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Progress Report on Fisheries Development in El Salvador
 

DAVID R. BAYNE*
 

INTRODUCTION 

IN FlnU.AInY 1971, at the request of USAII) Mission, El 
Salvador, l)r. Doliovali I). Mioss, of(lithe hilnatiollal Cetir 
for Aqcactiultue at Aibnrn Uniiiersitv, coticu'ted ai surveV 
of the ild fisheries of' El Salvador. Ilh was assisted hby 
p irOllll of tile Fisieries Sect ill, I)eparthnelt cif Foresth'v 
anld Fisheries, ltinistrv of Agriculture ind Livestick (MAC), 
El Sailvador. Piirlpos( of the sirveV \\.I, to review Iacilities 
atid activit ies of, the Fisheries Sectiin alid to deterlile if 
stilicit it potetitial all( 1(1iced Vxisit'l to jisltif y acceleratd d,-
velhpiellt of iliialid fisheries and, if so, to in(cliiiitelid a pro-
grani of iilatid fisIeries developiniitlf ii El Salvador. Coti-
Cliding that iincreased fish prodict ioli ilch: offer all i1 )aho1-
datice of relativev intexpensive, high quality atilial proteil to 
diets knlowli to be deficient ill aliia proteini, Moss' tect l-
iiended the following: 

1. Itnprovenlient ait expalisiolli it 'eseatih facilities at tile 
Fisheries S tation located at Sat it a Ciruz PcorriIo so thiat tll 
effective research progratn could helaiiiiilittd. 

2. USAID Mission financial support for the purchase of 
laboratory atid field ecjilipintit. 

3. USAI I) Missiot support it ohtaitihing technical services 
froin the Itnternationial Ceiter for Aqujacutilire iii the forn if 
a full-time resident fisheries advisor and short-term technical
icvl,"L[;iaIcI.' 

issici ii A aig acProject
Mission lind UTSAiI) \\ashhiigton acceptance of these rec-

AID la-688, tildercnineniclatiotis resulted iti Cottract No. 
wihthe atutlor vis emiployed thersdniihre dwhich teiio . n a tihe resident fisheries ad-

visor Ihegititg Jiiiutarv 1. 1972. Followinig WVashingtcn and 

and Spatiish laiguage traiing in El 
on-cam puis orientation 
Salvador, all efftrts were devoted to coordinating and ad-
vising iin the development of alt effective inland fisheries pro-
gram. Efforts were concentrated ill the following work areas:

1. Renovation aid expasion of research wnd supporthig 

facilities lit the Fisheries Stittioti, Saiti Cruz Porriilo. 
2. Aquacultura research. 

:3. Aquactultura] extension. 

.t. tinvestigations of the fisheries iesouirces (f major lakes 


tiid 	other iatural waters of El Salvador. tbeition,aiid 

STATUS OF THE FISHERIES PROJECT 

Administration and Personnel 
Anticipating increased etnphasis to inland fisheries itn the 

iletr future, the MAG administrativety elevated the Fisheries 
Section to full departmental status Jatuiay 1, 1972. This 
provided the Fisheries Department (siice changed to Fish-

o Assistant Professor, Departnient of Fisheries and Allied Aqua-
cultures, 

Moss, D. D. 1971. Itlaind Fisheries Stirvey Report for El Sitl-
vaidor. Project: AID/csd-2270. internattiiil Center for Aquacttl
tiir, Atibuini University, Atiliirti, Alaliinii. 

cries Service) a separate operating budget and1, more effi
ct it admii list rat ive aligin o't. At (tat time, tlere were six 
Ihicrst-cit'iitith'v It hiititri pirsiltite l ' f hadt l. 1nli, i' 'hlinoi conl
pIh'td lloii\ersitv degrees, t Vohliteer bilo-Illl Peace Corps 
gists, and a sll'pol'lii shiff of two. Dlrili 1972-73, a bi
lhgist withl it M.i. degree i s a Ilhaidd ofIh, a shwvais pfo ilt 
cries Service, five tIew Salvadorain llthniciaitlls (foir with iIIli
\eisitv degrees hi biilo \) wi're hired, atid twi adlditionlal 
supprin ig staff were etniliphved. Of tile f'c)11r Peace Cor'ps 
Volillteeis whose inlorniil duty totuiris tellniii'iacd ill 1972, 
thi' Vere ieplaced and olie cxt ellidec I foir atllotl1ir \'ear. The 
lww vi olt('tcrs all possessed B.S. degr'es ii fislc'i(.s aind on1e 
had tile M.S. ill Iinillology. The Fisheries Serv' ice also t'Coli
tracted the fill-titne services of two civil etllgillers, i geolo
gist, alldit a tcIpogral icr to direct ile site selcetill ialldat 11
structiot of earthenIp ls atid related facilities bothliat the 
Fisheries Statioll alid for tile c'.tntliininitv fisl pod develop-
Ineit project. 

ltcreased enphasis aild support for the Fisheries Service 
Ihas led also to illclreased respol isihilities. In additiont to iiland 

waters, the Service has beell Charged with lnagellietllt ailld 
developleit of fishery resources of brackish and nmlarine 
\vaers. 

Financial Input 
Filticial sucpport for the Itland Fisheries 1)evelopment 

by the Go\eritneit of El Salvadorvstyipreduin172n 17.Cptaipoem (GOES) wast 
ndstlyimproved dutritg 1972 alid 197:3. Capital itndprovmeUt 

funds allvo''ated for the reoovatioti of existinig and conistruc
tion of new facilities at the Saltat Cruz Porrillo Fisheries Sta
tioti are summairized its follows: 

Year Funds blidgetced 
by#MA(G 

1972 (Jan.)..... c 15,000' 

1972l(c. ) . 135,000 

1973 (Jan.) 119,000 

Tr,.AL. . 269,000 ($107,600) 

Project use 

Construction of six earthen
welis aid drillitg if dep 
Atlional on ccnstrtc

tuion, renoa'ition of existing 
itlilding, and constrtction of 

..Wet hil" 
Additionl pond covstrie

construction off shop

ware ho isc' - feedrooln coii
plhx, drillit g of second deep
well 

' O lne 	 to $0.40.tlii (M) is equivaltnt 
ti additioi ti the capitil itnprovemtit budget, the Fish

eries Service operatiig budget was iticreased frot ' 110,(l00 
iin 1972 to c'227,0() for 197:3. The atpproved bidget for the 
1974 fiscal year was ('288,:360. GOES hilts also intiated it 
conr, unity fish potl developmetit project that calls for coli
stritetioi of 00 coiiillittiitv utw i aie citlt i llagt d fislt poilds 
tiougliout le 'ollltrv. 'h Il pontls arte t'itig ctohstricted 

itld teehtnitil alssistitice provided by theiFisheries Service. 



Ali initlial budget off '¢131,250 was ap~pr'opriated ior this proj-

ect in I973 mitd ill adlitiomal C16(2,3 10 bas Iet ipproved 
to contittittt this work ill A special o1' t'222,0 01974. (und 

t
\\as appropritted for the intvestigatiot and iitvitti\ of' ;
:ulitie It itats, which wats to begin inl 197-4. "aid 

Renovation and Construction at Fisheries Station 
HIltoitiott and expllisioi of restarlth aiud sipptlting 'a-

cilities at the Fisheries Station at Salta Cruz Porrillo tre near-

former 'onlsistelllN produced gKreatler yiehls thaiu (Ihe littler 

ill polds reit' iiig orgalie ai itd iliorgiti tic fertilizers. Tllis 
is to the ighii'" grtowtlh rate of '. aurma females.attibuttd 

(rowth of miles ot the two speci,'s was ,plr)ximately eq.l, 
the nties :lwavs attaint'd a larger size titln Ichital's of

the. sallie age. (C'owthof1 the originm]]y sloukt-d "iilapiaill all 

trials tet'asc'l ailttu'r ppi oxiitiith'lyv3, itltis, indicating tim 
poult carlrving capacity was being ap acleld. 

Iesearehl was t'tgun to ssteleiititall\ evaluate the illtore 

itg completion. Progress ill this area \was extriiel"N sie\ i l 

1972 dute primarily to hak of hiidiig. 'he C.15,t0!) avillable 
itt Januiary 1972 was expendedliy juit' 1972, and the addi-
tioit1 v 35,1)00 tlt htad been appropriated was not released 
until December 6, 1972. As atresult, approximately ( niloiths' 
working time Was lost. Progress during 1973 has tvin steady 
though not spectlaerht'. 'T1ie fact that only a miiiinomn of 
heavY equipineit \\.as a\vailalie, atnd ti s ill generally pool. 
condition, delaved ompletion of' the 33 eartlhen ponds unler 
construction. 

Nineteen new 0.05-hetar earthen ponds (ave beeni com-

plhted and ae i t use. 'h'l remainiing 14 pInds are n'a ii 
ct'onl)]etit. Two deep \telIs have bee t drilled to provide lt 
albutdane of good t liality water fobr these pods, as well as 
for other facilities at the Station. The first well has I'-eI 
tested and found to 'ield it excess of 8100 gallons per miiitt. 
Chemical aial\sis atd bio-assay indicated excell'tt tter 
quality. 

'ITirtv conrete piods, catch aving it surfitte area of 21) 
SltaUre meters intd a depth of Ilmetr, were coinstriit,.d and 

are iiu use. These ponds greatly icrease the ,itililber of ex-
periment al lintits avtilai'leot research atd provide arel for 
holding fish, frees erathen pods for research.whieh 1ore 
Each potid Ca t be filled tnd drainiled i idepenitiidently aiid is 
supplied with well wtter. 

TwO i'\w btlildigs, 1wet lilbrator' 1nd a shop-wmrehiouse-
feedroon complex, are virtutallv comiplete. The wet lbX)ratorv 
contains small concrete holding tanks, ltnIu'ita, and facilitices 
to miintaini and cu'ture eggs 'Ind fry of experimental 'atnimials,. 
A small air-conditioned room provides ]ahtoratorv workingTi re e,n~ os pli e \ i ti t hie Im i id i ug. s ho p- wa o ,se-f ee d mi m 

building COlnttillS Offices, :torilge space, a workshop, ;'r1i a 
fish 'etd preparation area. 

itenovation of the existing office-l'oratorv bui!ding -viis 
completed. Necessarv structural repairs were made, broken 
windows iind damaged screens replaetd, ,ffic'es wer'e parti-
tioned, atnd the entire building was painted. Saiitary facil i-
ties \wee repaired and ne\\ sewage lilies laid. The cemiecal. 
biological laboratory wits comipletelv refurbisht'd, iinsulated, 
air-'onditioned, aint equipped. Tli electrical system ftor the 
entire Station was re-designed, \%th new huies andt rais-
formers povided to assure adequlit electriCal )ow' to tc-
commodate the int'reased demand. Night lights have been 
placed ill strategic locations onl the ,toundr to protect Igainsti)iId 
theft. 

Aquacultural Research 

Ai acti'e program of mimacuItmrah ,'eseareh has ieei (-i-
dueted at the Fisheries Station over the past 2 years. 't'i(i' 
progrtm wsits designed to provide practieal inforimtion to 
Sitlvadoraut fish growers and to deelop teelnology tht 
woutld lead to increased produition. and profits. 

Yield tritls to compare production of two fish species 
(Tilapia aur'a aid Tiapia mos.vmbica) were oi(lictedt uu-
der different test conditions tt the Fishe'ies Sttion. Tii 

4 

potential of nliative spe'i's ol atmlttic or.galisitis. Hesulls 
with tile most ]:,ipIlari flrshwate iood fish. iojarra twgra 
(Cih-a.t,%oma ma 't01t11s), eliiinated it as a possible eul
ture species I' 1 Salvad'. Ill replicatl f'rtilized pod 

t'ials, the fish grew slitlv, replduced prolifically at an et'I 
age, and Iotal ittll'ih ptroviltio was extrctllel*v low (4-li) 
kilograms per lletctare). ll prlgress are vartiell pond trials 
with five other fish species, juilin (l1h itdia latcm(hll'.sis), 
gi.pote pIando (Cichfaiso~ma not/aout'it'), tepenlichii 

(Agoi ostoii st111o fdivola), in ilet (,1hA1.il ct'Phal1 , ,t dIOtw 
Iltgre (..rios g om'ct' ' ,lc), as \\'(l fis with freshwater c'is

tattai s, crab (Psci tdollwp'ltmsa olatl), aitd shriip ( Mav
robla'him 1t 1 and .lacrobrachiilu anwrictlum).'ltUt 

cutitd i l 
pens and ht I-iliit-illettr fish cages. ULsiiig these technilues 
permits iitensive 'tlltt'e f ishil ithittrld v l illittt 
iiait-inade Pt ds itid reservoirs that t'i I 

riliapia have t'teesticc'essfullv t.1I-lettare fish 

et';taIIy tonsidered 
t etcess 

gt'aiis pet' Iectare i pes rec't'i'iiig ;t pelleted f'd itd 4,000 
kilogrins per ietare ill pes receiviitg oitlV fertilizer were 
olit aiied i) triuls tI tt' Fisheries Statioli. 

A pelleted supplementar V feed containitg toff'ee pulp, ai 
inexpensive, commonlv :vaivl)]e by-product of tle Coffee 
industrv, is being evtit.ated for use 'ith T. aur'a iii cages, 
peis, ctonicrete pools, and earthen ponds. The feed iilgredi
ti ts include: 

di fficlt to inamige. Animal ,itids i, of' 12,0)O kilo

lIgredient Pi'rceptage 
.Colihe pulp 30 
Corn .a! ........ 24
 
Molasses ------- 20Cotto nls ed li ,1 . . . . . . . . . . .. . 14Wheat bran ....... ......... .... 10
 

]otle iltl.. _....................... I 
Urea ............................... I 

All of these ingredients are readily available and the low 
cost of coffee pulp results iii ,t total feed cost of only ,1.72 
(C4.30) per 100 pounds. Although the ration contiutied 
oi]\, 21 per cent total protein and no animi protein, high 
atlitud vields (.1,025-I12,504 kilogrnms per ht.'cU'e of pen) 
tif1. aurva have been obtained iii replicated fish pen trials, 
Table 1. At 'L stocking rate of 400 '. aurea per 100-stutare
meter peii, feeding tile supplementa'y ration more tlitit 
doitbh' production of treatments not receiving tile ratitio. 
A feed cost of $.,067 (c0.17) to p,'oduCe etch :additional 

of fish privtd to be hoth eeoolieiial aiod pret iCal. 
li ,'esC'eh'Ci to tetem ite tle Most desi,'ad)le fiige,'iling 

ratesot 5,000,stockin) rate tf '. aunI i whett cultured alone, 
10,000, and 15,000 fingerlings per hectare wer tested ili 
fertilized ponds for -t Ithperiod. ttil Vield it d4-moi Both 
Yield of ntmrketabl' sized fish (1.1 centinters an'd larger) 
w'ere used as criteria to judge which of the rates shlild be 
iC'em mt'ided. Iigiest averige total prtodutiioi p'r year, 
:3,2-19 kilograms pcr bectr', wts relized tl the 15,000 rate. 

The rate of 1(0,0010 finig'rling s per hectar' produced o'l 
1.94:3 kilograms pe' hecttre per 'ear; however, it yielded 
tie highest pe',rcentae of marketalt sized fish (85 pe,• ceiit) 



'Iix~' 1. lRESUt 0'i.'l'FEED"I:I:INGTIALS~ I IN l II PENS \VI'li(OND, ED:I'I 1(X)-(0111I(-.Ml,'lI-Ar, "dOIl)ill(Ifl'! 
I'I)'Il IN, III. I,IIo INA 1l8)N (rI)NIAININ :10 I': (i i COFFi'I'IisEE 

rcItIneIIt IedI sedFish IhIpli- ,
Iestotkd ates stocked 

lish 

,No. ,\'o. Pet. 
(h. inimille 300 2 66 
Pellet 300 2 56 

3 Pellet -(10 2 100 
4 Pellt 600 2 100 

Control Nole 3(h) 2 .17 
Control None -I(10 1 97 
Control Non 01) 1 18 

Proiecttd yiehl hased oiu351 growing days.
 
BIased oil i of C-1.30 per 100 IOnIIlds.
feed rcost 

Based ou estimated prIldliiutil control with 60(0 lislh.
 
Nllte: .Market \alu' of fish at was per pol)id.
pond !:ite V'0..I 

TjABL.E '2. COS-IS1 .AM.) Rl-'IUHINS OFl. Fl[I ]PlH)lDU(Cr'lON IN 

1.:. S.AL...41) ' 
.31st.. 't i 1 -1 i i . .. . ....
CJost (Il"'t-l'l iemllllllrc i 

. .... .
... .. .. .... 

It l tcommercial 
Initiaicosts]"stirnattd cost of' crintruc'tiou ( 1.5-hm. pond) 8,00M.00 :3,2(M.(W 

Sein nlet(locally made) 300.18) 120.00 
trlit"aIts for transportilng fish 50.00 20.00 
TT . 8,:350.1)00 :3,341.11 

Fixecd annual costs 
Amo rtizait 01' IOf I ronhSIlrtiOn (20 years) 11).00 160(X) 
Amortization of seine 1ets ald otlher 

e1l)iple it ( 5 years) ... . 70.00 28.(81 
TOTAL .170.0 188(0) 

Co:.s of production 
Fit,i' 015....... 0.(0hljis, 15,0W Oy C0.15 225.1) 
!"ertilizer 

Chicken manure, 15,185 11. 0 156.(0)C0.0:3/11 .... 182.,40 
(NIG ):S(,, 66 Il1.slperplslphate ........ 11.00 -1.I0 

Lahor, C'2.63/Alm,/man 
Stocking . ............ 118.60 47.20 

Fertilizilng .. 

Sampling 

I larvestingtlnarketing .
 
Iepairing of tile pond .
 
TOTAL ........... 


Annual gross return 

. 24.00 9.60 
-....... 14.8037.00 


108.0( 43.20 
.168.00 67.20 

1,147.011 158.80 

7,772 11.(a Cl(.411.. ........... 3,10M.00 1,243.61)
 
7:37 l. 00 ('0.20/l. ................... 147.101 58.80 

OTA L.... .................... :3,256.00 1,302.40 


Anmlt. gross return ........................... 3,256.00 1,302.It0 

ix1'(1 ........................ 188.00
aunua1l costs 470.00 

A nlulall .............. -158.80costs of production ---.. 1,147.00 
Anotlal 't profit ............................ 1,639.00 655.60 

EQUIVALENT TO: c1,092.00 =-$436.08/ha./year 
or S177/acre/year 

IBased ollthe prodsuction of" mafl, Tilapia 11nd gimpotr tigre 
culture during 6 months ill it 1.5-hectare poled located ilt tilt' 
Fisheries Station, Slnta Cruz Porrillo. 1972-7:3. 

Sill\ Av i il Prit-tedAv'. 

I)uration gIa,,i per total fish /of trial stocked I)l'(l.ltio/ 
fish ha.,/vr. 

)rls g. Kg. 
156 83 3,610 
150 12-1 .1,025 
160 102 9,982 
160 90 12,50.1 
156 77 2,790 
161 -18 .1,12.1 
I 0 65 1,5:3 

JRE(EI\ING; A 21 PlHt CFI.NI 
iULP 

cost for 

cll add. 1b. 
voe 'ni5 s of fe fih 

"
 
:1.25 
3.70 (.27-13 0.6857 
2.29 0.0672 0.1680 
2 85 0.0655; ' 0.1637 

i 'argesttotal qiiaiit ity o1 marketable sized 
k ilog ram s ) . 

Some pi ds at tivt' Fisheries Station were Ill 3laged as 

productio uilts to gajl insight into roitiic 
piroblems and to test alternativ'e systems of management, 
suchits total harvest versus p.rtial harvest. One large pond 
WaS Iiiallaged for production to obtai1 

illtan I i iih ( I ,650 

Coil) lWiercial iiiform a
tiosOll product i o costs aid return oil ilvestment. It was 
stocked per it'ctare with 10,000 mal. Tilapia and 5,000 
guapote tigr'e, an11d (d1ilyCichlasom (m1ntagclinse, receive 

application1s of chicken minure (10-2(1 kilograms per lie
talre). Total 3ut1ual fish production was in excess of 3,090 
kilograms per Iectare, and o.'eI 1.5 tons of fish were sold to 
people coming to the Fisheries S'.ation within 31 3-day period. 
Ai economic analsis of this .t11lispresented in Table 2. 

- (t
One of tile irost serious proliems encountered ill Tilapia

clture is overcrowding of the lnopulation bec'aiise of early, 
prolific, and frequent reproduction of these fish. A oltion 

to this )roblem has heell the stocking of 3 predatory fish in 
combiation with the Tilapia to control the number of young 
snurviving. Th2 piscivorous guilpote tigre, C. ninnaginsin, Was 
found to he excellent for this purpose. Snhsequentiv, research 

done to determine which stocking rates il. ratios of 

Tilapia and gnapote t.gre yielded the highest production and 
greatest profits ill fertilized as well as fertilized and fe,: 
e-ithe ponds. Preliminalry resilts indicated that, ill po(ds
receiving tile supplenientarv ration with 31 per cent coffee 

pulp, stocking rates of 12,10 Tilapia per hectare at a Tilapia 
to tigre ratio or 4:1 were most productive, Table 3. This 
stocking produced greatest total yield (3,864 kilogrn.ais per 
lectare per ',ear) and the highltst anual yield of m;,-kct
able sized fish (3,526 kilograms per liectare). 

TAIILI-i 3. I)IILIMINAIIY lRE:suTs OF TRIALS IN PONDS IEC:IVING FEIIILIZEII AND FEI.;i CONDUCTIEII)T1I0 DEERMINE MOST I)ESIRAiILE
 
STkC:KIN(; RArEs AND SIOCKIN; RATIOS FO11 Tilalpia aurei AND CUAPO'IE TIE1' CONIIINAIIONS
 

lreiellt 
Tilapia 
stocking
ratt/ia1. 

"3l'1pia:tigre 
sticking

ratio 

No. 
1 6,()O) 4:1 
2 ...... ... . 9,00( ,4:1 
3 12,0W0, 4:1 
4 6,(})0 8:1 
5-.,() 8:1 
6 . ............ 12,1()) 8:1 

Projected production based onl365 growing days. 

ration 
if trial 3)l3C3tCS 

Projected produictioo per 
r tare per\ 'rye,,Av.

i Net
Nt't 

size 
stofeois.cstocked fish 

oio
convsersion 

Dalys 
150 
150 
15 
15) 
150 
150 

No. 
1 
1 
I 
1 

1 

Kg. 
2,545 
3,738 
:3,864 
2,959 
3,630 
3,280 

Kg. 
2,148 
3,277 
3,526 
1,980 
2,54 6 
2,773 

g. 
121 
138 
126 . 
108 
114 
1(12 

1.8 
1.9 
2.3 
1.6 
1.8 
2.4 

5 

http:c1,092.00
http:1,639.00
http:1,147.00
http:3,256.00
http:1,302.40
http:3,256.00
http:1,243.61
http:3,10M.00
http:3,341.11
http:8,00M.00
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ABOVE. The small c.tfisl,, Ihaidia gite- j ... 
malvsiv, grew well in pond trials at thLe 
Fisheries Station and may prove valuable 
in mixed cultures with Tilapia. Further re
search is needed to devllop spawning tcech
niques.
 

BELOW. Rcscai!n with cubic meter cages
 
(shown) and 100-cLbc-neter fish pens eval
uated the feasibility of using these enclos
ures in nahral water, of El Salvador. 

ABOVE. The freshwater rhrimp, Aacrobrachim triclhlun, 
grows well in ponds, but more research is needed so that it 
can be successfully spawned and reared in captivity. 

RIGHT. Practical and inexpensive fish smokers like this were 
used in experiments aimed at finding altenative methods of 
fish preservation for small producers and artisan fishermen, 

6 



AB..II' This c'ountint tit- 4 

hle. oO"t,ructed at the I.Fish
cries Station, greatly facili
tated tie orderl v t.olPeution 
Minl proessing nf lata from 
reserch )ond( sampl)l~l14
han cesfiig 

.till 

- ABOVE. It. islieries Service b~iologists co)leete(l .vital fishery statis -iatsites 
where lake fishermen sold their eatch. Cast net lishermen of the reservoir 
La Presa 5 de Novieinbre were always happy to ooiperate. 

,11)(.1oS 

BEI)W. 
Of 

lesearch was done to lind elfective, practical, and 
controlling (uatic weeds like the water hyacinth, 

economical 
Eichhornai 

_re.v'il.cs,which pose at serious problem to many lake lisheries. 

7 



A loothvir i|o |t-to 0J -i.. l llillig. I otll otit )"~, (1, 1'i il 

th e lis t' o f 1 	 i;,,,w i h \ b r id fish . ( :t'rl ih , crosse s (1f diffll' et 

'ilapia species vied oliv ioale ollspriog. Nolt 1o11 are these 
fish utatlt Ito 1:piriduc", t tt r i Ill lt lll Ii Itrow'th 

to Ow Nfloilh'it01tparedis all adhhed advii.. ,ge.i l' ishThe risStation \\ill Sooll acquire fromn Brazil stocks of "lilalpiahow-
OrVM 'an1d Tilapia llihltiva. which product, the all-owde h\61-id 

l v l \k add dio tothere.el\% 1\ rid c ul i s l a ec sil' 
lish cultri e ill E1 '.'.algi' ' 

Aquocultural Extension 

P1rom1oitiol f ish l.ll114. tlo ilh ot ll' c'lll v, is all 

esselial Step il the Iulore de\Nclopnlc t of a, el:XCi olaid 

i 3Nias sIldltiollte soccess willIi t't\Iri progll, depItd 
soonll and It 1\(l.I this cl 'e a1coilIll is ed. ' cause of this 

eed. c'ltsider:t1l eolrts hiie bet spe over t'i ft past
'e:,rs to eslaldis l a fisheris extensido l capability withinl lh l-

.MAG; Progrvss has b~een shm\, hloweer, (111 prillrilY to 

the folhwi 	 l)act 's: t3. t ta 
rie of, fish glt 'eing t'iw ll 

Salva),dor. Tht'ee liol1idition til r gt'tet -
I. Thil t c il prm oted isl t 

is t ilhi existi 1 

8ural l'xhvision Service 11ai ni1n avaidlableI'm offering 	 ll- ty, of ledmicil
:assistalle( liceded , and th ere.(h l leetl oo 
to extenlsionl pci-sollo'] (i studenits of agricuutorv. 

2. Although aquactillurv is similar in inlal\' \Wa\s to ilore 

tladitiollil l'oros of* agricullurv' till aquatic (q\iroullivit 
offers Some ulli(Ilt p lolu s not co.co ,ltred ill t rrvstrial 

colture, 
:3. The inlal~ilitv1 ;,oid o,,,\iI~lgll'Ys 01' 111V.. giA-1ltiril E"X-

teosion, Service of MAG il till v;a'Iv Stages of' till project to 
ilCtc'pt till rcspoosilbilitv tor fish comltural proolotioll anld ex-
tension \\.is it col lici;tilg fic'hn. ..' was the f'act that the 

Fishivries Service \\.its prohilbited friln Iproviding this Service. 

A f ril po ld v~a oi tie ul--clt Sat s o, fshllitio l tud 
sta edstotsrovide 

clfo it io ill the"t't mtvIsljat vxil s co~ u ' o p o i e 
culurfa npd "I;d ti thes dyoxs \is cnu 

. . ... 	 '. ""/"ca lo e .. ............. .... .. . .. ..
. .. .	 . . "l "1do . .. to 

m at k (.t%. FI o u t ,, h Id: S a k ad o r is Sm al: l a 1d (It-l st N po p 

Il~iled so this shtn1 is plactical ill a large 1Inlllluir of cases. 
t ' IlIeilaplt'Apside t'ml that'lih .(1l1,r Ixilsi eh i i th few 

supetCmarki t.i o I t'il tc arIl, , iralting a ud s ec-yifg is the
.d\ loclood hv,'iil iused to I,,oct-s fish Cor de1layed Sale. 

stu'divs \\-re colldoit ed to dvh~ic il ifSmoking of* 11ih would 

he practical and 1c,.111al il Ell Salvador, ad il the pro d-
Il at llt hell' ' If fs I'tvpIt ilawls.~ tishi h cons ll'ro5isvd 
smol(kers \\Vrv' demuosh';iied ill wv'\eral fish Iproducilig areas 

latc11d 'll5 i 'iit di ll i at' ll gi It tll. 

.\liticipati I lal l s t' l might aris si resit'lt o ill

creased illtd fish prodctin, tI., (Ili h ris Service has ii

l tl r5'. fish market i1g sur' \', aIol' m;tl llo istI-Ithitll 

tving atheIedsoi .:
 
i 1.A c.etua l 1 pitot id delaill(dI or i ia d (ish proIuIllts.
So lrces a nd l altitis of fish Sold thro)ugho ut the 
C011l,'\v. 

atios 	 ttupplydel 

.dI.G't' i ph cal list it ioo f fish markts 


Sl so ill lucto ill titd lia ltd. 
t't id'dcl s. 

5. l' I t l s CO1i eed i the Sylem.xarketing 
6. Price strocture of the fish market and seaso,1 l \'.'aiations

in fish lpric es. 
Ill ;,dcitioll to other valuable~h ilcn'rxuatioll, this Study re

vctahvd that El Salv'aho" was oot olevliog the domlestic de

maild for fish mid has beeln impol-'ling Salted alld dried fish 
ill 'ol.siderable (111111itit's fr-om both Nicaragua mird Quite~. 
mala. 

Collnpilillg l,]l 	 pl~ tillelt illhorrltiol: gathe,ed over tile past 
_ 'asof resea,,ch and stiud ,, members of tile Fisheries 

Service hlave prepa~red it ".Maimal of' Fish Ciilture" for El 
Salva;dor. Designevd to provide practical 111d specific infor
,natll oil ipond culture of ifishe~s to Salvadoran growers, the 

m ;,,oal co nitainls Sections oil tile im po 'ta,ce of fish culture, 
polld colstructioll, poild 111,1 ligelnlcl , biol ogy cf Culture 

Species, p~roces'sing mi d olilrkt'ing, and tile Ipossibilities of 

1. Numb~er, size. locaion, cm oliion. itd cur,'t use"of 
all exisliog farm powds ill El Salvadlor. 

2. Fish species beig used and mai;,gelovot p~ractices eral-
phoyed. 

-3.Major problems limiting fishi ipoductioo, 

J. A, esimat of'actal uctill.haveainua pro 
5. 	 Ali vstimalte ' o te;,1 alo; i p odu ctioo bse l 

.5. of npote tia ,-o ucti , ,esimae a~m~al 
i'rodue n~o,obtai,,ed illseleted farm p ods thlt were stocked. 
m anaged, a od h rvest d I) ' v bio logists of the S evie. 

63.Proce";iog 	 aod mark-Mti, lted miques em ployed, 

Results of tis Study' elhiasized till- great nieed for it 
sound 1:,'omo)tioo aod extcusioo program. Tile 45031faril 
lpoods ill till stud ' had it cooiiod surface atrea of* .53 hec-
tar'es, vvt only 1() pe," celit of' the a,'ea \,,,its Ibe'ig utilized to 
produc'e crops of fish. Tile alloual productio, froim these 
wvaters was estilatd to h~e le~ss, than 7. )00( kilog,'ains. Owii-
e's of alm ost half of the 1unu1sed poods expressed sl,'o,,g il 
te ,est ill fishi culture bu t lacked till koow ledge of Ilow to 
pursuie it. If' proonotio, efforts coufld get oohy 40) hectares of' 
OIheexistiog ,-53 l rought i:to lproducion,. a m olida yield c ould 

easily rise to 1-(10{I kHlgrams. This oO-fold increase. ill 
productiom assumes the construction of lio additill-al pollds 
and no ill provellel s ill culture whlmiques, 

In addition, to fthe f',ril pond v\dalaio l l o v .\1i the rv-
search 	 program u,,dcrw ' y at ic IFisheries Staill other, 
situdies have Sought ilt'om ua io ,, reviatv l to) comm e 'ci:l alld 
sulbsistenme iowd fish productli,..Most fishi arv marketed ill 

also were pepred to assist ill tie xtelsiol effort. 
The Agricultural lE:xhcusioll Service. which eomnprises it 

Departimenit withinl it co:1llettely Separatfe division of tile 
.MAG. has lit exteosive I etwvo,' of' field offices throughout 
fthe c.lalrv. Short coirtl:ses, demootratioos, aod workshops 

benl coodo ted IbYFisheries Service personnlel foi- tile 
ellefit of till cxlt'osimt ag.ents. Short courses arid demronstra

tioos h.'a\e also Ibtcii preseot d to studeots of the Natio la 
A.g,'icultural School wh re it large majo,'itv of tie future ex

te tsioo gen s stud\Y. P,'es vt plans call fIor sim ilar trainilg 
to be offered to te :hoiians of IFO(CO , ole of tie co ltitr's 
hargest comiluilit\' developmencit organlizationls. 

Ill coolperatio, " with the U.S. P'eace Cor-ps, till' Fisheries 
Service assiste~d ill the constructioo and maiiagemieit of a 
dhillo, s'r;,tioll fish pond on a, model farmil in tilt lo,'thecro 
Sectolr of' the c.ountrv. lIt Otobe," 1973, .,ppreximately, 830 
faromers frloil silrrl-olling aUreas visited the dicilolist,'atioll 
pood while :tv',di,g :t fi eld (lit\' Sponsored by' the Peace 
Corps. Wr'itten .1 d oral i',torilltioll col 'erriiog fish culture. 
were pr-veeted to the farom groulp, 

T hel( m ost coour agiog de v-,'holm e t witid u fth past 2 vea,'s 
COliceriling promlotionl of' fish Culture has bveul fthe commiit
,le m,1>\ . ..G to establish two fish cultural Specialist posi

lion~s withio the ..\.ricolto';Id Extension Svr'.icv begiollng ill 
1,971. lit adtdition. F~isheries Se'rvice peis.miel will b~e :d
hlowed to coildld exlt'lsiol, ac'tiv'ities al,.. to provide recital
cid assistalCe' directly to) poind o ,,viers w ho 'eqluest it. A 
plaillid trailiog pr'ogram fo, tlhe liew extellsioll Specialists 



tiCS dolring 1971-7:2 osim l,vwill inu de~h inl-cou'( r.N, v tii tlion ;kllt shildv. as well ;Isv~x- Th'le giathiflg of fiSlIriVS stAli., 

)osill' to ;I sliccssli cicomm c ial,. 1131 ila/nia O 'Iipnitioli inluded two, I-nItlotih visits th)oe ih lake, iou' litiitig the dt ' 

at the (untonal Agric'ulturai (Center. Turriiaili, (isLtsIH ,I. WlsOni iuild t!ie other doin tilwetI ~isoll. Smaller lak st 

weret isic- olyi onei., and tihlll'ltil depeinhdd .o ilsizeLake Fisheries 
t o:;
v orkfbe( v o, "v'ite

lAkvs of FA S alvation hav ' b elel i'ti l's i' 
Studied over the past :3 \'ears. This viios. of studie's \\as o jcie f b \ I % oM ior m ti 'al aritificial 

a nt d to inimas g(lolt a r\vnt'o f iin' 1,7i h. 
to provi dalt dll 1 ac'h lake's fi s- t' i s vri hhs

de 1signed ' 
I of t . 1) . g i lt hei v l •S~llgth t f i ilr u l o ia 

c ie s so tiatt fillil II I lig svin fi l i l i ct-itltialtil 
Silvolor Inta: ti , iighto f'I.5 s v illtilt, 1(-itii.lii .i : . tttrdirs 

,9 lo ae sd o l'li lat gai el L i :31. f'aaisi piklill ll eci. i d i tf cali
is i s tould be l esi d \ til i. ; a rtisamr t e lu 

t i ' o t ch(i l(i, s tl ca rried nut 2 . 7 1-72 we 
sh if llw to i'lh I catc(. 3 (Xt l osl fis i (lis1111 i

fisheries statistics. I n19:3),, em phasis \\as . d i (. d 
studies oil te limnllolo anrd fisl-'rhes bioltp of v;1uh :-l'. \ihtr (:rI iLr s' \ w llsw m n 

Both studies indlihed the fi\.]argest lakes El Sadvador: -I.(;all' informati ( )i lish procssing and narkelirtu 
Pr-,ide Novtl'rilrh' (t2(1'hljiiil1 Liltiiiittt1'is S'itii iistr03u1ithS i. 

like Ilopaungo (7 (s.ur kihmtvts), Lake 19uij a d estimate m5lk ll' hh.(412 square \aot 

Iilonithers), Lak 07t. 15.2: 5. Establish .ensus akv., .Irof2s(25 oi litch7,05a2lw ki59.tts), LAI( a t with selcted 
()iomega (2-1.21 mid oi25 111\ si1.al,7a 1ishe:rto ollec (ndrecord alch (1),catfi hsqzlarV kilolm4t7rs), the paid
Prcsai 5 de No\'ivnbre (2() squarw kilineutvirs). S'llallhl illo thl. 
areats receiv'ing mtetcnion were lLguna Verde (7.5 hcectllres), Fl'orma] reports ha\ve heen prepared for ech ]akc ind sc-
El Espillo ( 100(Ilectmres), Chalilchuilai (5 htvoitmvs), ILagoli hected portions of' the ifil'ormatioll Ilame hee(ll pulished. Ta

de Metalan 12 de I ( 9:sand 5 su sfme OfIe'tars), ad l.ag,( (i.ota 7 - 01arize tie more ii).sting in(or-
LthIans ) . 2.I.2Slll5i3lg.llati-n .1. (.s, i.still li]'pro17ont su Nrh 


I. (. V .t , (('l cItfIll (., fll: sltTAi.I. 1972 ,.1(l . -,(NA\m (1(1 I ,.IH v : 7 \ 1 1 ccI ii( il\ 

E'stimiated 'ti h'[tsii lu \ h . t'! . ..
iake'and \,(-'ar Sorfat' thtal alluai r Satelda/'i 'l' \HlA]V~ \ht'VaOfUc h.tA-r .1 (atullcompo)sition by wteight 

I l ). Kg . KgZ. .8 S C P'er c'c'it 
Ihopango' 19q58 ........ 7,052 130),.t(m) 18.-19 :38,64I0 8,"6M(X 5.-S 1:1.70 cic'hlids (86), sardinv (14)-
IlopaigO 19q71 7,052 1()7,3MH 15.:22 59q.05-1 1.17,6:358.37 2.92 Cihld (9 ) afsa3 ,sri 2 
()lomvlegi 2,4201 -1-,,)m 19-1.60 1(M,3:I]'1 250,792 -11.-15 10)3.612 catfish (17)1971 Ciddhids 0.2), sardint. 0.0l, 
()hotnga 19q72 2,.420 52.1,.16(6 216.60) 67,9q33 169~,83:2 28.07 70.17 c~atfish (5-1), cichlids (2.5), sar~dine (:20) 
(;Giil 1971 2,940 8 8.2 129q,8-15 17.67 -1-4.17 (58), cirlids, sardine.259q,01-1 5 1,93):8 c'atfis] 
(-1uiia 1972 M 0 66.0 5:3,,0):3 1:32,7017 18.(W .15.15 catfish (5.S),2,9q-10 19.1, cichilids, .sardine 

Coatepet vlt 2,50() 113,517 .15.A .10,379 1(10,947 1(1.15 -40:71971 ciclilids (86), treshwatr crab (1:3) 
C(Mtepel tie 1972 2,5() 199,872 79.9 79,531 198,827 :31.82 79..55 cichlids (93), freshwater crab (6) 
5 (h.Nov., 1972. 1,600 121,872 76.2 32,157 81.142 10.18 25..5 catfishi (52), cichliiS (38) 

1,li ( 1958).
"(;roul' int'luths p~rinmarily \.lanatx las'iallis and ,'10thd lops.... licmsia ,spld 


:(ro inluphill /isldia guahl/ inb,is,.rilus guat1iliell.05 anii rills
(l th .\ htiTllori.
 

'I'Aii.i: 5. .A unII- (i;ANI'NIS I'N'OUNIEIliI.I iN IV.' LAII(;:S IAKI.S (." I. SAI.VAOlO ItSY YE-AR (NsUMulAI.S INIICATEi 

IOSH'ION )F. ()II ANIM IN CvI3, Ol. MIN'US ()CCUtItENC )oIt INIItVIES 

(CoattpetItt' IlopalNlgie ()loii-a ( uiil 5 lIe Nov. 
Sci'ntifti and ,omm3llon.1 i iilt, ". . . . . . . . . . . 

_192-1-56-71-72-7:3 
. . . . .. . . ...

1924-58-71-73 
. . . .. . . . . .. .

1,957-72 1924-63-71-72 
. . . 

1924-72 

Cichlhso/ia dlicii,ce,,l' . .
Cichlasomat1uttu/atim, minjarra azul' 

. . 
-

..
2- 2 . - . 

. 

.. 
-+ - + 

. 

Cicilasoolo ma,'racant/is,toiarrit fli gra 
CirilaIslma lm'aglitl., g.apl)t' tigrl'
Cichlsom inveki, mIojialri.. 

. -
- -

-
.. 

-
1 

-
1 

1 2 
I 

+ 
1 

+ + 
2 

-
--
"+ 

--

. 

:3 

. 

+ 

. 

2 
:3 
. 

Cichla.solamotaglgi'lIse, g,,alte'paniI 
Cichluaolanligrof(m.ialum, btirra + 

+ 
+ 

+ 
:3 

+ 
:3 

I 
2 + :3 2 + 

-
+ 

+ 
- + 

-.. 

+ + 
Cichlauwlma trimacltilun, istatagia - - - - :3 -- - + + + 
Tilapi inunsum cl/Ii,tilapiiinit'gra'.. . . . . . . +--- + + -
Ariis glJeth'l1 'l/is1is,bagr( (catfish )-. 
Arius taillori,wicho (citfish -----------
Rhat//dia guatemalt'l.vis,Jililinttish-
Ataunax fa.siattiv, sardill-l 
Molilv'Via .sphif'oln.chimbla 
Roulboides salratforis, 110instc'-
Priapichlthylsh'tol, cfimlbol.Th!rina iuiia, llli(Ildll . 

Ihcifquis .salvaldorsi, chil -o---

-

-

..- + 
. 
. 

. 

. 

-+ 
. 
.. 
. 

-

. 

-
+ 
-+ 
. 

.. 

.. 

-
+ 
+ 
. 

-

3 
.-

. 
-4-
+ 
+ 

8 
7 

-A 

.-

-
+ 
H-
-

-4-
+ 
+ 
+ 

+ 

1 

-
3 
4 

-

.-
---

-+ 

+ 
-4 
+ 

I -
+ 

I + 
I 

-4 
- + 

-+ 

.. 
- -

- 4 

+ 
-
-4-
-4-
+ 
-

-

-

+ 
1 

"
-+" 
+ 
-

-

Profividulusgutemal'ensis,chilmla- - - --- ---- ----
Aalbh'leps dowiii, cuatro oj(s .. . .. . + - -f + + + 
Pseudothel/p/.s( m agna, canro (crab) - - - + -- + + 
Agoiioslotnus 0ntiticola, wwince'in - - -- + - - - -
C'otrojl(olis sp., ronlih (,iniok) - - - -+ - - + -
fac rollwlhiI lit tene'lhm, uhliliarOll(s 

(shrimip ) - _ 
- - - + -- -- + -

Introdhced spocivs.
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hial hild '2 \' ~ltillbiolo,vy it tiltto fishevlell 

CI*ter ,:():2 is lnotlwortiv that lake Uniieisit of El Saikkolor. Ih.hld serv\d a.sa biiltIgist anld
ductioll %%is I,109.,9.1. kilogritis and I'ettlrl-s \1h. A\lego 

($2,8, 12 1). It 

tihe nIost hrltih' o tile ive, contribut'd ahliist hall as the aictiglI Ivad of the Fisheries Ser\ice. ;If)hii~ 1\ oh 	 itOlome,. prodliil.L This lilke hald it .ollpiIrittiviily ) dditioll.l cildidales hlave Ibet sch-uted alldOt the tota.l 

\%vtrv colliliol to all of te fiv'elakess: t\%o cichlids,species 

(ichldaoill, 1nirobisiaxiilialli(iitt~sh.Ihaindia alnd! ( iihllaxonai lag'.llso,lm ,'. it;,chill-liid, ..\. llax 

fa.cia.hf.0ti till to I tlillmlIS .M l'li, -sill. llilopl.s. Tllv 
-

lillluoal Yield Iwr ilect~lre of 2(6 kilogralns. ()ith' \e IishJ 

i' ,C. is til'pitiic ,ll 	 IlMMU llIvIn1llgilipolt' tig re, 41glllis 

Ilati\Ve species. It\\as ilitrdIIced from NIarlglill ill Julie 
I8 and bals s,ince ikllatild ;I promin t place illtill' colt-

i'nrciAl t;lti f (ecll leddhlake, 5. 

l\o lake sur\ve\ teainis Ili' ai studies iil 1973 to provide 
tile 1 )o(rtant atillilti11101r' ililfiilliitilll i nltlllil'rtiAlV il 

spetcies, to gather in0)re detailed data Oil tile Ibiohogicil alItd 

ph\sicil c.arateristics of eailh like, anld ;111de'llillto test 

liessv types of fishing gt'ar and c;apture techniqles. This work 

will o'onitilue througih lT97-1. 

GrwthElof xlos aiatiu plilnts ill son1e lakes ald lestel-
s (If l S~'lor i ide'elopet 

Ilinates, ti fisher. Th ivi''inil,twater lichhornda clas
Alio'w, is tieI11st se'iolis pest. Hese''rh tvials conduectd ill 

rates 	v'-1972-7:3 reveltid thlat tilt, Ise of 2,4-i) anine( at 

ing beetw n Inrd 15 I' 1ta a e10 1pouts J 0 ll' ill fI ti'e
Md ee -01O M iea ill lnS utrO lli lg th is pf l t,enic o f e 'O 

ill; !,i sties 
being used to beiter illiaiage iIlpolrtiallt aliuiatiC resources. 
Presentyv' uIder 'IIsiderlioll is tile first fisheries law ever, 
with jrisdiction ov'er illhld wiaters. Efforts are being made 
to incorporte new knol'dge of tile fisilries Ikost 

Ifllllt ,ielslilt thIlese' an s1rve\s 1 

of each lake 
into this new law so that tie fisher\' is ildequately protected 

and wisely mianaged. Also .5 -l di 'etouteoie of the lake 

studies, tile F'isheries Service has begull a carefully planned 
stocking p,(graiu. Lake Olollega iland Laguna de JocotAlt 
were botli folili(to have large plinkton populatiolls blit lacked 
fish talt could dil i i, ttiliiit p11 ill of tile food chiiI.. 
Mothly stocking of the plankton feeder, Tila'ia aurt'a, il n 

I't~ 	 Ill 
both 	lak'es during 197:3 lits resulted iinbreeding populations 

was to ine'ese both 
of the fish. Objecti'e of this stocking 

total Production and production a desirablecarn-of Iore 

iercial species. 

Participant Training 

The Head of the Fisheries Service, Jose E. Cabrero, d-

though trailled academllicllyv as aIbiologist ald with consider
able working experience ill 'botIn and pilhit physiology, had 
ilid no toIial or prattit'al t,'iin1g illfisheries. It Was recolli
mended that USAID El Salvador provide funds for him to 
participate ill a stud' tour of til International Center for 

Aquactltlre, Auburn Tiii\'ersitv, anod other se'cted fisi Coll-L 
ture research and training facilities. This would allow Mr. 
Cabrero, who ]ilas the resp 1sibilitv for directing and ad(1-
ministering tile 1lhit1d Fisheries Project, to olserve tile vst
rious facets If allon-going ilquillilttiral trailiing and testing 
facilitv, alld traiiningsel eted carriedRil foodduring \fit% 197:3.Thisvisit oe('(1111 out fish Irod.Il'tiiiOperations. was 

Il June 197 3,Cesur AlIrego illies began stI"lltow'd it 
B.S. degree in fisieries niIgeient att Aibun "University. 

prmI'i lo- fishiy' raiiiing at Alihuli tll'ersitv. ('X't'iliii
G;arcia I10iits \ \viIl coloph-le h~is B.S. degrlee lot fthe 

U'ni\versit of' El Sal'ador iu \it\, I97.1, will eiroll the fiItUniers t\v howmid :ilM .S. Io\\n 	i o h i u rn . h)work 

degree il fisheries. \ii. Iilril- s wiked as a bioiohvist l. 

tihe Fisheries ser\vice f rover 2 \ears ailaeedi has r)'et'i'igs 
intensive I'n lish Ir1i ll,filr the past 8 li lhll s. \Ir. (:i
b'trero, thei lead of Ihe I'isieriis Service, will (11111 ill tiie 

(Graiuaute School of \uburn Ulis ersitv in Mialch 1974, to 

stuth for tile PII.). degree in fisherie s o1l;lgelllet. At the 

tille of his ('llrililolvllt, XI. (C hrerl will hlavc' served as 

Ilead 	(f tile Ser'ice foLover a \ear. lHe hias had excellent 

training illI)iology and is fluent in lnglish, having receiv\ed 

both till' B.S. ind M.S. dtgrees lt tlhe Liiiversity of' New 

Ilainpsilire. Vith the etlrll of these anid perlaps other 

will have the trilined 'eillical persoiltriailees, El S11'aldol, 
ilel to carrv out all etetive and illiaginati'e fisheriesilt't'l 

program.
 

Peace Corps Participation 

hIIIeassistjIeeIC- of tiltU.S. IPeace Co,'ps ill provid inilg \,oI
u tee r b iologists to w o rk S'-al\'ad on te r p rts i llt ie with o ran c 

Service hilas been al integral part of tiledevelopiiellt project. 
These voliiteers bring telIicai k owl\ledge, ICICISlhi 1) ilbil
it\,,;d,,,( inliti ive tie jol). TheIC. hIave 'oIt il Ited signifiti to 
eutlN to the progress made over dhe pllst 2 ears, ad their 
co'tiied participation islesiralile.
 

Short-Term Technical Assistance 

revi'w ( El Salvador Ildd FisieriesA pri oject ti 	 3 evel
h a, dteelli :3-10, 1973, il'Dr.,1pment ifP"ljttr'ltiods l'fo 


oss, (f til' Int'rliltiolli Ctnter foi AquaclilturC, Aubii
 
University. Rets51 adi conluinsl (Ifftthis visit were 

U' sl 	

re

ported tlt er."
 

Noveibei 18, 1973, )r. E. W. *cCov, nlagricultural 

economist with the Agricultural Experinlent Station, Aub'nii 
University, arrived to condu t ; general eeonoinieiia lysis 
of Salvadoran inliand fisheries with eiphasis oi fish culture. 
R 1esultsof this study hiave bcn pul)lished alind distributed to
 
USAII), El Salvad,'.:3
 

USAID Ecuipment Grants 

Laboratory and field equipmient imade availalle to the in
land 	Fisheries Develhpient Project thro .gi USAID elip
nient grants Ias greatly increased tile teclical alalility 
and self sufficiency of tile Fisheries Service. Little could have 
been 	accomplishel without this illportlIt input. 

\loss, 	1). 1). ANI I). 1. BAYNE. 1973. Rseview of El Sailvador 
Project All)/la-H88. IiItriational Centt'r for Aqiiacul-Fisheries Uiversity, Auburn, Alabama.ture, Auburn 

:Nl:CoE', E.W. 1974. Econlomic Analysi, of the Inland Fish-
Center for Ailuaculture, 

ulmn Ih v'rsity, Aill.mi, AI 1Ia. 
cries Priot'et ill Ei Salvador. IlntI'rntiliI 
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Fisheries Publications 
Although there has Ien somei activits, in the field of ii-

land fisheries for appmoximatel\' 25 years, few tedhical pub-
lications were availahIe prior t't197i. Much At what is known 
of research and evaluatioi coticted earlier was passed 

aliong by word of iiioliti. ElIforts have bee n made to estal)-
lish reglar chalels for pl ishiig imnportait research finid-
ings and for distribltilig exth'sio0 and promotion literature. 
The following have beeii published over the Iast 2 years 
of the project: 

Extension Literature 
S ERV IUC PISCI( LA.. 197:3. Ma:ntal de Iiscictltua. Di-

reccion General (l. Hecilrsos Nat',rles He: 'ovahle.Nliiiisterio 
de Agricilurt v Gmaderia. El Salvador. 

Siiviclo PLSCICoLA. 1973. Ihfornacion genral sobre 

algln os aspectos importi pata I salv'aldo'elmaCtes risci'uhtilnra 
Direccion General de Rectirsos Natu,'ales Relloviables. Mill-
iste ,'iode Agricultura v Ca iade ,ria.El Salvador. 

S.:RIcIo PiSCICOLA. 1973. Que es piseictiltura en El S,1l-
v'ador? ])ireccimo Ceneral de Reciirsos NatraIles Renovables. 
MNinisterio de Agricnltura y Ganaderia. El Salvador. 

Research Related Literature 
SA.NcHEz v l)oMIG:(:E.z, CAI.os. 1972. Embriologia del 

camaron dl rio. Agrictiltura en El Salvador. 12(2):11-13. 

BOWMAN,l),'I. 1972. Cultivo de hi tilapi.t ell tgma dilce 
y sada. Agricoltunira en El Salvador. 12(.2):2.1. 

CA RA IIOS, ( i.:ii n. 1972 Iivestigaciii sobre 
AIi ltu , El.Slvadr. 12 . 

algas. AgriI ltira C ElSalvado. I2(2):25. 

JOHNSON, K,, A.AmItO NI.,:ai IY ,M liiXA I.('o. 1972. 
E\;alhliaiol de los pri ripph's lagers de El Salvadtir. Agrictil
tra ei El Salvador. 12(2):26-:32. 

HAMn1os, C. G.AND 1). It.BAYNE. 1973. Cultivo de 
"ihaiia(mnr (Steiidadhier) (-ii corrahvs de 100 i' 2 , alimei 
tado artificialliielte coil gallinaza v un aliincnto preparaido 
c o :30% pllpa de cafe. Serl'iCio iPisc'ic dli. i)irc'Cciol Cei
eral de Hecursris Natralhs evl ihs. Miiiisteio de Agri
culLra v Giadlehria. El Salvador. 

metodo pirac
tico v econoni ico para vIlcltrol quili o (ie jaciiLto de igtla, 
Fich'horiiia crassipx (Nart.) ler 

BAYNE, 1). It.AND E. C. lTi'l. 197:3. Uiin 

ci El Salvador. Servicin Pisci .
coo a' "' cola. I)ireccion e: eral de Hec, rElssNat rales 

MIinisterio de Agric iitura v Gaiiaderia. El Salva'dor. 

B~ovMAN, )AVID. 1973. Comparacimi entre Tihapia aur'a 
(Steindacl'ner) y Tilapia mossambica Peters como peces de 
estanique en El Salvador. Servicio Piscicola, Direccion Gen
eral de Recursos Natuirles 1enovables. Ministerio de Agri
culttura y Ganaderia. El Salvador. 
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