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Life History and Fishery of the Enchova, Pomatomus saltatrix,
in Southern Brazil

Manuel Haimovici and Loiz Carlos Krug
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Abstract,  Landings of the enchiva, Pemeiss safigreix, along the south-western Allanliv cuast from
Rio ¢ Janeiro (23°5) tu Argenting (3H*5} averaged sboul SN ¢ {1970-92) and atlained a peak ot aboot
FEO00 ¢ in 1971, Most caichies were with pursc-scines uod gill-nets along the coast of souther Brazil
and were of imdnature and young sdall enchoves moving northwand in winter toward lower lativedes,
Ring formation on scales wecurs in winter in association with low wator temperature and decreased!
feeding setivily; the maximum obscrved age was K years and the largest specimens measured up v §00
mm total fength (TL}, Both young of the yoar and older enchovas fed on fishes and squid. OFf southemn
Brazil. enchovas are mulliple spawners from mid spring w late sommer and first manuity is atcained in
lhe third year of life at 350 (o 400 mm TL. £ saftasrix specimens from southem Brazil and Argenting
seem to belong 10 4 single stock, amd ohserved migration patierns show similaritics to those in ether
regions: movemenl tward lower latitudes in winter when surface wmperaties decrcasc and toward

higher latitudes in ke sgring and summer along both shelf and slope.

Introduclion

Pomatomus saltatrix has a worldwide distribution,
generally in temperate and warm-tewperale continental
shedl waters (Briggs 19600, Aloag the eastern coast of South
Asmerica, It is commonly recorded between Bucnos Aires
Province in Argentina (4(°8) and Ric d¢ Janeiro State in
Brazil (22°5) but ocours ax far nowth as the pulf of Venezuela
(Valdes and Aguilera 1987). Common names are ‘anchoa’
and ‘anchoa de bance® in Umpuay and Argenting and
‘enchova’, ‘anchova’ or ‘enchova marisqueira” in southern
and south-eastern Braeil.

Despile the species being relatively abundant from
notthern Argentina o southern Brazil, present knowledge
about it iy rather poor, Early papers dealing with this specics
in southern Brazil include a description of the purse-ssing
fishery off southern Brazil in its eurly years (Yesala and
Bager 1973 and a report of acrial sorveys w delect
migraling cochova schools ofl’ Rio Grande (Barcellos 1976).
Betwesn 1976 and 1983, the landings by the purse-seine
fishery of Pomotores saltatrix in Rio Grande were
monitored regularty (Haimosiel 1987), Biologival samples
were collected between 1976 and 1947 from the purse-seine,
gill-net, bottom-lrawl and hund-line commercial fisheries
and el research cruises from Solidio (30°40°5) o Chui
(34°30°5), and young of the year were sampled from the
mouth of Patos Lagoon caught with shrimp-rrawls and
beach-scines. Age, growth, fcading, first sexual maturation
and annual reproductive eycle of the enchova were studied
by Krug and Haimovici (1989 and Haimovici and Krug

(1992) and the fishery and scasonal and inter-annual
chanpes in the size and age structures by Krug and
Haimuvier (1991).

The enchova is a highly migralory specles shared by three
nations, and so the existence ol one or mote populations is
an imporiant issue to be imvestigated. In this paper, aspecrs
of the Jifc hislory, population dynamics, stock structure and .
fishery ol Lhe species are reviewed and potential
implications for the unity of the siock and i possible
migratory patlerns are disenssed.

Landings and Fisheries

Fishcry siatistics were oblained from published and
unpublished reporls by the fishery rescarch iostirates of
Argenlina (INIDEF), Uruguay (INAPE) and Brazil
{TRAMA), cooperation hy these institutions is acknow-
ledged. Mean annual landings of enchovas in southern
Bruril {(Rio Grande do Sul o Rio de Janciro), Uruguay and
Argenting in the 197092 period were 5012 , with a peak of
14 838 ¢ in 1971, Most landings were in Brazil (88.3%)
lollowed by Argentina (11-4%0) and Urugaay (0-1%) (Fig. 1.

Annual nominal calches in Argentina were highest in the
early 1970s, ataining 2757 t in 1971 when P soltarric was
caught by purse-sciners that had as their main wrgel e
honile Swede sarde. ln later years, cnchova landings
decreased to 4 mean of 216 © (1975911 and a peak ol 11051
in 19452, Most catches were by purse-sciners and by trolling
with hook and line from swall coastal fishing boats. The
fishery occurs mostly in the warm months from January ©
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Fig. 1. Recorded lundings of cnchovas (Pomeaiowms seletric) in the ports
of Aspenling aml those of Brazit (Rio Goande in Bio Grands dn Sul Seare,
Ttapé dod MNuvemmtes in Sanca Cataring Stae. and Rio de leneito in Rig de
Jameivo i) from 1970 1o 15992,

May off Buencs Atres Province, and landings are a0 Mar del
Placa and Necochea ports (Fig. 2).

In Uruguay, the cochova s caught only occasionally by
codslal trawlers and by arrisanal Mshers with gill-nets (Nion
and Rios 1991). Carches are insignilicant, with the largest
recorded landings being 3001 in 1987,

Off Rio Crande do Sul State in southern Brazil, a
relatively large-scale fishery with purse-seines and gill-nets
accers seasonally in winter and early spring (Fig. 2). Tutal
annual landings in Rig Grande unil 1968 were under 1000
1. Mean landings in later yvears were 3528 ( (197092} with
an exceptional peuk of F2126 tin 1971, Purse-sving fishing
starled in 1962 (Yesaki and Bager 1975); the purse-seliers,
called ‘traineiras’, are usually wouden or steel boats of
20-24 m and Z50-450 horsepower, The nets measure G-
g} m long by TO-80 m high, with 3 mesh of 13 mm
between adjacent knols {xmall meshes are used w avoid the
enchovas chewing the nets). Beeent technological advances
have allowed crews to be reduced by hall aod fishing o
oceur in deeper waters (Krug and Haimovici 19913, Smaller

Tulde 1. Mean cotal lesgth (musn T, in mm} At Successive sges as
hock-caleielated from the Tormalive of anneal rings oo scales of
enchovas (Pomatomas seiofriy) from off southern Brusil {1976—E3}
#, number of specitens gl Source: Kiug and ansovici (19893
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lishing boats catch enchova wilth moneiilament floating gill-
ncits up fo 3000 m long and 15 m high (and a mesh of 100—
111} i between opposite knots) in winter near the mouth
of the Los Patos Lagoon at depihs belwesn 10 and 18 m
along the cosst between Albardio (32°99°5) and Solidac
(30°40°S) (Reis er of, 19943, In Rio Grande, thore are also
small landings ol cnchovas caught in small numbers by
botioin rawlors. In September and Ociober 1994, some
boats fishing with bolwm gill-nets on the shell” break for
demersal lishes caught several tonnes of large enchovas,

Landings in Samta Calarina {Brazil} averaged 1008 ¢
{1974-92}, of which 30% was caught by rainciras fishing in
winter off Rio Grande do Sul and 70% by coastal giil-net
fishing, mosty from Tuly o December (Fig. 2). Landings in
530 Paulo State averaged 60 t { 1970903, mostly ux by-catch
of bottom trawling [or shrimp and demersal fishes, Mean
recorded landings i Rio de Janeire from 1985 w0 1992 were
592 1, canglit mosily by purse-seiners imd with hook and hne
ulf Cabe Frio (22°%), mainly in the summer months when
the upwelling of cold waters is rmore intense,

Inn the rest of Brazil, artisanal fishers land small quantes
ol enchava, but no statistics are available.

Life Cyuvle

Age and CFrowth

Erug and Huimovici (1982) examincd sealcs of 2332
enchovas Nished along the coast of Rio Grande do Sul.
Monthly changes in marginal increments showed ammual
ring firmation on scales every winder in association with low
waler lemperature and decreased fecding activity of
schooling migraling fishes. Maximum abserved ages were B
yvears for Tomales und 7 years for males. In a low Jarge
femules (toral Tength [TL] = %00 mm) sampled in a fish
marker in Santa Catarina up w 10 unnual rings wens counted.

Mean sizes of enchovas ol the same ages caught by
trawling and by hook and line were Jarger than those of
cnchovas caught by purse-iciners and were assumed o
represeil betler growlh in the populatics. This difference
may be explained by the fact that, wtil recently, purse-
seiners fished moslly in shallow coastal waters on schoots of
smaller migrating enchovas (see also Popuolation Siruclure
below}. Back-culeulated total length at apes of 046 year, 1-6
years, 2-G years efc. are shown in Table | (the mean time
¢lapsed hetween spawning and (est ting formation was
estimated 1o be (-6 yuear), Females grew faster, larger and
older Lhan mules. The parmmeters of the von Bertalanify
growih curves were culeulaed by using a Wallord plot lor
both sexes. The correspomding equations {for a TL range of
140670 rur) were:

TL, .. = 5891 |—exp[-0-461{¢ + 0-209)] }
TLﬁ:mahg = 68{]{ ]—cxp[ '{}'363(? + 0321 }”
“hoth soxes 662{ I_Q’”‘p]_("?’ﬁ?(f + 0‘32}.}] ].



Pomertening sefteiriz oL Sootly Braeil

358

x50 50° 45°% W
280 : i 1 — 25‘8
) 320
_. ? ARCEL 00 . SANTA caTARINA (D 3
£ % cappmED
i Enawn mpawning
grounds
: .'J,
kL
- CFMAMY RS
20m  A0m
(- . T i .
0 . - monthe 30
R fIHAN
L1}
g
I
HRUGUAY
JFEFMAMI IASOND
monihg
35%. LA PLATA 39°
KIVER
BRAZIL
mentha ARGEMTINA
z0um ' AOUTHWEST
a0 ATLANTIC r40®
L ! '
P 50° 45%

Fig. 2,  Peroentage menthly lundings by cnastul fsheres of enchovas (Posretnmoy soffetrn) in the ports of Mar dal Flara and Rio Grande
uned aliveerse proety in Santa {Caliring State. The winder fishing eecunds wolf Rie Grunde sl (Be sprwing aeea (Parcet o Cacpiine o) are indicated.

where TL is in mullimetres and ¢ is time (age} in years, These
ciualions probably undercstimale growlh sl older ages, as
large specimens wers undersampled.

Keproductive Cyele and First Matwrity

Warjous aspects of the reproducton of the enchovas off
southern Brazil were studied by Haimovicl and Krug
{1992}, Spawning occurs from lake spring to summcr.
Monthly gonadosomatic indices of male and female
enchovas over 350 mm TL wera high between November

and March and low the rest of the vear (Fig. 3}. The enchova
off soulhcrn Braril muy be considered o be a muliple
spawner during several months, Evidence of confinuous
reeruiiment of matre oocytes during the reproductive
scason inchuded the apparent three modes in the frequency
distributian of the diameter of iowa-pvaric ovcytes ol
mature females wnd ovanies with large hydrated cocytes,
characteristic of spawning fomales, thal were observed from
November to February (Fig, 4). Additionally, cvidence of
multiple spawaing was that the sumber of maturing
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Fig. Y. Ganaldosomatic indices of male (a = 270) and female i = 3309
encliovas (Prmedonees seeftueric) of =350 mm 1L xampled monthly in Rio
Grunde: (no dats for makes from March o May), vVemicnl lines ropresai
95% canfidengs intcrvals,

vitellogenic oocyies in the ovanies did not decrease dwing
the spawning season, indicating continuous oocyte
recruilinent; counts in ovaries of 27 fomales (TL 4 1561
mm)) sampled in November ranged from 465 > 10° (o 3006
# HY and mean relative fecundity was 1292 oocyes per
pram ol somnalic weight, comipared with 638 Lt 2135
* 107 in ovaries of 7 femnates (TL 410-570 mm} and 1234
oocyies g of somatic weight in Pebruary and March.

Age and length al fird malwmty wene estimated from the
percentages of immature specimens (thread-like estes and
thin, ranslucent ovarics measuring less than one-third the
length of the body cuvity) and mature specimens (milky,
large testes and yellow ovarics measuring over unc-half the
length of the body cavity with visible vitcllogenic ooeytes),
these pereontages are shown af S0-mm-TL intervals and for
vatious age groups of enchovas sampled from November to
Murch (Table 2} As most of the enchovas are fished in
winter and early spnng, samples Irom the reproductive
season in lae spring and sumimer are scarce, so dala from
%76 to 1987 were pooled. Malvre spocimens were
dominant in the TL classes over 350 mm., Half of the
females at age 2+ years were malure and almost a0t at ages
3 and over,
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Off sauthern Brazil, a major spawning ground is located
o fow miics offshore from Rie Grande in the Pacel do
Carpinweivo (Fiz. 2}, where concentralions of ripe enchovas
were found in spring and swmmer. OF Bucnos Adres
Province in Argentina, enchovas cought in summer have
ripe gonads {R. Roa, personal conununication).

Table Z. Numbers of immature and mature specimens and
percentages of mmilure specimens in differvnt length und ape clasees of
eNChavag (Pomaanns sefenty) from off soutbern Brazl
Source: Haimovici and Keug (19923
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Food and Feeding

Frey ol young of the year in the estuary of Los Patos
Lagoon and nearby coastal waters included smafl coastzl
and estuaring fishes (Engraufis anchoita, Anchoa maringi
and Mugil sp.) and crustaccans (Sirfeffz sp., Artemesia
longinaris and Callichiruy mivim). On the sonthern
Bragilion shelf, older enchovas fed over the entire water
column, mainly on pelagic fishes (E anchoita, Trachurus
lavhami, A, mearinii, Trichivrns fepiurus, Macrodon
ancylodon and Cynescion puanicupe) and squid (Lolige
sanpawlensis), literestingly, cochovas moviog in schools
cauphl by seines and gill-acts had fed significantly less than
had those caught by the ruwls (Haimovici and Krug, 1992),

Population Structure

Length, sex and age compositions of the landings in Rio
Grande were recorded from 1976 o 1983 (Krog and
Haimovici 1991), No evidence of sex segregation during the
winter migration was lound. Females were mare frequent in
the wamples of all size and age groups in hoth the fishing
scason (37-8%; # = 867) and off-scason (54-3%; n = 256),
bt differences were not statistically significant (£ » (H35).

Total Tengths in the landings varied with the fishing gears
used. Purse-seiners landed the smaller fishes, foltowed by
coastal gill-nets, and the largest fishes were caught wich
hand-lines and bouom gill-ncis on the ower shelf, The
widest length range was found in the landings of botiom-
tishing rawlers, which included small guantities of both
small and larpe crchovas (Fig, 5).

Maonthly size compositions during the fishing scason
show 1wo distinet gronps from June w Scpicmber: the first
group consists of pre-adult enchovay of < 350 mm TL in
their sceond year of life, and the second group includes
older fishes mainly aged 2 o 4 years (Fig. &), By the end
ul' the season the young fishes are oo longer caught,
sugresting that younger enchovas migrile northward earlier
in late autumn and winler.

The purse-scine fishery was largely sostained by
cnchovas aged 1 o 3 years (Fig. 6f), Fish aged 1 ycar
represented 53-2%: ol the total number and 35-2% of the
tolal weight (Table 3). The coastal gilt-net fishery cought
enchovas mosily of apes 2 and 3 years and the ouler-shelf
fishery caught enchovas aged 4 yeurs and older, Between
1976 und |983, over 99% of the calches were of enchovas
aged 1w 4 years (Tabie 3).,

THscnssion
Doy Pomatamus saliatrix popelations off Argenting and
senthern Brazil belong to the same sfock?
Several similarives were observed between stocks of
Foematomus seftutrix from different regions of the Allanlic
Ocean, such as fast growth of juveniles, sexual muturation
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bogimming in the second year of life, und all individuals
becoming malure by the thicd year {Conand 1975; van der
FElst 1976, Wilk 1977 OIT southem Brazil, individuals are
smaller than those alung the eastern coast of the United
Srates and off north-castern Africa but are larger than those
oll south-eastern Africa and in the Medilormanaan Sea
(Turgan 195%; van der Blst 1976; Wilk 1977; Champagnat
1983), Scxual maturation for both sexes was atained ot

Tabbe F.  Total bhodings of enchove (FPenatvmms softatriv} in Rio
Crunde from 1976 to 1783 by nmmber ad weight, with estimated
pereentages of cach age class o coastal pill-nels, purse-svines wnd all
Azhing, nclding Leawling and himk -and-ling catches
Source: Koup and Lloimwvici {1W1)

Ay cloags
1 2 3 4 S+

{iar Cawch

Ho. {irdllivos) Tercent in nuimbees

Cuastul mill-nets 4.6 A3 392 446 .8 29

urscesciness 38 52 231 187 4-% 03

All Fishing, 5.5 469 5.1 22 55 [E]
Waigln () prrcent in weight

Coast gill-nets A7 24 354 48 12 4
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larprer sizes in faster-growing stocks—2350 mm off South
Alrica (van del Flst 19763, 350 mm off Bracil (Haimovici
and Krug 1992) and 430 mm ofi’ Dakar in Senegal {Conand
1975; Chumpagnat 1983)—but the relation L fL_ was
relatively constanl in dillorent skocks.

Despite the lack of direct evidence froun marking
experiments, several obscrvations listed below lead to the
conclusion that enchovas It northern Argenting (o Santa
Caturing in southern Brazil are pant of 2 yingle slock,

(1) Mean monthly landings 1n Mar del Tata, Rio Grande
and Sunta Catarina by the artisanal or coustal lsheries (Fig,
2} show a seasonal displaccment of the fishery. Large,
scxually mature specimens are caughl off Argenting in
summner at xea serface temperatures over 20°C. In aulumm,
when temnpetatures deercase, smaller enchovas aged I to 4
yeurs begin migrating from the south and sre fished off Rio
Grande from June o Scptember ai surface lemperatures
between 15°C and 17%C. O Santa Catarina, lurper catches
are in winter and spring {July to December} at sea surluce
lemperatures of 20°C to 22°C,

(2) Sexuvally mature fenales were reeordad from
November 1o March off Rio Grande, where spawning
schools have bren ubserved over the Parcel do Cacpinreire
(Fig. 2, and matare large specimens have been recorded off
Mar del Plais in summer (R, Roa, personal commupication).
No data are available from Santa Catarina.

(3} Larvac, m small quantities, wers mostly lound in
summer in association with warm {*20°C) and saline (>34)
waters of the inner shell (Muclhert and Sinque [996)

{4) OIT Rio Grande, juveniles were tound in mid-water
trawl survews in the estoary of Los Patos Lugoon in small
numbers (rom asumn o spring but not in summer {Chao et
af. 1982y In coastal walers of northern Argentina, aduelt
enchovas are cOMMON i summer, atriving from the north,
and juveniles are frequent in the Rio de la Plata estuary and
front {Covsseay 193350,

The cyelic migration seems to follow the western
boundary of the sublropical convergence between the Brazil
and Mulvinus Currcnls, remaining always in sorface waters
over 14-153°C, The enchovas (younger {ist and in more
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coastal waters) move nochward in aulwmm and  winter,
favoured by the nerthward-muoying waler masses along the
caoast. Enchovas do not scem o feed intensely during the
nugration, but their passage along the coust of Rio Grande
do Sul coincides with higher biomasses ol Engrawlis
anchoita (Lima and Castello 19951, Soutlward movements
of adults in late spring and summer appear wr Mollow the
southward movement of warm waters of the Braeil Camrent,
as larpe enchovas (550-750 nym TL) were caught in
september and Ocrober aloog the cuter shell and upper slope
and spawning concentrations were found inshore off Rio
Ceande in Novermber. Available information s insufficient o
assens Lhe relative Importance of the spawning uod nursery
grounds, Alony the coust, Trom Sants Catating 10 Buenos
Aires Province, there sre ng major sources of freshwater
runofT other than the Rin de T Marg and rhe Lagoa dos Palos.
Thus, these ae probably the muin nursery groends, Owing
1o tavourable scutherly curvents, spawning ol Rio Grande
may contribule 1w the recruitment e the nucsery grounds in
the estuary and front of the Rio de la Plawa.

Liule is konown about the stock of Pomatomie saltamiz
Tished off Rio de Janeiro, These lish probably belong o a
separaic group assoclated with the upwelling ofl Caho Frig,
but there ate oo studics on their lil cyele for that regio.

Migration patterns obssrved off southern Braeil and
Argentina have similaritivs e thase in other regions:
F safiarric adults migrute in spring towards higher latitaces
with advancing warmer walers. wilth lurger tishes being
lurther from the coast (Lund and Malwesos  1970;
Champapnal 19833 Muhiple spawning beginning in spring
in lower lutitudes and summer spawning in higher atiudes
are also cited for dlTerent stocks {Conand 1975; van der Blst
1976, Wilk 1977,
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