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Paula Sánchez-Duarte y Carlos A. Lasso

Benthic ¿sh community structure in the Orinoco River Delta and 
Gulf of Paria (Venezuela), ¿fty years after the construction of a 
dike across Manamo Channel
Estructura comunitaria de la ictiofauna bentónica del delta del Orinoco y Golfo de 
Paria (Venezuela), 50 años después de la construcción del dique del caño Manamo

Abstract 
o eauae e iacs o aer o resricio a reuaio cause b e cosrucio o a ie across 
aao Cae ariaios i e beic s couiies ere suie i e ous o ree sreas or 
caes (eeraes osura a aao) o e rioco Rier ea a oe srea (eao) a os 
irec io e u o aria uri oe (aua) rooica cce ises ere sae i a sri ra 
e  e 7 secies coece e ere resie 12 eorar a 62 occasioa ueie ases o a 
secies ere coece ecies i reaer  aues ere Cathorops s Achirus achirus, Stellifer naso and 
Colomesus psittacus o siica iereces ere obaie or e sica a ceica abia araeers 
easure e saii a rasarec or i e aer ees o e sreas ee i iere ro-ases o 
e ear aii eer roe o ero a o caes i s secies coosiio ere eece ese resus 
ea us o oesie a e iacs o e ie cosruce i aao Cae aso ee o oer sreas 
o e rioco Rier ea a ee e oe suie (eao) a eies io e u o aria ere esuarie 
coiios reaie uri e eire su erio o oe ear i o obsere cae i e rooica 
reie

Key words. Coui srucure suar ises aao Cae ri ra

Resumen 
Co e obeio e eauar e eeco e a reuaci e as auas e cao aao (or a cosrucci e u 
iue) sobre a icioaua beica e auos caos e ea e ro rioco  oo e aria se esui 
la variación de la estructura comunitaria de peces bentónicos en la desembocadura de tres caños del delta 
e ro rioco (eeraes osura  aao)  u cao e oo e aria (eao) urae u cico 
iroico aua e as 7 esecies coecaas cico uero resiees 12 eoraes  61 ocasioaes oas 
reisraro eeares e esao uei as esecies co aores aores e  uero Cathorops s Achirus 
achirus, Stellifer naso y Colomesus psittacus o se obseraro ierecias siicaias ere os areros 
sico-uicos aaiaos (rouia saiia  rasarecia) i a ie e caos i ere iroases a 
saiia uca reisr aores eores e    o se obseraro cabios e a coosici e esecies e 
a couia Co os resuaos obeios se aea a iesis e ue a cosrucci e iue sobre e cao 
Manamo en los años 60, afectó el comportamiento natural de este sistema y de otros caños del delta e incluso 
e oo e aria (cao eao) reisrao e as esebocauras e oos os caos caracersicas e u 
esuario coiuo (si cabios e e rie iroico  saiia) urae oo e ao

Palabras clave. Cao aao suario srucura couiaria eces Re caaroera e arrasre 
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ce-uare  asso Beic s coui srucure i e rioco Rier ea a u o aria (eeuea) 
 ears aer e cosrucio o a ie across aao Cae

Introduction
e rioco is oe o e ares riers i e or 
occui ir ace i aer iscare (000
m3s-1) bei o e ao a e Coo 
(Rorue et al. 2007) s raiae basi ecoasses 
100000 2 sare b Coobia a eeuea 
raiioa e basi as bee iie accori o 
sioraic a iooica crieria io e uer 
middle and lower sections, with the delta included in 
e as (asso et al. 200 a) er oi soe 2000 
 a e ci o Barracas ic is abou 0  
ro is ou e rioco Rier iies io o 
aor braces (ooa  Ceri 16) ro ere 
e ricia rioco o is carrie es o eas b 
e Ro rae a iscares io e aic cea 
a Boca rae e reaii o is rasore 
ai b aao a acareo caes o are 
distributary channels that carry water to the north and 
oreas resecie ice 166 e o rou 
Manamo Channel diminished considerably due to the 
cosrucio o a o coro ie a resrice o 
o us 200 3s-1 a so iee ooaers ro 
oeroi io surroui ooais (ooa  
Ceri 16) 

s a coseuece o e o reuaio aao 
Cae as a siuaio a iers ro e oer 
caes i e ea i oes o beae as a osiie 
esuar because ai os os o is resaer 
o is uer reaces receie a reaer saaer 
eeraio a as a resu reaer isersio o 
arie a bracis aer ses (ores et al. 200) 
e coosiio o e s aua oes o ae 
siica seasoa caes a esuarie secies 
prevail as temporary visitors or permanent residents 
i ese abias as as bee ocuee b ooa 
a Ceri (16) ooa (2000 a) a asso et al.
(200 b)

e u o aria raiae is siuae beee e 
aria eisua a e rioco Rier ea i e 
or-easer ar o eeuea e uaia Rier 
is ar o is raiae is eaaers oriiae i e 
sae o oeui is aers e o soe 0  
beore ei io e u o aria ere i ors 
e oreros borer o e rioco ea a is 
o as eao Cae (ores et al. 200)

The streams studied were selected because of their 
accessible location, which permitted the collection of 
aa abou e beic s aua rouou e ear 
a o ee e su o eao Cae ere o 
a e suies ae bee oe (asso et al. 200a)

The objective of this study was to compare the 
structure (composition, abundance, diversity and 
ricess) o e beic s couiies uri oe 
aua ro-cce a e ous o eao Cae 
(u o aria raiae) i ose o e osura 
aao a eeraes caes (rioco Rier 
Basi) aece b e a o aao Cae

Materials and methods

Study area
ro a roraic ersecie o aor raiaes 
are recoie i e eaic reio o coasa sou-
eastern Venezuela: the Gulf of Paria and the Orinoco 
Rier ea e rs as a area o aroiae 
21000 2 ic is a ie ore a 2  o e 
cour (asso  eri 200) e seco as a surace 
o abou 0200 2, of which the deltaic alluvial fan 
o e rioco occuies 110 2 ( 1) 

roraica e ea o e rioco Rier ca 
be iie io 12 raiaes (oe et al. 1) i 
is su e aae e raiaes o e eeraes 
aao a osura caes e uaia Rier 
 eao Cae beos o e u o aria basi 

resaer o is eerie b e aeraio o e 
e a r seasos e reaes aer iscares 
occur ro ue o eeber a iiu os 
ro eceber o ri causi seasoa ariaio i 
saii (ooa 2000a) is is e ora beaiour 
of the majority of streams or channels in the Orinoco 
Rier ea suc as or eae acareo Channel 
(iure 1) oeer as eioe aboe o aao 
Cae a ie as isae o coro aer o a 
reuces is o o o 1  o e oa (acareo a 
Boca rae caes iscare 1  a 6  o e 
total, respectively) (Ponte et al. 1) us iei 
e oero a ooi o resaers oo is 
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ooai i o seasoa ariaio i resaer 
iscare (iure 1) o siica ariaio is 
obsere i saii (iares  Cooeo 2000)

 is iora o ee i i a is su as 
oe i e esuarie ea a o e uia ea 
as ee b asso a ce-uare (2011) e 
usrea ecooica bouar o e esuar ou 
be e ii o e iuece o bracis aer i e 
ai caes o e caes e oer ii i 
the sea would be a narrow band of variable width, that 
forms below the sand and mud bars found in front of 
e caes ous (asso  ce-uare 2011) 

iure 2 sos e eoraic osiio o e su 
area ic is boue b e uaia Rier - eao 
Channel to the west, Manamo Channel to the south, 
Pedernales Channel in the southeast and the Gulf of 
aria a Caribbea ea o e or 

Sampling
aes ere coece uri eac o e our 
aua ro-ases (i aer ai aer o 

aer a risi aer) aes ere coece i 
a sri ra oca o as cica a is use 
ecusie o s or sri i e ous o soe 
o e caes o e ea  our case e e as 11 
 o a   ie i es sie o 2 c  as 
pulled by a small boat powered by an outboard motor 
(ooa 2000 a) e beic s aua o e rioco 
Rier as bee suie b arious auors a ae 
use sri ras as eeriea sai ear 
(Raos et al. 12 Ceri 12 1 ooa 
a Ceri 16 ooa 12 ooa 2000 a  b 
asso et al. 200 b 200) ac ra u ase e 
minutes at constant velocity and for each operation, 
iiia a a eoraic cooriaes ae our 
e ecci rasarec saii a boo e 
ere recore (iure ) ai eor as e 
sae as use i reious suies o is area (asso et 
al. 200b 200)

oe saes ere ieiae e rocesse a 
reease ers ere e i orai a ae o 
e useo e isoria aura a ae () i 
Caracas or ieicaio a rocessi 

Figure 1. ua rooica cce o acareo a aao caes ae ro 
ooa (2000a)
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ce-uare  asso Beic s coui srucure i e rioco Rier ea a u o aria (eeuea) 
 ears aer e cosrucio o a ie across aao Cae

Figure 2. u area osura aao eeraes caes (rioco Basi) a eao 
Cae (u o aria raiae)
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Data analysis
Reaie abuace () a reaie bioass () 
were estimated for each trawl sample, based on 
caure er ui eor Bioass a s esi ere 
eresse as a a ia resecie (asso et 
al. 200 b) a iersi as cacuae usi e 
ao-ieer ie () (16) eui ie o 
ieou () a ricess ie o arae (R1) (16) 
e ooi iices ere aso cacuae  

- orace aue e () (asso et al. 200)

is ie eris e eauaio o e iorace 
o eac secies i e auaic ecosse oba 
ierai e abuace bioass a reaie 
reuec o eac i us oe ie usi e 
ooi orua    R  R  BR ice e 
resu is e su o ree ie erceae aues 
is  ie aries ro 1  00 

- Coui oiace e (C) (cauo 
16) 
ere C  (1  2  )  100 1  2 su 
of the abundance of the two dominant species 

 oa abuace o a secies aues aboe
0  abuace are iicaie o rue coui 
oiace (oui et al. 1)

- Cosac o e secies (C) 
To determine the permanence of species in each 
cae e Cosac (C) orua o Boeeier 
a Bao (rebs 172) as use ecies are 
cassie as resies (C  0 ) eorar (2  
 C  0 ) or occasioa (C  2 )

eei i i a i saes coece usi sri 
ras a are erceae o e caure corresos 
to juveniles of benthic species, the specimens captured 
ere easure recori e isc i () or 
saar e () or secies o secia ecooica 
or coercia ieres 

iiari eroras ere ae usi   a 
 soare ersio 1 (aer et al. 2001) 

Physical and chemical habitat parameters and 
ecooica coui araeers ere coare 

Figure 3. a) aoraic ie o eeraes Cae b) si i sri 
ra c - ) saes coece b sri ra oe uers (Colomesus 
psittacus) and seabass (Epinephelus itajara) oos  ce-uare (a) 
 ere (b  )

a

c

b

d
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ce-uare  asso Beic s coui srucure i e rioco Rier ea a u o aria (eeuea) 
 ears aer e cosrucio o a ie across aao Cae

ao ro-ases ai reious eauae 
e oosceasici ao e saes aa 
i ooeeous ariace ao rous ere 
eauae usi aasis o ariace () 
a siicace ee  00 a o ierior o  
001 e siica iereces ere ou e 
ieri ro-ases eiroea o ecooica 
araeers causi e iereces ere ieie 
usi e ue es (ooer 1) e e 
ooeei o ariace as ess a  001 aa 
ere aae usi a o-araeric rusa-ais 
es (Barea et al. 200)

Results

Physical and chemical habitat characteristics
The variations of basic physical and chemical 
characteristics (depth, salinity and transparency) in 
eac o e our caes suie uri e aua 
rooica cce are ie i abe 1 

 eeraes Cae a aasis o ariace 
coari sica a ceica araeers 
easure eece o siica iereces or a 
o e uri a o e our roases e ( 
 00   07) saii (  00   072) a 
rasarec (  00   0)

or aao osura a eao caes (ue 
o e o orai o e aa) a rusa-ais 
analysis was used to compare the values obtained for 
e sica a ceica araeers easure uri 
e our roases  o case ere a siica 
iereces eece (abe 2) 

The variations of basic physical and chemical 
characteristics (depth, salinity and transparency) of the 
our caes suie uri e aua rooica 
cce are ie i abe 

Because aa ere o ora isribue ursa-
ais aases ere use o coare ao ro-
phases the values obtained for physical and chemical 
araeers recore o siica iereces ere 
eece or a araeer e (  00   0) 
saii (  00   072) a rasarec (  
00   06)

 erora o siiari ra base o sica 
and chemical habitat parameters recorded for the four 
aua ro-ases sos reaer siiari beee 
aao a osura caes a ose o 
roue oeer i eeraes Cae e os 
issiiar cae as eao (iure )

Composition and species richness
uri e our ro-ases sae 7 beic 
ses ere coece (ei ) e oa 
corresos o 2 aiies i ei orers o ese 
erciores ere e os ierse rou i  
secies ooe b iuriores (16 secies) a 
Cueiores (1 secies) e oer orers coaie 
oe o our secies e our aiies i e reaes 
secies ricess ere ciaeiae (12 secies) 
rauiae (10 secies) Caraiae ( secies) a 
riiae (7 secies) e reaii aiies a ree 
or eer secies 

ooi e roosa o asso et al. (200) 
secies ere cassie base o saii reerece 
(ei ) a e abia rous ere 
isiuise ese are riar resaer 
aiies () a are siooica ioera 
o saii occasioa resaer () aiies 
that are found in freshwater habitats but that can 
tolerate ample intervals in salty water (euryhaline) 
or that need estuarine areas for reproduction or 
eei esuarie () secies a ie i e esuar 
rouou e ear esuarie occasioa () 
species are marine species that enter the estuary 
or reroucio or eei a a e sric 
arie secies ()  as ou a e aori o 
e secies ere esuarie-arie (1 s - 2  o 
e oa) ooe b resaer occasioa (1 s 
 2 ) i ir ace e sric resaer secies 
(7 s   ) ooe b e esuarie occasioa 
secies ( s  6 ) e our rous corise 
0  o a secies ieie

si resece-absece aa or eac secies 
coece ro e our caes uri e 
sai erio a siiari erora as 
ae usi e accar e a roue e 
channels in accordance with the species present 
(iure )
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ce-uare  asso

Channel Hidrophase Depth
(m)

Salinity
(%)

Transparency
(cm)

Pedernales


1

10
1

(7 - 66) (10 - 20)


3 6 20

(1 - ) (6 - 7) (1 - 2)


 16

20
(2 - 7) (1 - 17)


2 22 27

( - ) (22 - 2) (2 - 1)

Manamo


1  21

(0 - 7) ( - 7) (1 - 27)


1 2 2

(11 - 22) ( - 6) (22 - 2)


2 112 2

(11 - 1) ( - 1) (1 - 0)


21 176 6

(0 - 7) (1 - 20) (0 - 7)

osura


11  16

(0 - 1) ( - ) (1 - 20)


17 6 16

(07 - ) ( - 6) (10 - 2)


12  2

(1 - ) ( - 11) (2 - 0)


2 166 

(26 - ) (16 - 17) (0 -)

Venado


217 77 272

(1 - ) ( - 10) (1 - )


22  02

(1 - ) ( - 10) (2 - 0)


27 12 7

(2 - 2) (16 - 1) (1 - 0)


2 217 0

(10 - 2) (20 - 2) (1 - 0)

Table 1. Characterization of the physical and chemical parameters measured 
i eac o e caes suie uri e our aua ro-ases erae 
aues are ie i raes i areeses



71Bt Clmn 17 (1) - 2016

ce-uare  asso Beic s coui srucure i e rioco Rier ea a u o aria (eeuea) 
 ears aer e cosrucio o a ie across aao Cae

Table 2. Resus o -aue i e rusa-ais aases aie o e sica a 
ceica araeers easure uri e our roases i ree o e caes suie 
  00

Channel

Parameter

Depth Salinity Transparency

(m) (%) (cm)

Manamo   0   01   0

osura   0   0   07

Venado   017   100   0

Table 3. Characterization of the physical and chemical parameters measured in the channels 
suie uri e our aua ro-ases erae aues are ie i raes i 
areeses

Channel
Parameter

Depth
(m)

Salinity
(%)

Transparency
(cm) Sustrate

Pedernales
4 1 206

Mud
(1 - 66) (6 - 2) (10 - 1)

Manamo
11 1 11

Mud
(06 - 17) ( - 22) (10 - 2)

osura
1 1 2

Mud
(0 - ) ( - 17) (10 - )

Venado
2 11 6

Mud
( - 2) (1 - 0)
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Figure 4. erora o siiari ao e our caes base o sica a 
ceica abia araeers (e saii a rasarec) recore uri e our 
aua ro-ases Cuser aasis erore usi iiu ariace o ar 
()

Figure 5. iiari erora o secies resece - absece or e 
caes suie usi e accar e ( ersio 1 aer et 
al. 2001)
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ce-uare  asso Beic s coui srucure i e rioco Rier ea a u o aria (eeuea) 
 ears aer e cosrucio o a ie across aao Cae

Base o e abuace o eac secies coece 
ro e our caes uri e sai erio a 
siiari erora as ae usi e orisia-
or e a roue e sreas accori e 
resece a abuace o e secies uri e our 
aua roases (iure 6)

e o aases ae e sae resus iicai 
that the two most similar channels are Manamo and 
eao i eeraes bei e os issiiar

Abundance and total biomass recorded during 
the annual hydrocycle
uri e aua rocce o e 7 secies 
coece e corise 2  o e oa caure a 
e 6 reaii us 1  (iure 7)

asis o oa bioass coece uri e su 
or e 7 secies coece soe a 1 secies 
coribue 77  o e oa caure a e 
reaii 6 secies us 12  (iure )

Ecological Indices 
e ariaio i e ao iersi () eui 
() a ricess o arae (R1) uri e our 
hydrophases studied, for each of the four channels 
suie is ie beo 

 eeraes Cae e ecooica iices a 
siiar beaiour uri e eire rocce 
An analysis of variance indicates that there are no 
siica iereces i ao a o e iices 
cacuae ao iersi (  00   0) 
ricess o arae (  00   0) a eui ( 
 00   02) (iure )

The variation in diversity, equity and richness for the 
four hydrophases in Manamo Channel are shown in 
iure 10 asis o ariace soe a ere ere 
o siica iereces or e ao iersi 
ie (  00   01) or or e arae ricess 
ie (  00   076) Because aa ere o 
ora isribue a rusa-ais aasis as 
cacuae a ere ere o siica iereces i 
e eui ie eier (  00   07)

Figure 6. iiari erora or e caes accori o e resece a 
abuace o s secies sae uri e su erio usi e orisia-or 
e ( ersio 1 aer et al. 2001) 
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Figure 7. isribuio o e abuace o e 7 secies coece ro eeraes 
aao osura a eao caes uri e rocce suie 
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Figure 8. isribuio o bioass or e 7 ses coece uri e our roases 
suie i eeraes aao osura a eao caes

0

10000

20000

30000

40000

50000

60000

70000

80000

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76


io

m
as

a 
ab

so
lu

ta
 (

)

n Especie iomasa absoluta ()
1 Cathorops sp. 80498 

2 Achirus achirus 67778

3 Sciades herzbergii 52022 

4 Potamotrygon sp. 23050

5 Colomesus psittacus 20837

6 Hypostomus watwata 18892 

7 Centropomus pectinatus 16820 

8 Batrachoides surinamensis 15584 

9 Amphiarius rugispinis 12291 

10 Dasyatis guttata 10753

Total number of species

Total number of species

Species Absolute
abundance (n)n

A
bs

ol
ut

e 
bi

om
as

s 
(g

)
A

bs
ol

ut
e 

ab
un

da
nc

e 
(n

)

Species Absolute
biomass (g)n



7Bt Clmn 17 (1) - 2016

ce-uare  asso Beic s coui srucure i e rioco Rier ea a u o aria (eeuea) 
 ears aer e cosrucio o a ie across aao Cae

or osura Cae e ariaio i e iersi 
equity and richness indices for the hydrophases 
suie are ie i iure 11  aasis o ariace 
eece o siica iereces or e ecooica 
iices cacuae ic ere e ao iersi 
ie (  00   07) eui (  00   07) 
a ricess o arae (  00   00)

ariaio i e ecooica iices cacuae or 
eao Cae ao iersi () eui 
() a arae ricess (R1) are ie i iure 
12  aasis o ariace eece o siica 

iereces or e arae ricess ie (  
00   077) Because aa ere o ora 
isribue a rusa-ais aasis as use o 
so a ere ere o siica iereces i e 
ao iersi ie (  00   07) or eui 
(  00   0) uri e rocce suie 

Importance Value Index (IVI), Constancy Index 
(C) and Community Dominance Index (IDC)
o eerie e oia s secies rese uri 
e rocce i e our caes suie e  

Figure 9. ariaio i ecooica iices (o siica) or 
ao iersi () eui () a ricess o arae (R1) i 
eeraes Cae uri e aua rocce
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Figure 10. ariaio i e ao iersi ie () eui () 
a arae ricess (R1) i aao Cae uri e aua 
rocce suie 
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Figure 11. ariaio i e ao iersi ie () eui 
() a arae ricess (R1) i osura cae uri e 
rooica cce

Figure 12. ariaio i e ao iersi ie () eui () 
a arae ricess (R1) i eao cae uri e rocce 
suie

aues ere cacuae or e 7 secies coece 
e secies i  aues reaer a 100  are 
so i iure 1

o eerie e eraece o s secies i e 
caes suie e Cosac ie as cacuae 
or e 7 secies coece ie ere ou o 
be resies (6 ) 12 eorar (1 ) a e 
reaier occasioa (7 ) (abe ) 

e coui oiace ie recore or eac o 
the hydrophases in the four channels studied and the 
oa are so i iure 1  sro oiace as 

eece uri ree o e roases (i aer 
o aer a risi aer) as iicae b abuace 
aues aboe 0  (oui et al. 1) a or 
ai aer ase e aue as cose o e cuo 
oi 

uri e i aer ase e arie cas 
(Cathorops s) a a croaer (eier aso) 
oiae bu uri e ai aer ase  aso 
a  seier ere oia uri e o aer 
a risi aer ases e os iora secies 
ere aai Cathorops s a  rasrier 
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ce-uare  asso Beic s coui srucure i e rioco Rier ea a u o aria (eeuea) 
 ears aer e cosrucio o a ie across aao Cae

Table 4. Cassicaio b cosac or e beic s secies coece ro eeraes aao 
osura a eao caes uri e rocce ecies are resee i aabeica orer

Resident species Temporary species Occasional species 

Achirus achirus Apionichthys dumerili Amphiarius rugispinis

Cathorops s Bairdiella ronchus Anchoa argenteus

Colomesus psittacus Batrachoides surinamenesis Anchovia clupeoides

Sciades herzbergii Centropomus pectinatus Anchovia surinamensis

Stellifer naso Cynoscion acoupa Anchoviella brevirostris

Genyatremus luteus Anchoviella guianensis

Hypostomus watwata Anchoviella lepidentostole

Odontognathus mucronatus Arius grandicassis

Pseudauchenipterus nodosus sredinicts ¿laentosus

Sphoeroides testudineus Aspredo aspredo

Stellifer rastrifer Bagre bagre

Stellifer stellifer Brachyplatystoma rousseauxii

Figure 13. orace aue ie () or e our oia secies i e rioco Rier 
ea a u o aria caes suie uri e rocce R  reaie abuace BR  
reaie bioass R  reaie reuec
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Cont. Table 4. Cassicaio b cosac or e beic s secies coece ro eeraes aao 
osura a eao caes uri e rocce ecies are resee i aabeica orer

Occasional species continued

Caranx hippos Isopisthus parvipinnis Pomadasys crocro

Centropomus ensiferus Lagocephalus laevigatus Potamotrygon s

Centropomus undecimalis Lycengraulis batesii Pterengraulis atherinoides

Chaetodipterus faber Lycengraulis grossidens Rhamdia quelen

Chloroscombrus chrysurus Lycengraulis limnichthys Rhinosardinia amazonica

Citharichthys spilopterus Macrodon ancylodon Sciades couma

Conodon nobilis Micropogonias furnieri Sciades passany

Cynoscion leiarchus Nebris microps Scomberomorus brasiliensis

Cynoscion microlepidotus Oligoplites palometa Selene vomer

Dasyatis geijskesi Oligoplites saliens Stellifer microps

Dasyatis guttata Oligoplites saurus Symphurus tesellatus

Diapterus rhombeus ellona aviinnis Trachinotus cayennensis

Epinephelus itajara Pellona harroweri Trachinotus falcatus

Gobionellus oceanicus Piaractus brachypomus Trichiurus lepturus

Gymnura micrura ielodina  aviinnis Triportheus auritus

Hemicaranx amblyrhynchus Platystacus cotylephorus

Hypophthalmus edentatus Polydactylus virginicus

 abe  are ie e aa o isc i () or 
saar e () or secies o secia ecooica 
or coercia ieres coece usi sri ras

 e case o e arie ras asais eisesi ca 
reac ore a 1  isc i asais uaa ca 
reac 2  (Ceri 1) a ura icrura is 
coo ou a 0 c bu reaces ore a 1 
 isc i (Ceri et al. 12)  iiiuas 
o ese secies coece uri is su ere 
ueies 

 e arie cases iarius ruisiis is e 
most abundant in the lower interior delta of the Orinoco 
Rier (Ceri 11) i is su i as rese i 
samples from all four of the annual hydrophases but 
as uc ore abua uri i aer

Figure 14. Coui oiace ie aues (C) 
or e our caes suie uri eac o e our 
roases a e oa 
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Table 5. es ( or ) o secies o secia ecooica or coercia ieres or eeraes aao 
osura a eao caes uri e rooica cce 

Order Family Species Common Spanish 
Name

DW (cm)
n

Max. Min. Avg.

Myliobatiformes
asaiae

Dasyatis geijskesi Raa ocicoa 60 2 17 3

Dasyatis guttata Raa baca 55 16 62 12

Gymnuridae Gymnura micrura Raa uaaesa 1 1 22 11

Order Family Species Common Spanish 
Name

SL (mm)
n

Max. Min. Avg.

iuriores Ariidae

Amphiarius rugispinis Bare curo 35  17 1

Cathorops s Bare cuice 27 4  116

Sciades couma Bare cabe  2 22 7

Baracoiiores Baracoiiae Batrachoides surinamensis ao 7 7 1 1

 reaces 2 c  is reue coece arou 
0 c (Ceri et al. 12) bu i is su a 
iiiuas (22 ) e io e -10 c rae ooe 
b ose o e 2-0 c (20 ) iera ciaes 
coua ca reac 1   a 0  ei (Ceri 
11) i is su e saes iiiua easure 
2 c a e ares  c i a aerae sie o 
22 c  so a cou be cosiere ueies 

e oas Baracoies suriaesis is o 
o ae bee aece b sri rai (ooa 
2000b asso et al. 200b)  oa o 1 iiiuas 
ere easure i a iiu sie o 7 c  
a a aiu o 7 i a aerae o 1 
The literature reports that this species reaches 50 cm 
 bu a i is coo coece arou  c 
(Ceri et al. 12) os iiiuas caure 
uri is su ere saer a 20 c  
6  o e oa uber o iiiuas ere 
easure

The most numerically abundant species was the 
arie cas Cathorops s ic aso coribue 

e ares erceae o bioass caure (iures 
7 a )  e 116 iiiuas easure e 
saes as  c a e ares 27 c  i 
a aerae o  c i os (06 ) ai 
beee -10 c Ceri et al. (12) reore a 
aiu sie o 0 c  i os secies 
obsere arou 20 c ou e sies ou i 
is su  aree i ose reore e aiu 
sie ou as uc saer a o 16  o e 
secies a reace ore a 20 c  ic 
as e os coo obsere sie i Ceris 
su ueies are coo ou arou sa 
and mud bars near the mouths of channels where they 
or iese ese areaios arer aus are 
ica ou urer ou o sea (Ceri 11) 

 coras us a e iiiuas o e sira 
(asais uaa) siica coribue o oa 
bioass caure ee secies ere easure 
o is secies i  beee 1- c isc i 
e o ic i e 2-  c sie iera is secies 
ca reac 2  isc i so e secies caure i 
is su ere a ueies
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Discussion
e o e aor icuies ecouere e 
sui roica esuarie ses is e eeriaio 
a uaicaio o e eecs o abioic araeers 
on the observed spatial and temporal variations in 
s coui coosiio (rae-ubio 200 
Barreiros et al. 200) e sica a ceica 
acors a aec e isribuio o roica a 
subroica esuarie ses are raia saii 
urbii eeraure a e i e eceio o 
eeraure i roica reios a o ese are subec 
o reaer ucuaios a ose ecouere i co 
eerae esuaries (Baber 17) eeraure is e 
acor o reaes iorace i eerae esuaries 
and salinity is the most important in the tropics, where 
the seasonal cycles of abundance are related to salinity 
ariaios (rae-ubio 200 Barreiros et al.
200) 

The physical and chemical characteristics analyzed in 
is su i o so seasoa ucuaios uri 
e rooica cce corar o a as bee 
reported for other tropical and subtropical estuaries 
(Barea et al. 200 200 rceo-Carraa a ea-
Caeas 200 e-racibia et al. 1 ubiria 
et al. 200) is is a coseuece o bei cu o ro 
e iuece o seasoa resaer ooi b e 
cosrucio o e a o aao Cae (ooa 
2000a oee  Cooeo 200)  coseuece 
o is oo reuaio as e rasoraio o a 
uia sse io a esuarie sse e ie 
reie is o e oia iuece i e su area 
rouou e ear a e o osiie iuece o 
resaer coes ro oca surace raia raiae 
from the island interiors when annual precipitation 
ecee e osses o eaorasiraio (oee  
Cooeo 200) 

As Ortaz et al. (2007) eioe i eera ers e 
ua aeraios o e rioco Rier ea ae 
been few in number and of low intensity, with the 
eceio o a occurre as a resu o e cosi o 
aao Cae i e 60s e cosrucio o a 
ie oie e rooica reie o aao 
Channel and so eliminated the pattern of seasonal 
ooi (ooa 2000 a oee a Cooeo 
200) ceura et al. (2002) eio a e o 

reduction in Manamo Channel caused a series of 
roceica caes i e aer a i e area 
o iuece icreasi esuarie caracerisics i a 
are orio o e orer ea icui aao 
a acareo caes e iure o e o aer 
types (fresh and salt) has increased the concentrations 
o corie soiu a aesiu suae i 
aues o ose ios ca be ou a ioeers 
usrea ear e ci o ucuia 

 e ree sico-ceica araeers easure 
the most important in a tropical estuary is salinity 
(Barea et al. 200) sice i irec eeries e 
resece o s secies i e iere roases 
a aors caes i e coosiio o s 
areaios eai o e aerai occurrece 
rouou e ear o e secies bes aae o 
e reii coiios a a ie ie (ce 
 Ruea 1)  coras o e usua siuaio 
we never found 0 salinity values in any of the four 
caes suie e oes saii aue recore 
as   ro osura Cae 

Base o e resece-absece aa a reaer siiari 
as obsere beee aao (rioco Rier Basi) 
a eao (u o aria Basi) caes is as 
o e eece resu sice e eece o  a 
reaer siiari ao e rioco Basi caes 
suie raer a a ies correaio beee 
oe rioco Basi a oe u o aria caes 
as occurre i e sico-ceica araeers 
easure  e obaie resu cae abou because o 
e 7 ses coece aao a eao caes 
sare 11 aao osura a eao sare 16 
a o e 27 secies ou i eeraes Cae 20 
are ie isribue i a our caes 

ooa (2000a) eioe a i e ous o e 
caes i e orer ar o e rioco Rier 
ea a souer ar o e u o aria a ie 
ore a a o e secies are esuarie-arie 
secies ooa a Ceri (16) iicae a 
e oreros caes o e oer ea uri 
e rai seaso a i reaer aer os ierse 
freshwater species were frequently observed such 
as e ueies o ieoi cases a soe 
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ce-uare  asso Beic s coui srucure i e rioco Rier ea a u o aria (eeuea) 
 ears aer e cosrucio o a ie across aao Cae

secies o ciaeiae a Caraciae aou ee 
uri e rai seaso e reaie iorace o 
ese resaer secies is er o i ese areas 
This same result was obtained in our study of these 
our caes ere o e 7 secies coece e 
(7 secies  ) ere sric resaer a a 
a er o abuace (eer a 10 iiiuas) 
rouou e eire rocce ueie orocoo 
(Piaractus brachypomus errasaiae) a 
cases o e ai ieoiae bare orao 
(Brachyplatystoma rousseauxii) bare aisao 
(Hypophthalmus edentatus) a ai (Pimelodina 
aviinnis) ere soe o e secies ou 

 os roica esuaries seasoa caes i 
saii eerie e oee o ses usrea 
a osrea i e uri e i aer 
phase, the increase in fresh water causes a decrease 
in salinity that permits some freshwater species to 
move into estuarine zones, while marine species 
oe oars e sea ooi or ier saii 
aers (ees et al. 2010) Bu i is su o 
siica saia or eora caes i saii 
were observed, and so, it is reasonable to assume, 
sice ere as o saii ucuaio ere ere o 
siica caes i e beic s coui 
ic rouou e su erio as oiae 
b esuarie-arie secies er e rauic 
reie as reuae i aao Cae a series 
o ecooica caes bea ao e as e 
eiiaio or subsiuio o e oriia resaer 
s i a esuarie oe (ceura et al. 2002)

As for abundance, in all four channels, ten or 
eer secies corise 0  o e caures e 
numerical dominance of just a few species is a 
characteristic observed in tropical and subtropical 
esuaries as e as i coasa aoos a usua 
ae o secies iersi bu i abuace 
o cerai secies (ie 1) Ceri et 
al. (12) obsere is i iere roica a 
subroica esuaries ere usua eer a si 
secies corise arou 70  o e ses caure 
a phenomenon also observed in other countries such 
as e esuar i arao sae (Carao-ea et 
al. 2011) a aua e os aos i Brai a e 
or Rier i iriia  (ieira 2006)

The same phenomenon as described above was also 
obsere or bioass  eac o e our caes 
suie us e secies coribue ore a 0  
o e oa cac ei a caracerisic aso obsere 
i oer roica a subroica esuaries (Barea et 
al. 200 200) 

suaries are o rea ecooica iorace o s 
couiies sice e roie roecio a reue 
or ueies a aus uri e reroucie seaso 
(rae-ubio et al. 200 Baber et al. 2000 
Barea-Bera et al. 2001 Barea et al. 200)  
are erceae o e caures obaie i sri 
ras are ueies o beic ses a a icue 
ore a 20 coercia auabe secies ic 
after they mature may be captured as part of the 
oceaic s cac (coo  iroe 200 
asso et al. 200b) asso et al. (200b) ise 6 
coercia auabe beic s secies a ie 
in channel mouths and are captured as juveniles by 
sri raers  is su ueie ases o a 
o e 7 ses ere coece ro e ous o e 
our caes sae 

e ao-ieer iersi ie icororaes 
equity in its calculation and so is a better evaluation 
of diversity since it indicates whether a community 
is oiae b us a e secies arae (17) 
sae a or s couiies ora aues a 
beee 10 a  oeer i esuaries ere 
are iereces i eiroea araeers 
are e or i rea ucuaios i sica 
ceica a biooica araeers oer iersiies 
are ou e coare i oer sses (Barros 
et al. 2011) 

 e our caes suie uri e aua 
rooica cce o siica iereces ere 
detected in any of the indices of diversity, equity 
or ricess iersi aues () rae ro 02 
(eeraes Cae) a 26 (osura Cae) 
aurra (200) cassie iersi as oos 1 
er o 1-2 o 2- eiu - i    er 
i ooi is sse e aues obaie i is 
su are er o o eiu asso et al. (200b) 
obtained values from a study done in the same study 
area beee 06 a 26 a are aso cosiere o be 
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very low to medium, and indicates that these systems 
are oiae b us a e secies

e oes eui aue (01) as ou i 
eeraes Cae uri risi aer ase a 
e ares (0) or osura Cae uri i 
a o aer ases e o eui reisere or 
eeraes Cae uri risi aer ase as 
cause b a sa croaer (Stellifer rastrifer) that 
coribue   o a secies coece uri 
a ase e reaes aues or osura Cae 
uri i a o aer ases iicae a e 
20 secies coece uri ose ases a siiar 
abuace aou aoer sa croaer (S. naso) 
corise 21  o e caures uri o aer a 
a as (Achirus achirus) coribue 17  asso 
et al. (200b) reore eui aues beee 02 
a e aiu o 10 

e oes ricess aue (1) as obsere i 
eeraes Cae uri risi aer ase i 
10 secies a e ares ere or aao Cae 
(2) i  secies a osura Cae (2) 
i  secies asso et al. (200b) reore ro 1 
o 2 secies er ra u 

 e os rece is o s secies rese i e 
rioco Rier ea asso et al. (200) reore a 
oa o  secies o ic arou 10 are beic 
secies ou i e oer ea e 7 secies 
ieie i is su are us abou 0  o e 
secies reore ro e area 

o eerie ic secies are o reaes iorace 
i e coui uri e coee rooica 
cce e ecooica crieria o abuace bioass 
a reuec o occurrece ere cosiere ere 
is a direct relationship between these criteria and the 
secies i ier  aues (iure 1) ao 
which are included the species that are permanent 
residents in the community (Table 4) and at the 
same time those that are dominant in the community 
(iure 1) 

e iorace aue ie () or e aua 
rooica cce suie iicaes a e sa 
arie cas Cathorops s (  16) a 
esuarie-arie secies aoe coribue   o 

e bioass caure a 20  o e iiiuas 
(abuace) (iure 1a)  a su i e sae 
area asso et al. (200b) reore a Cathorops 
spixii as e o secies coece a a a  
aue aboe 100   as aso e secies i e 
ies  aue (160 ) reore i a siiar su 
o acareo Cocuia a ariusa caes (asso et 
al. 200) is secies reoiaes i saie aers 
o e ea ere are uaiies o bo ueies 
a aus or are scoos (Ceri 1) a 
it has been reported as the most abundant species 
i oer suies i e reio (ooa 2000b asso 
et al. 200b) ecies o arie cases  (riiae) 
can be considered the most important in terms of 
number of species, density and biomass in tropical 
a subroica esuaries (rao 1 Barea et 
al. 200 200 200 aas et al. 2010 aas et 
al. 2011) as as bee so i suies o esuaries 
rouou e ericas suc as rios aoo 
i ico (ara-oue et al. 11) Baa 
eeiba Ro e aeiro Brasi (eeo et al.
1) a e oiaa esuar o or-easer Brai 
(aas et al. 2010) o ae us a e e are 
ooe b e as Achirus achirus (  121) 
a freshwater, estuarine and marine species responsible 
or 16  o e abuace coece a   o e 
bioass caure (iure 1b)  is oe o e os 
characteristic and abundant species found on muddy 
subsraes o e oer rioco Rier ea ere 
bo ueies a aus are caure (Ceri 
1) asso et al. (200b) i a su oe i e 
same area, that it was fourth in abundance, with an 
 aue o arou 0  

 ir ace or oiace is e esuarie-
arie croaer secies Stellifer naso (  11) 
i a reaie abuace o  a bioass o 
11  (iure 1c) e rou o Stellifer species is 
oia i ers o bioass o e s coui 
of the lower delta, with both juveniles and adults 
coo (Ceri 1) asso et al. (200 b 
200) reore Stellifer juveniles as the second most 
iora i oiace ( ear 100 ) a aus 
i ir ace (  10) ia e uers 
Colomesus psittacus (  102) a caracerisic 
secies o e oer ea accori o Ceri 
(1) ace our i oiace  is a esuarie-
arie secies occasioa eeri resaer 
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ce-uare  asso Beic s coui srucure i e rioco Rier ea a u o aria (eeuea) 
 ears aer e cosrucio o a ie across aao Cae

resosibe or 6  o reaie abuace a   o 
bioass (iure 1) 

Cosac o e 7 secies coece i e 
caes suie arie  e secies (6 ) 
ere cosiere ear o resies 12 (1 ) 
eorar a 61 occasioa e s coui 
is thus composed of many rare species and just a 
e oias ic is ica o esuaries (ae-
Arancibia et al. 1 Barea-Bera et al. 2001) 
a cosise i e is o ours a 
au (2007) o suie roica sses ccori 
o a et al. (1) esuaries are i aic 
environments, where rapid physical and chemical 
caes cause i eer coss o e ses a ie 
ere Because o is e secies are resies i 
a ie ocai a e reai i e esuar or 
eir eire ie cce i os bei us eorar 
isiors (aos et al. 2002) is beaiour as bee 
obsere i oer esuaries ere abou 6  o e 
ses caures ere occasioa isiors a o
17  resies (reias r 200) 

ou e aboe siuaio is e or or os 
esuarie ses ere are a e a oiae i e 
caes suie rouou e ear a a our 
roases uri i o a risi aers e 
arie cas Caoros s is e oia secies 
i a croaer secies (eier s) i seco ace 
e coui oiace ie aue or a our 
caes suie as   i Caoros s a 
eier aso oia 

Conclusion
uri e rooica cce suie i e ous 
of three Orinoco channels (Pedernales, Manamo and 
osura) a oe cae i e u o aria basi 
(eao) o ucuaios i e abioic araeers 
recorded (depth, turbidity and salinity) were 
ou ie a saii is e eeria acor 
reuai roica esuarie s secies isribuio 
no alteration of species present was detected in any 
of the four channels in any time of the four annual 
roases is suors e cocusio a e 
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Figure 15. os iora s i ers o abuace bioass a reaie 
reuec () a) Cathorops s b) Achirus achirus, c) Stellifer naso y d) 
Colomesus psittacus oos  ere (a)  irao (b  )
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ce-uare  asso

cosrucio o a ie i aao Cae 0 ears 
ao cosierab aece is ora rooica 
cce a a e iacs o o irec aec 
aao Cae bu ee o e eire rioco 
Rier subraie suie ic icues eeraes 
a osura caes a ee oe cae i e 
u o aria basi (eao) ai eie e 
iorace o iercoecios ao rioco Rier 
ea caes 
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7 Coseraio eracioa asio C 

reias uior  200 cioaua o surio o aco a 
aea aa C aa ooraa iersiae o 
ae o aa Brasi 77 

oui   Carao ea   erreira 1 Rio 
ero Ric ie i oor aer aoia iersi a 
oocai ecoo as see rou ses couiies 
B caeic ubisi e aue oaa 200 

aer     arer    Ra 2001 
aaeoooica aisics soare acae or 
eucaio a aa aasis Palaeontologia Electronica 
 (1)  

rebs C  172 coo arer  Ro e or 
 6 

ara-oue    e-racbia   
eucua iares 11 Bioo a ecoo o sea 
cas rius eaous uer i rios aoo 
ouer u o eico (isces riiae) Anales del 
Instituto de Ciencias del Mar y Limnología  (1) 267
0 

asso C    eri 200 suio e as couiaes 
de peces en herbazales y bosques inundables del bajo 
ro uaia cueca e oo e aria eeuea 
Memoria Fundación La Salle de Ciencias Naturales. 
1 70

asso C    asso-ca C obo   i 
200 a cioaua e as auas esuarias e ea e 
ro rioco (caos eeraes ao aaio)  
oo e aria (ro uaia) iersia isribuci 
aeaas  crierios ara su coseraci  70- 
En: asso C    oso   ores   oe 
(s) auaci ria e a bioiersia  asecos 
sociaes e os ecosiseas acuicos e ea e ro 
rioco  oo e aria eeuea Boe R e 
auaci Bioica 7 Coseraio eracioa 
asio C  

asso C    asso-ca C obo   i 
200 b Coosici abuacia  bioasa e a 
icioaua bica e oo e aria  ea e rioco 
 -102 En: asso C    oso   ores 
  oe (s) auaci ria e a bioiersia 
 asecos sociaes e os ecosiseas acuicos e 
ea e ro rioco  oo e aria eeuea 
Boe R e auaci Bioica 7 Coseraio 
eracioa asio C 

asso C    asso-ca  irao  ce 
 oe-roea  ere-ceeo   C 
Rorue 200 eces  7-126 En: asso C  
  C earis (s) Bioiersia aia e cao 
acareo ua escaor  reas aacees ea e 
rioco aoiro eeuea   uaci a 
ae e Ciecias auraes Caracas eeuea

asso C   ce-uare  asso-ca  
ere-ceeo R ar  auio  
oe-roea  ere-ceeo   esa 
200 isa acuaiaa e os eces e ea e ro 
rioco eeuea Biota Colombiana 10 (1-2) 12-
1 

asso C    ce-uare 2011 os eces e 
ea e rioco iersia bioecooa uso  
coseraci uaci a ae e Ciecias auraes 
 Cero C  Caracas eeuea  

ours  R e  au 2007 cooia os oceaos 
roicais us o auo Brasi 2 

aurra   200 easuri biooica iersi 
Bace ubisi or ie io 21 

arae R 16 ersecies i ecooica eor 
eiersi o Cicao Cicao 111 

arae R 17 cooa icioes ea   
Barceoa saa 1 

c auo   16 coo rucure a ucio 
i Caioria rassa Ecology  62-72

oee     Cooeo 200 Cosecuecias 
abieaes e a iereci e ea e rioco  
11-12 En: C  asso   oso   ores  
 oe (s) auaci ria e a bioiersia  
asecos sociaes e os ecosiseas acuicos e ea 
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ce-uare  asso

e ro rioco  oo e aria eeuea Boe R 
e auaci Bioica 7 Coseraio eracioa 
asio C 

ooer  1 esi a aasis o eeries 
eco eiio o ie  os uea or  
20 

ees   eieira   rao 2010 rucure a 
aics o isic s assebaes i ree reaces 
(upper, middle and lower) of an open tropical estuary in 
Brai Marine Ecology 2 11-11

ooa  (co) 12 os recursos esueros e Ro 
rioco  su eoaci Cororaci eeoaa e 
uaaa ioria re Caracas eeuea 6 

ooa  2000 a a esca e e oo e aria  ea e 
rioco cosero CC eeuea ioria re 
Caracas eeuea 120 

ooa  2000 b auaci e eeco causao or e 
efecto de la pesca de arrastre costera sobre la fauna 
cica e a esebocaura e cao ao (ea e 
rioco eeuea) Acta Ecologica del Museo Marino 
de Margarita 2 -62

ooa    Ceri 16 Resuaos e os 
uesreos e oo e e rea esuaria e ea e 
ro rioco eeuea  C orso o 
Recruie i roica Coasa eersa Couiies 
eroerea ceaoraic Coissio orso 
Reor  (ueeo) Roa aia

iares    Cooeo 2000 aii raie i e 
ao rier a ae isribuar o e rioco 
ea a is iuece o e resece o icoria 
crassies a asau rees Interciencia 2 () 22-
2

ra   acao-iso   Carrio 2007 
auaci ecoica ria e a icioaua e cico 
ocaiaes e ea e ro rioco eeuea 
Interciencia 2() 601-60 

ereos e eeuea () 1 ae as e 
eeuea a isi esacia ioria re Caracas 
eeuea 271 

oe   acao-iso  C  asso 1 
a icioaua e ea e ro rioco eeuea 

ua aroiaci a su iersia Acta Biológica 
Venezuélica 1 () 2-6

Raos   ooa e  riao 12 Resuaos e os 
roraas e esca eoraoria reaiaos e e ea 
e rioco  162-12  ooa  () os 
recursos esueros e ro rioco  su eoaci 
Corporación Venezolana de Guyana, Editorial Arte, 
Caracas eeuea

Rorue     ieier   eis   
C aor 2007 e res aer abias ses a 
series o e rioco Rier basi uaic cosse 
ea 10 (2) 10-12

ce C   Ruea 1 ariaci e a iersia 
 abuacia e esecies cicas oiaes e e ea 
e Ro aaea Coobia Revista de Biología 
Tropica 7 () 1067-107

aos C R car-uior   e ieira-eo e 
   ac 2002 cioaua e uas acies e 
ar o seor euaio a Baa e araau r Brasi 
Boletim do Instituto de Pesca 2 -60

ao C    eaer 16 e aeaica eor 
o couicaio iersi o iois rbaa 11  

ieira   2006 cooica aaoies beee esuarie 
boo ra s assebaes ro aos aoo Rio 
rae u u Brai a or Rier iriia  
Revista Brasileira de Zoologia 2 (1) 2  27

ie   1 coaua assebaes i 
esuaries  ou rica case su Reviews in Fish 
Biology and Fisheries 11-16

e-racibia    ara-oue   are 
ui 1 is coui ecoo a aic i 
esuarie ies  127-16 En: e-racibia  
() cooa e couiaes e eces e esuarios  
auas coseras acia ua ieraci e ecosiseas 
 Ciua e ico ico

ubiria   acao  cero   C are 200 
iersia  abuacia e a icioaua e u coeo 
e auas coseras e ua resera aura e Caribe 
coobiao Memoria Fundación La Salle de Ciencias 
Naturales 6 (170) 12-1
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ce-uare  asso Beic s coui srucure i e rioco Rier ea a u o aria (eeuea) 
 ears aer e cosrucio o a ie across aao Cae

Appendix 1. is o s secies coece uri oe ear o sai i eeraes aao osura a eao 
caes o e rioco Rier ea a e u o ara resaer () ccasioa resaer () suarie () 
suarie ccasioa () a arie ()

Orden Familia Especies Hábito

Myliobatiformes
asaiae

Dasyatis geijskesi (Boeseman 1948) E, M
Dasyatis guttata (Boc  ceier 101) E, M

Gymnuridae Gymnura micrura (Boc  ceier 101) E, M
oaoroiae Potamotrygon s  

Clupeiformes

Clupeidae
Odontognathus mucronatus acee 100   
Rhinosardinia amazonica (eiacer 17) 

rauiae

Anchoa spinifer (aeciees 1)   
Anchovia clupeoides (aiso 1)   
Anchovia surinamensis (Beeer 16)  
Anchoviella brevirostris (er 16)   
Anchoviella guianensis (iea 112)   
Anchoviella lepidentostole (oer 111)   
Lycengraulis batesii (er 16)   
Lycengraulis grossidens (i  assi 12)   
Lycengraulis limnichthys cu 1 E, M
Pterengraulis atherinoides (iaeus 1766)  

risiaseriae
ellona aviinnis (aeciees 17)  
Pellona harroweri (oer 117) E, M

Characiformes Characidae
Piaractus brachypomus (Cuier 11) 
Triportheus auritus (aeciees 10) 

iuriores

Ariidae

Bagre bagre (iaeus 1766) E, M
Cathorops s E, M
Notarius grandicassis (aeciees 10) E, M
Amphiarius rugispinis (aeciees 10) E, M
Sciades couma (aeciees 10)   
Sciades herzbergii (Boc 17) E, M
Sciades passany (aeciees 10) E, M

Aspredinidae
sredinicts ¿laentosus (aeciees 10)  
Aspredo aspredo (iaeus 17)  
Platystacus cotylephorus Boc 17  

Auchenipteridae Pseudauchenipterus nodosus (Boc 17)  
Heptapteridae Rhamdia quelen (uo  aiar 12) 
oricariiae Hypostomus watwata acoc 12  

Pimelodidae
Brachyplatystoma rousseauxii (Caseau 1) 
Hypophthalmus edentatus i  assi 12 
ielodina aviinnis eiacer 176 

Baracoiiores Baracoiiae Batrachoides surinamensis (Boc  ceier 101) E, M

Perciformes Caraiae
Caranx hippos (iaeus 1766) E, M
Chloroscombrus chrysurus (iaeus 1766) E, M
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ce-uare  asso

Perciformes

Caraiae

Hemicaranx amblyrhynchus (Cuier 1) EO, M
Oligoplites palometa (Cuier 12) E, M
Oligoplites saliens (Boc 17) E, M
Oligoplites saurus (Boc  ceier 101) E, M
Selene vomer (iaeus 17) E, M
Trachinotus cayennensis Cuier 12 EO, M
Trachinotus falcatus (iaeus 17)   

Centropomidae
Centropomus ensiferus oe 160 E, M
Centropomus pectinatus oe 160   
Centropomus undecimalis (Bloch 1792)   

Ephippidae Chaetodipterus faber (Broussoe 172) E, M
Gerreidae Diapterus rhombeus (Cuier 12) E, M
Gobiidae Gobionellus oceanicus (aas 1770) E, M

Haemulidae
Conodon nobilis (iaeus 17) E, M
Genyatremus luteus (Boc 170) E, M
Polydactylus virginicus (iaeus 17)   

ciaeiae

Bairdiella ronchus (Cuier 10) E, M
Cynoscion acoupa (acee 101) E, M
Cynoscion leiarchus (Cuier 10)   
Cynoscion microlepidotus (Cuier 10) E, M
Isopisthus parvipinnis (Cuier 10) E, M
Macrodon ancylodon (Boc  ceier 101) E, M
Micropogonias furnieri (esares 12) E, M
Nebris microps Cuier 10   
Stellifer microps (eiacer 16) E, M
Stellifer naso (ora 1) E, M
Stellifer rastrifer (ora 1) E, M
Stellifer stellifer (Boc 170) E, M

cobriae Scomberomorus brasiliensis Coee Russo  aaa-Cai 17 E, M
erraiae Epinephelus itajara (icesei 122) E, M
Trichiuridae Trichiurus lepturus iaeus 17   

Pleuronectiformes
Achiridae

Achirus achirus (iaeus 17) E, M
Apionichthys dumerili au 1   

Paralichthyidae Citharichthys spilopterus er 162   
Coossiae Symphurus tessellatus (uo  aiar 12) E, M

Tetraodontiformes Tetraodontidae
Colomesus psittacus (Boc  ceier 101) E, M
Lagocephalus laevigatus (iaeus 1766)   
Sphoeroides testudineus (iaeus 17) E, M

Cont. Appendix 1. is o s secies coece uri oe ear o sai i eeraes aao osura a 
eao caes o e rioco Rier ea a e u o ara resaer () ccasioa resaer () 
suarie () suarie ccasioa () a arie ()

Orden Familia Especies Hábito
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Beic s coui srucure i e rioco Rier ea a 
u o aria (eeuea)  ears aer e cosrucio o a 
ie across aao Cae

Citación del artículo. ce-uare   C  asso 2016 
Beic s coui srucure i e rioco Rier ea 
a u o aria (eeuea)  ears aer e cosrucio 
o a ie across aao Cae Biota Colombiana 17 (1) 
6-  102106C201617r01a06

Recibio 21 e iciebre e 201
Aprobado: 6 de junio de 2016

Paula Sánchez-Duarte
Instituto de Investigación de Recursos Biológicos 
Alexander von Humboldt
Bogotá, D.C., Colombia
psanchez@humboldt.org.co

Carlos A. Lasso
Instituto de Investigación de Recursos Biológicos 
Alexander von Humboldt
Bogotá, D.C., Colombia
classo@humboldt.org.co


