inefl~standard 

weig--
kht/lengt 

in kg. in cm . 

deviation ot 
ean length 

m1 fl en t 

(Characidae) 
Palometa 
Pirana 

(Ctenoluciidae) 
Agujon 

(Cynodontidae) 
Payara 
Pavarin 

(Prochilodontidae) 

Sapuara 
(Doradidae) 

Sierra Cagona 
(Pimelodidae) 

Apuy 

(Ageneiosidae)
Chancleto 

(Loricariidae) 
Cucha 
Cucha Real 

2 
30 

1 
2 

1 

-

2 

2 
2 

-

-
-

-

1 

-
1 

0.50 
0.52 

1.00 

0.70 
0.45 

1.001 

8.60 

.60 

1.20 

.40 

0.70 

24.5 
24.52 

46.0 

30.0 
42.5 

32.0 

72.0 
72.0 

42.5 
22.5 

28.0 

07 
0.71 

4.95 

2.12 

152 

TOTAL 

CPE 
(fsl/netigt) 

(k-g inet-night) 

0.63 
0.79 

0.10 
0.07 



Table 15(e). 6" stretched mesh
 

Species 


(Characidae)
 
Palometa 


(Cnodontidae)
 
Pavara 

Pavarin 


(Doradidae)
 
Sierra Copora 


(Loricariidae)
 
Cucha 


TOTAL 


CPE 	(fish/net-night) 

(kg/net-night) 


numerical catch 

lagoons rivers 

and canos 


2 1 

1 -
1 -

3 

1 2 


8 3
 

0.33 0.14
 
0.41 0.06
 

means 
weight/lenght 
in kg. in cm. 

standard 
deviation of 
mean length 

0.50 24.3 

1.75 
0.53 

51.0 
41 

7.07 

2.04 49 

0.40 24.3 3.21 



The decreasing number of species in the catch as mesh size increases, e
 

24, 18, 13, 11, and 5 species for 2, 3, 4, 5, and 6 inch meshes respectively,
 

indicates that most species don't grow large enough to be caught in the present
 

commercial fishery which generally selects for fish larger than one kilogram,
 

A large percentage of the catch in small mesh nets is of piscivorous
 

predators, with 82%, 64%, and 36% of the catch by weight from 3", 4", and 5"
 

meshes respectively being piscivorous.. (Table 16).
 

Payara*, Payarin, Curvinata and Chancleto are the main predators in these
 

mesh sizes., Payarin form dense schools in the lower reaches of canos and prey
 

heavily on young of the year as they move from lagoons to rivers in 
the latter
 

part of high water season. Marten (.979) has shown that reduction of predators
 

by harvest should be considered a potential tool in fisheries management and this
 

may be practical for the Upper Meta system.
 

Description of the catches from 45 1IDG nights fished over a two year period
 

are given in table 
 Catches are much better from lagoons and can6s (standing
 

water environments) than from rivers and more individuals of a great variety were
 

captured there. The only species which was noticably most important in river
 

catches was the Curvinata (Drum) in 3 inch mesh..
 

The panels used in the MMG are 6 ft. deep by 25 feet long which presents an
 

a -ea 20.37'- that of a standard Meta River commercial fishing net (3.7 m by 18.5 m),
 

Thus if the CPUE for the MIM nets is multiplied by 4.91, an estimate of what
 

catches would be if the .Y-IG
nets were of equal area to traditional nets can be
 

deter--ined (Table 17). XIG catches are generally a little less than the 
catch from
 

commercial gillnet (See sect. 3.3.1), We would expect catches in small mesh
 

nets by experienced fishermen to compare favorably with catches from tradtional gears. 

*Generally not young Scombroides, but adult Cynodon sp.
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Table 16. Percent predators by weight of total catch in experimental gillnets.
 

Mesh sizes of monofilament gillnets
 

211 31 411 51 6 

Sardinata 6% 1 9 -- --

Pirana 2% 7 6 8 

Dormillon 2% 4 -- --

Agujeta 7 2 3 5 --

Payara (Cynodon) 29 11 17 3 16 

Payarin -- 14 3 4 5
 

Cuchillo -- 1 -- -- --

Barbiancho -- 1 .. .. 

Cucharo 2 -- --

Capitan -- -- 3 --

Apuy -- -- -- 4 

Descarnador 4 2 -- --

Chancleto -- 4 11 12 

Curvinata 3 36 4 --

Pavon -- -- 8 -- --

TOTALS 55% 82% 64% 36% 21% 



Table 17. 	 Predicted weight of fish which would be caught per net night if the
 

monofilament panels had the same area (68.5 m2 ) as an average gill­

net used by Meta River fisher-,en. The conversion is one commerical
 

net equals 4.91 experimental panels.
 

Mesh Size Lagoons and canos River
 

2" 3.29 kg 0.74 kgs
 

3" 5.30 kg 3.14 kgs
 

°
 4" 2.65 kg 1.03 kgs
 

5" 3.88 kg 0.34 kgs
 

6" 2.01 kg 0.29 kgs
 



Since monofilament gillnets are expensive, unavailable in most of Colombia,
 

and difficult to repair, a small mesh fishery using small diameter multifilament
 

nylon might be more practical.
 

Date in Table 14 can be considered a baseline for future comparisons to
 

estimate effects of fishing or of evnironmental modification. Also they should
 

be used for fisheries extension officers to show potential small-mesh fishermen
 

what catches they can expect with such gears,
 

3.323 Fishing hooks
 

Durin.g the 1978 high water season we fished 43 traditional and 27 circle
 

hooks on long lines and caught no fish. However, overall catch per effort for
 

traditional long lines (10 hooks each) including all 1977-19 78sets was 0.26 fish
 

or 0.94 kg (n = 42..7 lines); and for circle hooks 0,13 fish or 0.38 kg (n = 7.9
 

lines). Table 18 a and b show statistics of the catches prior to the 1978 high
 

water season.
 

Long lines baited with fish or earth worms caught a variety of catfish
 

species as well as the Cachama. During the rising water season of April-May, we
 

baited some hooks with wild fruits but caught nothing. In a field trip to the
 

Guaviare River in 1979, we were able to capture Cherna using plantain as long line
 

bait.
 

Experimental catch per unit effort by weight for long lines is similar to
 

that for traditional gillnets. Species comoositions differ, however, since long
 

line catches are dependent on feeding habits, while selection in gillnets is not.
 
1 

Thus the Sapuara Yamu and Panaque, which are generally considered to be
 

herbivorous or detritus eaters, would not be expected in the long line catch.
 

A fisherman owning both long lines and gilinets can fish a wide variety of
 

habitats and take advantage of more conditions in the hydrological cycle, as well
 

as the seascnal availability of bait.
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Table 18. Experimental catches from long lines 

(a) 

Highwater 1977 

Blanco Pobre 

Cachama 

Barbiancho 

Bagre Rayado 

Traditional hooks 

292 hooks 

n Rsl xwt (kgs) 

2 44.5 1.48 

2 59.5 6.2 

1 56 2.46 

2 65 3.26 

Circle hooks 

No data 

(b) 

Lowwater 1977-78 

Azarillo 

Blanco Pobre 

Chancleto 

Yaque 

Fish/t0 hook line = 0.24 

wt/l0 hook line = 0.83 kg 

92 hooks 

n Rsl 74t (kg) 

1 85 12.25 

2 39 0.99 

1 45 1.55 

52 hooks 

n Rsi xwt 

1 57 

(kg) 

3.03 

Fish/l0 hook line 

wt/10 hook line = 

= 0.43 

1.72 kg 

Fish/lO hook line 

wt/10 hook line = 

= 0.19 

0.58kg 



Single hook setlines include the Cachamero, Amarillero and Valentonero
 

(Table 19 ). We fished Cachameros baited with earth worms or fish; all catches
 

were made with earth worms.. The Cachamero is the simplest and least costly and
 

is commonly used for subsistence fishing.
 

Amarilleros and Valentoneros are expensive, require live fish or pieces of
 

large fish for bait and have a very low numericaJ catch per unit effort, Sampling
 

with the larger hook gears is time consuming and is not likely to produce
 

meaningful information.
 

Table 19. Experimental catch from three types of hook and line gears.
 

Single hook set lines
 

Cachameros (13 hooks fished)
 
means
 

length (km weight (kg)
 

n 

Blanco Pobre 1 55 2.80
 

Nicuro 1 23 .25
 

Sierra Cagona 1 62 5.59
 

fish/hook = 0,23
 

wt/hook = 0.66 kg
 

Amarilleros (4 hooks fished)
 

no catch
 

Valentonero (I hook fished)
 

no catch
 

3.3.2. 4 Box traps
 

We fished a box trap (4 ft x 15 ii. x 15 in.) made of wooden slats spaced
 

wide enough apart to allow movement of water through the trap. but retain most
 

fish larcer than 10 cm SL. Fish were removed daily for 31 consecutive days
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beginning February 1, 1978. Forty-eight fish from six families, mostly loricariidsp
 

were captured (Table 20).. Size ranged from 20 to 25 cm. Although these fish are
 

large enough to be eaten, they are 
also the sizes used to bait Amarillo and
 

Cachamero setlines. Thus 
the box trap could be nseful to Meta River fishermen.
 

3.3.2.5 Hoop-trap nets
 

We fished a 9-hoop, 5rfoot diameter hoop trap twice in 1977 during high water
 

phase in theManaccaiasRiver and the Cano Mirriba, but caught no fish, 
 Fish had
 

entered the trap, but they escaped by ripping hopes in the nylon netting. During
 

the falling water phase, we fished the trap in 
a cano near La Pollata, Our catch
 

-as 
two large Pirana and a Rayado which had been reduced to a skeleton by Piranas.
 

Fish had again cut holes in the netting, We fished two traps in the-lanaccaias in
 

February 1978 (low water), but caught nothing.
 

We then builttwo 10 by. im wings of .10-cmmesh and attached them to the trap.
 

We fished the trap with wings in a cano near the Manamaias River and captured a 

Pavon of 0.6 kg and a Sapuara of 0..3 kg.
 

Hoop traps could be a good sampling gear if they had wings made with lead
 

core bottom lines and if wire mesh was 
used rather than nylon netting, The weights
 

on the wings we fished entangled badly, so that we needed about one hour to set
 

the trap.
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Table 20. 	 Experimental catch from a 4 foot long slat-box trap fished for 34
 

consecutive days during low water season, February I - March 5, 1978.
 

n mean length (cm) number/day
 

Characidae
 

Pirana 1 0.03
 

Anostomidae
 

Platanote 1 25 0.03
 

Pimelodidae
 

Nicuro 1 20 0.03
 

Ageneiosidae
 

Descarnador 4 0.12
 

Loricariidae
 

Cucha 40 13 1,18
 

Cichlidae
 

Bocon 1 10 0.03
 

TOTAL: 48 	 1.42 fish/day
 



4.0 RECONMENDATIONS
 

A. Liberalize restrictions on use of fishing gears.
 

Presently only gears using fishing hooks or cast nets with a stretched mesh
 

of 7 cm or larger are permitted. Besides fishing hooks, we advocate the use of­

(1) gillnetswith screthhed mesh size 18cm. These nets should not block 

more than one half of any waterway whether it be a large river or small stream; 

(2) castne-s of any mesh size. Small mesh nets are used to catch bait fish 

for hook and line gears; (3) The harpoon and bow and arrow should be declared legal 

gears; and (4) The hand gaff, used by skin divers to capture large catfish should 

also be legalized, but an analysis of its catch composition and relative ef­

ficiency in relation to other gears should be done. The legality of the hand 

gaff should then be based on the results of that analysis. 

The use of the beach seine for food fish should not be permitted until its 

aitch composition ii known and its overall effects on the catch of other gears 

and on the well being of the fishery as a whole is determined. If enforcement in the 

future is sufficient to eliminate illegal seining, comparisons of catch per effort 

of fis.hinc gears for the species most selected by beach seines should be made 

between 197S a'd :he years to come when no seining occu:-s. 

T'he reason for this and for th-: proposed sanztioning of the seine is more social 

than biological since nearly all fishermen be.Li-,ve that illegal beach seining is 

the cause of decreased catches during the low water season. This hypothesis should 

be validated or disproved and appropriate legislation for the use of beach seines
 

then should be based on the invecligation results. Beach seine research should
 

be done with the aid of experienced beach seine fishermen who would be hired on
 

a daily basis by INDERENA. 
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B. Improve the collection of commercial catch statistics.
 

A data sheet should accompany each fish transport permit (salvoconducto)
 

and transporters should be required to write the number of each species and the
 

total weight of all fish in the shipment. Date of transport, source area ind
 

shipment destination would also be recorded. The data sheet should be given to
 

the last read checkstation ("reten") before reaching the destination or to an
 

INDERENA office when requesting a new transport permit. Periodically an INDERENA
 

inspector should accompany transporters from the "reten" to the unloading site
 

to check on the validity of the data presented. To assist transporters, more
 

liberal time limits should be put on the duration of a salvoconducto. Fish
 

transporters complained that since salvoconductos are only valid for thr-e days,
 

many are out dated before fish are available for transport.
 

C. Regulation of the Commercial Catch.
 

The present species composition is mostly large predatory species which may
 

be considered inefficient converters of the basic productivity in the Meta system.
 

Many South American river fisheries, such as the Magdalena, are based on Prochilodus
 

sPP., alpae and detritous feeders. In the Meta River, the Prochilodus and various
 

less desirable (as food fish) herbivores are generally considered bait fish for
 

the catfish fishery.
 

However, due to the relative scarcity of suitable habitat in the Upper Meta
 

system fcr detritavores, it is uncertain that a large reduction in predacious
 

fish wc.ld result in a corresponding increaLe in the abundance of Bocachico and
 

Sapuara (family prochilodontidae). It is just as likely that the numerous small
 

Loricariids, Characids, and Pimelodids which feed on algae and detritus would
 

inherit the system and no great fishery resource would remain. Another reason
 

for maintaining the existing catch composition (and community structure) is that
 

the large and varied food fish species (25 in all) as well as the varied prey
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species which evolved in the system are probably using all available food sources
 

and are presently providing adequate return on the fishermen's investment. Also
 

to be considered is the large and increasing number of CotC.mbians who vacation
 

in the Eastern Plains primarily to participate in the sport fishery. They
 

especially would be disappointed by a marked reduction in the populations of
 

large catfish and characids.
 

In consideration of the above discussion, we propose that on the basis of
 

the length frequency distributions and relative species abundance as defined for
 

data collected during the time interval February 1977 - March 1979, comparisons
 

be made with future catches to determine when significant deteriorations occur
 

in any given species. Management will be done on a species by species basis.
 

The following assumptions should be considered when interpreting changes in the 

catch: 

1) It is characteristic of a fished population that as fishing mortality 

increases the population structure attains a decreased average age (site) 

2) Total catch, although requiring an increased amount of fishing.effort, would 

increase as long as the population is below its maximum sustainable yield. 

Wnen a reduction in the mean length in the catch of a species is observed, 

the new mean length should be compared to the mean length of the 1977-78 base
 

line data. A statistical (Student's t) test will reveal if probable that
 

a real difference exists or if such a reduction is typical considering the
 

variability in lengths which naturally exists in the samples.
 
I 

If a significant difference exists, and yet the mean length is still greater
 

than the minimum spawning length (MSL), defined as the length at which at least 

50o of females are in mature sexual ccndition, just prior to spawning season,
 

no catch restrictions are necessary. Some reduction in average length should
 

indicate that an increased total catch is forthcoming. 
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If the average size has been reduced to a length less than the MSL, restric­

tions may be in order to prevent overfishing. Restrictions would be better 

justified if it were also known that total catch (weight) of the species was 

also decreasing. Suggested management actions are: (1) Legislate a minimum legal 

length of capture (ML ) which would move the mean length of capture upward above c 

the minimum length at spawning NSI); (2) The MLC 's should be published in an 

INDERENA bulletin which should be adequately dispersed to fishermen and fish 

traders; and (3) INDERENA inspectors should monitor the marketed catch frequently 

in Villavicencio, Bogota and when possible at fish landing sites along the rivers. 

Illegal-sized fish shculd be confiscated, violators summoned to court or at a
 

minimum they should have to appear at an INDERENA fisheries office to discuss 

the necessity of the minimum size restrictions.
 

Many species in the Upper Meta River catch are not encountered when immature 

(for example, the Cachama, Cherna and Baboso) and it is likely that the earl:y
 

life history stages are passed in areas distant from the fishery. In this case
 

the fishery exploits very few age classes and the population response to increased
 

harvest is net likely to manifest itself as an increased proportion of small size
 

fish in the catch. Rather, an increase in total catch caused by increasing fishing
 

effort would persist until recruitment to harvestable size had been reduced by
 

insufficient reproduction. An indication that management inputs are needed would
 

be rapid reduction in total catch of the species and corresponding sharp decreases
 

in its catch per unit effort.
 

To reduce the catch in 3uch a case, an M.L could be legislated, possibly at 

the existing mean length of capture. This would ensure that an increased percentage 

of the stock was protected from fishing mortality. 

An alternative protective measure would be to prohibit har.,est of the endangered
 

population during a specified season. Data is available showing the seasons
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when fish are most vulnerable to capture. A closure during the vulnerable
 

period would effectively reduce catch.
 

Marketed catch can be controlled since these fish pass through concentration
 

points such as the Puerto Lopez landing, and the Villavicencio and Bogota markets.
 

INDERE::A inspectors can easily sample these catches to see if laws are being violated.
 

Fishermen compliance with minimum size or closed season regulations depends
 

on whether or not fish are to be marketed andwhether the fishermen needs the fish
 

for 	home consumption. If the latter is the case an illegal fish probably would
 

not 	be released. However, if a fisherman also catches legal-sized fish and if
 

he 	believes in the basis for the law, the small fish may be released. Thus, it
 

is 	important that the fishing community be made aware of the principles on which
 

management decisions are made. Poss 4bly public meetings sponsored by INDERENA
 

would provide fishermen the opportunity to contribute to management decisions.
 

If 	restrictions on some species are legislated, INDERENA should .suggest
 

alternative species which are less exploited and tell fishermen which gears
 

are 	most useful for the catch of these species.
 

D. 	Future manacement ootential - the surplus yield model.
 

The CAS can in a short time (1-2 years) provide estimates of harvest and
 

fishing effort However,it is intended to ultimately provide an estimate of
 

maximum sustainable yield (MSY) of the fishable stocks. To arrive at this
 

-estimate, and that of the corresponding optimum level of fishing effort, annual
 
S 

catch and fishing effort must be estimated from two distinct stages in the devel­

opment of a fishery. Most useful estimates of catch and effort would be from
 

times when the fishing effort had remained constant for at least three years. 

Stable effort intervals allow the compensatory mechanism in popluation growth
 

to respond to a particular effort level and effect a stable recruitment and
 

catch per unit effort. 
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When MSY and optimum effort are estimated they can be compared to the exist­

ing harvest and fishing effort to evaluate the existing fishery.
 

If the fishery is underfished, increased effort can be applied by:
 

(1) Permitting existing fishermen to use more effectivu gears such as
 

beach seines, improved synthetic materials for gill nets and
 

possibly traps or circle hooks, or
 

(2) Through the news media, inforn people that a respectable living can 

be made by fishing and farming along the Plains rivers and that the 

present density of fishermen is low in relation to that which the 

system can support. Government loans for relocating and purchase 

of fishing gears should be considered. 

If the existing level of effort is found to be excessive, resulting in a 

reduced total catch as effort increases, immigration to the fishery should be 

discouraged, and minimum and possibly maximum length limits should be set to allow
 

adequate spawning. Existing effort should be directed toward the least 
ex­

ploited and less affected species such as (in the Meta system) the Doradid cat­

fishes, the Payara and the Bocachico. 

if fishing effcrt is found to be correct for achieviIg MSY, immigration to 

the fishery sheuld azain'be discouraged and careful monitoring should be main­

tained to ensure that all species are being exploited and that a few species 

are not being over-exploited while others 
are lightly fished. This would be
 

done th-ough analyses of length frequencies and relative abundance in species
 

composition.
 

Management of a fishery is like maintaining an automobile, it requires periodic
 

checks, repairs and especially tune ups, in the form of increasing or decreasiig
 

effort through length limits, season and species regulations.
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We presently believe that the Meta River fishery, although fishing has 

undoubtably existed for a least the last 30 to 40 years, is still underfished.
 

Our beliefs are based on the following considerations:
 

(1) Presently most of the important species are large and exploi ad
 

at mature sizes. If the community were overharvested, and large
 

species would be reduced in importance, as they are the most
 

easily overharvested, and small species would dominate the catch.
 

(2) Available species, which are important in the capture of other
 

river fisheries, such as the Bocachico and Pacora (Curvinata) 

in the Magdalena River, are almost neglected in the Meta River 

fishery. 

(3) Hooks and mesh sizes are very large indicating that small fish,
 

including many species which do not grow large enough to be
 

caught in the gear, are unexploited.
 

(4) Density of fishing units is generally less than 1 per kilometer
 

of river.
 

(5) The average fishing economic unit invests less than 4 hours per 

day in fishing and maintaining gear, fishes less than 5 days per 

week and uses a small amount of fishing gear, e.g. generally less 

than 10 hooks or two small gill nets per day. 

(6) Out of the entire Meta River system, about 1000 km in length, only
 

P the upper 300-400 km are regularly fished commercially. However,
 

due to the regular annual appearance of large populations of fish 

in the Upper Meta River fishery, it is likely that this area enjoys 

migrations of fish produced in the lower system. 

Since we believe that exploitation is low, (although a complete set of 

data for the calculation of MSY and optimum effort will : t be available for 
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several years) the Meta River and probahly all Eastern Plains River fisheries
 

appear to be underfished and short-term management schemes based on total catch,
 

length frequency distributions and relative abundance of the species composition
 

will provide adequate information for rational management in the present and
 

near future.
 

E. Protection of the ecosystem.
 

We strongly warn that agricultural practices in the Eastern Plains, mainly
 

confined to the Piedmont, are having an increasing detrimental effect on the
 

f.sheries resources, especially in the Upper Meta system and in the drainage
 

of the Ariari, a main artery of the Guaviare River. Active participation by
 

INDERENA should be initiated to: travel extensively and personally examine
 

environmental modifications such as clearing of riparian vegetation for cultivation
 

of rice, cotton, etc. or changing drainage patterns to construct
 

ditches for rice irrigation; inact strong legislation to protect ripa-,ian habitat;
 

reforest damaged areas; pump water from natural water sources rather than making
 

irrigation canals. The natural drainage patterns should not be modified in any
 

way.
 

Fuznigatien practices should be corefully scrutinized "in the field" by INDERENA 

chiefs with inspectors. Strong regulations should be enacted against careless 

spraying on windy days and at any time near streams, lagoons or their buffering 

riparian vegetation.
 

Joitit studies by ICA and INDERENA should be carried out with the ultimate 

goal of minimizing the negative effects to the environment from pesticide appli­

cation. It is likely that the results of this study would reduce farming costs 

of pesticides and their aerial application. Objectives of these studics should 

be to determine: (1) the minimum pesticide dosave necessary; (2) which of the many
 

available pesticides has the least ill effects, both immediate and delayed; and
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(3) methods to limit the escape of pesticides from cultivated fields to tile 

aquatic environment. 

Colombia's rivcr fish populations are renewable natural resources which if 

exploited rationally and protected from environmental pillage will perpetually 

provide thousands of tons of high protein fish annually, income to thousands 

of 	fishermen, and food and recreation for Colombians from all parts of the nation.
 

Costs of research into environmental protection and restoration should be
 

paid 	by those who are causing the damage. Legislation authorizing such paymont 

would seriously inhibit further environmental degredation by others.
 

F. 	 Continuing research.
 

(1) 	 Follow the CAS schedule as described by Ma:--estuto, el al (1979). 

(2) 	Continue to accumulate data on the minimum spawning sizes, length
 

frequencies of spawning stocks, and the time and areas of spawning.
 

(3) Monitor, on a regular basis, the commercial catch of the most intense
 

eastern plains fisheries to keep abreast of changes in the fishable
 

stocks.
 

(4) 	The econonic condition of the fisheries should be assessed periodically
 

(every 3 to 5 rears).
 

Finally, it was our impression that there exists an abundance of laws to protect 

Colombia's natural resources but that some laws are of questionable value and none 

are seriously enforced. Laws with a biological basis which people'believe in, 

would b1e an improvement. Also, for laws to be taken seriously, conscientious, 

educated enforcement officers should be supported in the field with vehicles, 

boats, gasoline and travel allowances. Without enforcement, the value of studies 

and resulting regulations is minimal. 
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6. 0 APPENDICES
 



6.1 Hydrological Cycle
 

The 'Plains have mean monthly temperature ranging from 25 to 28 C,
 

Relative humidity is in the range of 60-80%. The annual hydrological cycle,
 

however, is pronounced and strongly influences the activities of both fish and
 

fishermen. Migrations and spawning of many species occur during the rising water
 

phase of April and May, The long high water season provides an expanded
 

nutrient rich nursery area on a moderate flood plain. Receeding waters in
 

November-December force all fish back to 
the river channels or into the few
 

permanent water lagoons. Predators probably enter the Upper Meta at this time and
 

feed on abundant young fish. Fish concentrate in the few deep water pools
 

during the dry months of January through March. Young of the year are rapidly
 

reduced by predation as .ell as by competition for limited resources.
 

Catch, as indicated by commercial landings at Puerto Lopez (see Figure 1),
 

is greatest during the rising and falling water periods April-May pnd November-


December, respectively, and is probably a result of increased activity and/or
 

abundance of fishable stocks in the Upper Meta system during these 
seasons.
 

During high water, catch is lowest; stocks have just passed a time of heavy
 

fishing mortality; volume of water has increased five 
to eight times, thus
 

decreasing the density of fish, and the flooded habitat is often forested and
 

therefore difficult to expluit.
 

During the low water months of January-March, catch is less than during the
 

transition water phases on each side of it. 
 Low water stocks are somewhat
 

reduced by large catches in November-December, Water is at its clearest level
 

of the year (secchi disc visability 50-60 cm) and fish max, successfully avoid
 

gillnets. Fish may migrate down river below the Upper Meta River study area.
 

Warm water, decreased prey availability, high visability and decreased water
 

volume may result in fish becoming semi-dormant in the few deep pools, hiding
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among numerous sunken tree trunks. Fishermen who skin dive to gaff Amarillo
 

catfish duringthe low water season claim this is the case. Many fishermen blame 

beachseine fishermen for the low catches in this season. 

The hydrological year begins in April with heavy rainfall in the mountains.
 

The rainy season on the plain is less intense; it begins later, ends earlier, and
 

is about 60% of rainfall i'n the upper piedmont.
 

By May, the Meta is near the general high water level, Volume, however,
 

increases considerably until July. Apparently increases in height above about
 

450 cm results in an increase in flood plain area rather than water height.
 

Rainfall decreases in September and October; however, little decrease in
 

water depth occurs until mid-December when water has drained off the plain.
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6.2 Unit of Effort; the Canoe-Day
 

Almost all fishing is done from canoes, but all canoes are not used for
 

fishing. Many are used solely for transportation of people and cargo. Also, if
 

a fisherman owns two or more canoes, although he may alternate in his use of
 

each for fishing, he can only use one at a time; so, we consider that bi only has
 

one fishing canoe.
 

The count of canoes is the first requirement in estimating fishing effort.
 

Through interviews at riverside dwellers' homes, we found what fraction of canoes
 

were for fishing. Then we asked how frequently they fished to find out how many
 

fishing canoes were in use on an average day,
 

Counting canoes can be done rapidly in a river boat, and for practical pur­

poses, instantaneously from an airplane, Interviews are the time-consuming part
 

of surveys. Linear regressions between (1) canoe count and fishing units and
 

(2) canoe count and fishing units in operation per day, for 19 sets of data
 

provide predictive equations for preliminary estimates of fishing effort without
 

conducting survey interviews.
 

Data for regression analyses were separated for main river and tributaries
 

as we felt these two areas had substantially different relationships, Generally,
 

for main river sections, fishing units and fishing units operating daily are 79%
 

and 49% of canoe counts while the same respective relations along the tributaries
 

are 86* and 57'.
 

Main River sections
I 

Y = 0.99x - 36.0.; Y = fishing units (r2 = .94, n = 8)
 

Y = 0.48x + 2.15; Y = fishing units operating daily (r2 = .76, n = 8) 

Tributary sections
 

9 
Y = 0.91x - 216; Y = fishing units (r = .98, n = I1) 

Y = 0.59x - 2.15; Y = fishing units operating daily (r2 ,76, n = 8)
 

All x's = number of canoes counted,
 



6.3 Canoe Counts
 

Canoes were counted from an airplane and also from a boat once during high
 

water and again during low water in HW' 1977. The largest count in each section
 

was taken as the best estimate.
 

Both counts were, for practical purposes, identical. The totals for all
 

sets of paired data were 1168 and 1279 
canoes for counts from boat and airplane,
 

respectively. Differences occurred in individual pairs of data and are probably
 

due to local movement of canoes (counts from air and water were often several
 

weeks apart). The results reassure us of two things. One, that counts from a
 

boat or airplane are equally valid, and two, that at least within a time block
 

(season) there isvizually no change in the number of canoes found along the
 

Llanos rivers. These conclusions indicate that (iY very little replication in
 

sampling is necessary to estimate canoe abundance with precision, and that (2)
 

canoe counts along Llanos rivers from a boat 
or an airplane, whichlever best fits
 

the requirements of the investigation, need not be validated by counting with a
 

second method. These findings should lead to considerable savings in research
 

time and funds.
 

There were 31% more canoes counted in the low water season than during high
 

water. Dugout 
canoes without motors are not likely to move far and it is unlikely
 

that canoes move in and out 
of the Upper Meta River system with the seasons, It
 

is likely that during high water, some canoes are kept along ephemerol streamr
 

and latoons out of sight of the surveyor, and like the fish in the system, are
 

compelled to move to the main river channel during the low water season.
 

Canoe counts in 1978 were made from a survey boat, Routine aerial counts
 

were discontinued in the Upper Meta River system.
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Canoe Counts
 

High Water .1977 Low water 19.77-78
 

From From 
 Ft, 
 From

Boat Airplane Boat 
 Airplane
 

Rio Meta
 

Rio Guayuriba-Puerto Lopez 
 85 82
Puerto Lopez-Rio Upia 125 114

9.7 70 
 163 
 124
Subtotal 
 .182 152
Rio Upia-Puerto Guadalupe 288 238
 
-- 101Puerto Guadalupe-Rio Manacacas 73 94
 
-- 101 124 
 76
Subtotal


Rio Manacacias-San Miguel 197 170
31 27
San Miguel-San Pedro de Arimena 
32 34
 

29 30 
 50
San Pedro de A.-Porvenir 41
39 26
Porvenir-Orocue 47 51

30 39 
 36 
 98
 

Subtotal
Tributaries 

129 122 165 224 

Rio Upia 

-- 66 -_ 64
Rio Yucao 

11 10
Rio Manacacias 14

11* 31 
 24
Rio Cusiana 34
 
98 131
Rio Cravo Sur 108
 
74 
 98 -- 82
 

Other upper navigable tributaries 749 110
(00) (14)
estimated considering fishable
 
kilometers of river and canoes
 
per kiometer in the Rio Upia,
 

Sums where pairs are available 494 
 513 
 674 
 666
 

Air Counts = .1.04 and 0.99 boat 
counts.
 

The linear relation between counts from an 
airplane (x) and counts from a

boat (Y)
 

(n = 18, r2 = .64) 

Y = 5.6 + 0.91X
 

Best estimates of total 
canoes 
 849 
 1225

in the study area
 

* this pair not 
used in regression since a canoe 
landing was not 
seen during

count from the boat.
 



6.4 Strata descriptions
 

Stratum 1 (the main river) includes the three main river zones of the frame survey.
 

This stratum contains a high intensity of fishing effort, a wide variety of fish­

ing gears, and a large and variable CPE. It is uniformly composed of mixed
 

commercial and subsistence fishermen, contains fish buyers in 
all seasons and has
 

a large annual catch per kilometer.. Apart from these statistics, this stratum
 

is one continuous river segment uniformly affected by seasonal and daily
 

fluctuations in water lpvel, turbidity, etc. 
 Also fish migrations appear to pass
 

completely through the stratum.
 

Stratum 2 contains the six upper tributary rivers: Pajure, Metica, Guayuriba,
 

Humea, Upia, and Tua. 
 These rivers, although each having unique properties of
 

water quality and being uniquely affected by weather, have in 
common a high catch
 

per unit of effort, commerical and subsistence fishery segments, and fish buyers
 

at least during the high water season 
in the lower segment of each'river, CPE
 

is relatively stable and annual catch per kilometer is relatively high for
 

tributarv rivers. However, there 
are substantial differences among the six
 

rivers which may warrant further division, ir deletions, in the future, The Tua,
 

Metica, and Pajure are relatively deep and occupy narrow mud and sand basins,
 

The Guayuriba, Upia and Upper Humea are wide valleyed, shallow streams with rocky
 

bottoms. Another factor is 
the extent of agricultural development in each river's
 

watershed which often modifies riparian habitat and introduces toxic chemicals
 

to watersheds. The Tua, is 
the only river which appeared to have no more than
 

subsistence farming activity within its watershed,
 

Stratum 3 is the lower southern tributaries, the Manacacias and Yucao Rivers,
 

These rivers originate in the p2ains from spring-fed streams. They meander
 

considerably and their flood plains are characterized by an abundance of oxbow
 

lagoons. Unlike other strata, waters are 
acid and depth of visability is
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relatively high. Commerical fishing is mostly limited to the exploitation of
 

ornamental fish for which an extensive fishery exists, mainly in flooded back
 

waters and in adjacent lagoons and connecting streams. Density of riverside
 

homes is low and consequently very little fishing takes place for food fish Most
 

ornamental fishermen have residences in Puerto Gaitan, Fishing gears include
 

gillnets, long lines, and single hook lines.
 

Stratum 4 (the Cusiana and Cravo Sur Rivers) enter the Meta River from the north
 

and originate in the mountains. This stratum is the most distant from markets
 

and isi enerallv without roads, During the dry season, the rivers are not navig­

able. These factors, and the fact that most residents are employed in cattle
 

ranching, result in a lack of commercial fishing. All fishermen interviewed fished
 

with one or two single hook lines, a gear which has a relatively low catch per
 

unit effort.
 

We encountered nc fishermen in the lagoons zone adjacent to the rivers, and
 

the number of people fishing this habitat appears low in relation to the fish­

able area. Lagoons in the Meta River system are generally old river channels
 

which became isolated lakes as the river changed course. Food-fish fishermen
 

have homes along riverbanks. They may fish river, cano or lagoon depending on
 

water conditions and availability of fish. Thus, interviews at riverbank homes
 

provide information from both riverine and lagoon segments of the fishery, FoK
 

these reasons, we have removed lagoons as a seperate stratum from the survey
 

scheme.
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6.5 


Amarillo 


Apuy 


Baboso 


Blanco 

Fobre 


Bocachico 


Curvinata 


Cachara 

Cajaro 


Curimata 


Chancleto 


Cherna 


Annual (An), high water (W) and Low water (LW) des riptive 
statistics of Length frequency distributions for 25
 
commercial fish species. Data is from commercial catches.
 
A t-test was used to evaluate differences between means of
 
low and high water LFDs. In species where seasonal means
 
differ significantly, t-test comparisons between those
 
b seline data and future samples should use baseline data
 
which is specific for the season of the new sample. If no
 
significant difference exists, use 
the annual statistics
 
in the comparison,
 

n mean(-cms)/St, Dev,
 

Annual (An) 141 10G,2 28.002
 
High water (11) 58 116.6 
 2.231 means are different
 
Low water (,W) 83 88.8 3.143 C= ,01
 

AN 69 59.7 5,992
 
MW 5* 60.0
 
LW 63 59.9 6,074
 

An 386 69.2 6,790
 
HW 47 72.0 6.892 means are different
 
LW 339- 68.8 6.694 .01
 

An 165 48,7 8,522
 
HW 61 50,9 6,757 means are different
 
LW 104 47.4 9.190 c-= 01
 

An 
 118 24.5 7.8525
 
MW 3* 36.3 means are different
 
LW i11 24.5 0.724 o= 01
 

An 152 41.3 8.567 
M; 46 38.0 10.311 means are different 
LW 106 42.7 7.293 = 1 

An 437 53.7 4.991 
h1W 366 54.1 4.912 means are different 
LW 71 51.7 4.931 C(- = .01 

An 28 75.7 17.720 
F.; 15 78.7 18.18S means are different 
LW 13 72.2 17.220 oC= .01 

An 
 26 20.5 17.220
 

An 
 45 37.0 5.291
 
NW 
 23 34.7 5.570 means are different
 
LW 
 22 39,3 3,894 o= .01
 

An 127 64.3 5.321 
HW -123 6!1.1 5.136 
LW 4* 71.0 



n mean(cms)/St. Dev.,
 

Mapurito An 
HW 
LW 

76 
33 
43 

38.9 
36.2 
41.0 

6.584 
7.279 
5.201 

means are different 
cc = .01 

Dorado An 37 81.7 .823 

HW 
LW 

26 
1 

82. 1 
79.6 

7.488 
11.638 

no difference at 
o(= .01 

Payara An 
HW 
LW 

53 
8* 

45 

60.4 
67,1 
59.2 

11,389 

10,390 

Palometa An 
HW 
LW 

55 
34 
21 

26,9 
26.2 
28.1 

3,200 
3.346 
2..594 

means are different 
= =0.1 

Paleton An 
H1W 
LW 

52 
14 
38 

96,2 
101,7 
94.2 

22..524 
23.799 
22,0.5 

no difference 
= 01 

Ravado An 
HW 
LW 

507 
175 
332 

69.,3 
68,7 
69.6 

16,122 
16.302 
16.043 

no difference 
= .01 

Sardinata An 
HW 
LW 

11 
8* 
2* 

49.2 
51,3 
48.5 

9,261 
7,285 

Sierra 
Cagona 

An 
HW 
LW 

63 
57 
6* 

61.0 
61:8 
52.8 

7,848 
6.779 no difference 

cc= .01 

Sierra 
Copora 

An 
HW 
LW 

78 
32 
46 

54.9 
55.7 
54.3 

7.848 
7,863 
7.871 

no difference 
cc= ,01 

Sapuara An 
W 

LW 

40 
14 
11 

33.0 
43,1 
41.5 

13.169 
3,92 
6.88 

no difference 
O= ,01 

Valenton An 
HW 
LW 

28 
18 
10 

138.6 
136.1 
143.0 

41.327 
45.347 
34.724 

no difference 
OC= .01 

Yamu An 
HN 
LW 

21 
5* 

16 

39.9 
43.8 
38.7 

6.526 

5.275 

Yaque An 
HW 
LW 

68 
20 
48 

51,8 
50.5 
52.3 

5.807 
6.065 
5.676 

no difference 
CC= .01 



6.6 Photographs of 17 of the lesser exploited commercial fish species.
 



La Saidinata (Pellona flavipinnis) Family Cl]upeIda , 
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El Yamu (Brycon ? ) Family Charanidae 
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El Agujon (Boulengerella luciuis) Famrily CtenoILICiidae
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Li qus , 

La Curvinata (Plagioscion ,-quamosissimiis) Family Sc'iun i (11( 
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La Payara (Hydroiicus scomberoides) Family Cynodontidae
 

The upper and lower fish are Sapuara (Semaprochilodus Laticeps)
 
Family Prochilodontidae. The center fish is Dormilon (Hoplias
 
malabaricus) Family Erythrinidae. The latter species does not
 
enter the commercial catch.
 



La Sierra Cagona ( ? ) Family Doradidae 

La Sieria Copora (Oxydoras niger) Family Doradidae 



El Paleton (Sorubimichthys planiceps) Family Pimelodidae
 

El Cajaro (Phractocephalus hemiliopterus) Family Pimelodidae
 



i 

El Yaque (Sciates marmorates) Family Pimelodidae 

] BaI-biancho (1l'n ir1-pu s pniramlpl) Family Pimeodidae 



El Apuy (Brachyplatystoma jutiruense) Family Pirelodidae
 
(Note the long catodaI f ilaments)
 

Mapurito o Canagente (Ca_11 2 1 hvstis mncropterus)
 

FamI ly Pime ilodiJa;_
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El Tigrito (Paulicia lutkeni) Family Pimelodidae
 



El Chancleto o Boca Sin Hueso (Agenelosus p.) Family Ageneiosidae 

La Palometa (Nlossoma duriventris) Family Characidae 



6.7 A pict6 ral description of the Upper Meta River and its food­
fish fishery
 



Most Eastern Plains rivers oriqinate in the Andes Mountains
 
La gran mayoria de los rios de los llanos Orientales se
 
Originan en la Cordillera Oriental.
 

The Meta River durinq hiqh water season at Puerto Guadalupe, near the cen­
ter of the Upper Meta River study area. River width is about 300 meters. 
tl rio Meta durante la epoca de aquas altas en Puerto Guadalupe. El ancho 
del rio es de 300 mts aproximadamente. 



The southern shore of the Meta River is generally elevated,
 
thus limiting flood plain formation.
 
La orilla sur del rio Meta presenta, qeneralmente, elevaciones
 
que limitan la formacion de inundaciones en los llanos.
 

During the dry season, the aquatic system is reduced to narrow
 
river channels and isolated laqoons.
 
Durante la estacion seca, el sistema acuatico es reducido a
 
rios angostos, arroyos y Laqunas apartades.
 



iiSmall' oxbow: :lagoons::are :common::alon6g the;.Manacacia n Yuca
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Bagre Rayado is the most common fish in the Upper Meta River fishery,
 
and is an important part of the catch during all seasons.
 
El bagre rayado es el pez mas comun en la pesqueria del alto Meta, y
 
su captura es un renglon importante en todas las estaciones.
 

Fish transporters arrive at ports between 6:00 and 8:00 a.m. Fish are
 
rapidly sold to intermediaries who then either sell the fish to the
 
public, store it on ice or truck it to larger markets in Villavicencio
 
or Bogota.
 
Los tranportadores de peces llegan a los puertos entre las 6:00 y las
 
8:00 a.m. Los peces son vendidos rapidamente por los intermediarios,
 
a otros intermediarios que ].o venden en los mercados de Villavicencio o
 
Bogota.
 



The municipality of Puerto Lopez has provided a large ceramic­
topped table, protected against sun and rain to facilitate
 
wholesale fish marketing.
 
El municipio de Pto Lopez esta proveido de ona mesa de baldocin,
 
protegida de la llovia, para facilitar la venta del pescado.
 

INDERENA biologist and assistants record lengths and weiqhts of fish
 
in the commercial catch at Puerto Lopez. Species composition and
 
length-frequency distribution are determined from these data.
 
Biologos del INDERENA y assistentes recolectan datos de longitud y
 
peso de los peces, que se venden en Puerto. Lopez. La composicion de
 

especies, distribucion y longitud de frecuencia son determinados de
 
estos datos.
 



Fish transporters also carry people and farm
 
products to ports. On return trips the-, carry
 
manufactured qood requested by fishermen.
 
These varied services increase the probability
 
that costs associated with opertaion of a motor­
ized boat can be made.
 
Los transportadores de peces tambien llevan
 
gente y productos aqricolas.
 



Upper Meta River food-fish are also sought after 
by a growing family of sport fishermen. The
 
larqe size of many Meta River fishes make this
 
sport especially exciting.
 
En elalto Meta los peces de consumo tambien son
 
solicitados en la pesca deportiva. La gran
 
tamana de los peces hace este deporte mas
 
excitante.
 


