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ABSTRACT

Two plankton mesh sizes of 67 pm and 220 pm wenepaced to evaluate their efficiency in the
capture of the smallest copepods and appendicnta@esent in the Buenos Aires coastal area
(Argentine Sea). A total of 12 copepod speciesaralappendicularian species were recorded in this
study. The copepods were separated into 4 growgpatticoids, cyclopoids, small calanoids and
large calanoids and their developmental stages.ngntbe cyclopoidsQithona nanawas the most
abundant species, being 96.29 % underestimatedh&y220 pm mesh, whereddicrosetella
norvegicadominated the harpacticoids and was captured sixely by the smaller mesh. Similar
results were found for copepodites I-Ill of smadllanoids, whose net sampled underestimation
reached 99.70%. On the other hand, no signifiddférence between meshes was found for adults
and copepodites V-V of small calanoids or anyla tevelopmental stages of large calanoids. A
great loss of biomass was observed @rnanawhen applying the larger mesh. In regards to the
appendiculariarOikopleura dioica all size ranges below 1,000 um length were bettémated by
the 67 pm mesh in terms of abundance and biomassteGults clearly show that the 67 pm mesh
was more efficient in the capture of early stagesmall copepods thus providing a more accurate
estimation of the fish larvae prey field.

Resumo

Compararam-se 0s copépodos e apendicularias oodetad zona costeira do Estado de Buenos
Aires (Argentina), com duas redes de plancton, tipei-bongo, de abertura de malha de 67 pm e
220 um. Registraram-se 12 espécies de copépodotaeda apendicularia. Os copépodos foram
separados de acordo com as categorias: harpascaid®poides, e calanoides pequenos e grandes.
O célculo da abundancia @§thona nanaque foi a espécie mais abundante no materiaizadal,
demonstrou que a coleta com rede de 220 um tevesubestimativa de 92,29%, em relagdo a coleta
com a rede de 67 um, o que resultou numa alta perdaomassa, dessa espécie, quando usada a
rede de 220 pm. Outro dado relevante, foi a donsindde Microsetella norvegicadentro dos
harpaticoides, e a presenga da mesma somente eaahetletado com a rede de 67 um. De igual
forma, quando se analisou a abundancia dos copepadil dos pequenos calanoides, a rede de 220
pm demonstrou uma subestimativa de 99,70%, em cagim com a rede de 67 um. Nao foram
encontradas diferencas significativas na coletaadeltos e copepoditos V-V dos pequenos
calandides e todos estagios grandes calandidea. d&amlpendicularias, no que diz respeito a
abundancia e biomassa, as variagdes de tamanhaesene 1,000 pm, foram melhor estimadas
com a malha de 67 pum. Os resultados demonstrarana gqoalha de 67 pm foi mais eficiente na
coleta dos ciclopoides e dos primeiros estagiosogepoditos dos pequenos calanoides, que por sua
vez, constituem a principal fonte de alimento Eer#arvas de teleostei na area analisada.

Descriptors: Copepoda, Appendicularia, Samplingjidance, Biomass, Coastal areas.
Descritores: Copepoda, Apendicularia, Coleta, Aldmeth, Biomassa, Zona costeira.
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INTRODUCTION ontogenetic stages (HUNTER; ALHEIT, 1995;
VINAS; RAMIREZ, 1996; HANSEN et al., 2004;
Copepods are generally considered the mo§fURCELL et al., 2004; TAKATSU et al.,, 2007).
important metazoan secondary producers in pelagl@'9€ shoals ofngraulis anchoitaconcentrate off
marine ecosystems and they constitute an importaRt/€n0s Aires province during the spring spawning
link in the food chain, coupling protists to higherP€riod but their highest spawning intensity ocaoms
trophic levels (HOPCROFT; ROFF, 1998: HANSENthe Rio de la Plata estuarine front (HANSEN;
et al., 2004). A substantial proportion of the qoge MADIROLAS, 1996; MARTOS et al, 2005;

assemblage is composed of small-sized specieshwhiEAJARO, 2008). This speciés the most abundant
generally dominate the mesozooplankton not only iR€lagic fish in the study area and feeds on zogpoan

terms of abundance, but also in terms of biomaggroughout its entire life cycle (ANGELESCU, 1982;
references therein; VIDJAK et al., 2006). Theselsma200; PAJARO, 1998).  Variations within the
copepod species are able to feed on small partidégoplankton_commu_nlty could, theref_ore, affect tthei
and, therefore, they can utilize energy from thdield prey with considerable economic consequences
microbial food web (HOPCROFT et al., 2001). Othel(MANN' 1993). . .
important small mesozooplankton components are the In the present work a comparison is made
larvaceans. Recently, attention to this size class hPetween the capture efficiency of two different
been increasing due to its role in the pelagic @arb Meshes, (67 um and 220 um) regarding the dominant
flow (HOPCROFT: ROFF, 1998; TOMITA et al., copepod and appendlcglanan species and all their
1999; TONNESSON et al., 2005). Although copepodd€velopmental stages, in terms of abundance and
and appendicularians are of similar size, theie iial biomass. The que}ntltatlve’ importance of these_ Ismal
the food web is different. The last group is abléeed mes_ozooplankters in the Rio de La Plata frontal srea
directly on particles smaller than 5 um using aousc Particularly evaluated.
house filtration apparatus, whereas copepods, in
general, only can filter particles larger than 16 p MATERIALS AND METHODS
using their mandibles (URBAN-RICH et al., 2006).
The appendicularians biomass is usually lower than Main Hydrographic Features of the Study Area
that of copepods, but their production rates can be
between 30 and 100% higher in coastal areas The study spans the area between 34.5 — and
(NAKAMURA et al., 1997; HOPCROFT; ROFF, 41°S. latitude, the hydrography of which has been
1998). However, because of the traditional mesh sizdescribed by Guerrero and Piola (1997) and Lucas et
employed £ 200 pum), the abundance and sometimedl- (2005). The present authors have identifiegl th
the biomass of both groups (including theirfollowing water masses, on the basis of their gglin
developmental stages) have been either ignored 8pd spatial distribution: (1) Low salinity coasteters
underestimated in most mesozooplankton studidéSCW): 0 —33. 3, with minimum salinity occurring
(TURNER, 2004; JIANG-SHIOU et al., 2007). in the Rio de la Plata river and El Rincén estuarine
In particular, in most of the studies Systems; (2) High salinity coastal waters (HSCW):
performed in the Buenos Aires coastal are®3.7 - 34.2, with maximum salinity registered
(AKSELMAN et al., 1986; SANTOS; RAMIREZ, originated in the San Matias Gulf; (3) Mid-shelf
1991; FERNANDEZ ARAOZ et al., 1994; VINAS et waters (MSW): 33.4 — 33.6/33.7, and (4) Outer—shelf
al., 2002; MARRARI et al., 2004), the use of suchwvaters (OSW): 33.7 — 34.0.
coarse meshes has prevented an accurate evaloftion The major hydrographic feature of the study
the quantitative importance of small copepods andrea is the estuary of the Rio de la Plata, thenseco
appendicu|arians in the field. On|y recenﬂy, themost important river system of South America. It is
analysis of a zooplankton time series at a coastgharacterized by a strong vertical stratification:
station off Buenos Aires province (38°28'S -—freshwater flows seaward on the surface while dense
57°41'W) showed the great dominance of the smaghelf water intrudes along the bottom, taking thape
mesozooplankton fraction<{ mm size), mainly Of a salt wedge (ACHA et al., 2004). Water disclearg
represented by the copepoddithona nana O. over the continental shelf is driven by wind stress
helgolandica Paracalanus parvusand Ctenocalanus (GUERRERO et al., 1998).
vanus and the appendicularia®ikopleura dioica

(VINAS et al., 2003; CAPITANIO et al., 2008) when Sample Collection and Laboratory Analysis
a babybongo net (67 microm) was used. .
There are many examples in the literature Two cruises were conducted over the

indicating that small copepods and appendiculariarfontinental shelf, off Buenos Aires province, during
are important prey for fish in their different SPring (October) 2003 and 2004 as part of Ee
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anchoitaAssessment Project of the Instituto Naciona(PL > 2mm). Within each category, copepods were
de Investigacion y Desarrollo Pesquero (INIDEP)grouped according to their developmental stages int
Sampling stations were arranged in 4 sections sacrosopepodites I-lll, copepodites V-V, and adults.
the study area (Fig. 1). A total of 62 samples wer&lauplii were only considered in the 67 um mesh net,
collected with a babybongo net, (0.20 m diameter)given that nauplii of small copepod species are not
fitted with two meshes of 220 uym and 67 pm. Asampled by coarse meshes (NICHOLS; THOMPSON,
Hydrobios flowmeter was mounted in the mouth of thed991; HOPCROFT et al.,, 1998; GALLIENE;
net in order to estimate the filtered water volumeéROBINS, 2001).
(average 4.57 Wy Oblique trawls were performed The biomass of adults and copepodite stages
from near the bottom to the surface using a traylinof O. nana(one of the dominant copepod species) was
winch. The tows were short (towing time: 2 minutesestimated from the following biovolume/size
towing rate: 20 m/minute) and the ship moved at Zelationship: Biovolume (mf = 3.1745 PW (mm)
knots speed. No clogging of the net was observed’® (* = 0.9897; PW = prosome width) (Vifias et al.,
Samples were immediately preserved on board in 5 %bmitted). The biovolume of both categories was
formalin for further analysis. converted into wet weight (WW) and finally into dry
In  the laboratory copepods andweight (DW) by applying the correction factors of
appendicularians present in the samples were.025 (CHOJNACKI, 1983) and 0.186 (HUNT et al.,
identified and counted under a compound microscop&981), respectively.
For this purpose, a subsample was obtained from eac The trunk length of at least 30 individuals of
sample and its volume determined in order to ineludO. dioica (the dominant appendicularian species) per
at least 100 adults of the dominant copepod speciesample was measured under a stereoscopic microscope
Copepods and appendicularians were identified to th@ccuracy: 0.04 mm) and grouped into 100 pm size
lowest taxonomic level in accordance with the dijeci classes. After that, the biomass was estimated
literature (RAMIREZ, 1966; BRADFORD-GRIEVE indirectly from the trunk length (TL) /dry weight
et al.,, 1999; ESNAL, G. B., 1999). Abundance wagDW) relationship: log DW=2.68 log TL — 7.29,
expressed as ind:n established by CAPITANIO et al. (2008dr this
The following copepod categories werespecies.
defined: harpacticoids, cyclopoids, small calanoids
(prosome length (PL): 1 - 2 mm), and large calasioid

Latitude S

63 62 61 60 59 58 57 56 55 54 53

Longitude W

Fig.1. Map of the study area showing the locatidnGID (black dots) and
zooplankton sampling stations during springs 2008 2004 @) arranged in four
sections (Sec 1 to Sec 4).
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The Statistica package 6.0 was used for dataorvegica and the small calanoidB. crassirostrisP.
analysis, Student'’s t-test for two paired samples w parvusand C. vanus(Table 1). It is clear from this
applied to the abundance and biomass data, préyiougable that the relative contribution of some sped@
log (x+1) transformed, to analyze the differenceshe copepod associations is considerably distdsted
between meshes (SOKAL; ROLHF, 1995). the 220 um mesh size. For example, between the most

The spatial distribution of the smallestabundant species in the 67 pm me&3hnanaandM.
mesozooplankton categories based on the besbrvegica were the copepods more notably
estimation for the meshes tested was analyzed foinderestimated (> 96 %) by the 220 um @thana
2003 as an example in relation to the hydrographibeing the second most important by abundance,
conditions, chla concentration and abundanoé E.  representing 23.95 % of the total adult copepodtou
anchoitalarvae (sampled with the 220 um mesh net)P. parvuscontributed with 28.16 % of the total adult
On that cruise, oceanographic data were alsabundance in the 67 pum mesh, and even higher values
obtained at 85 stations with a conductivity tempem (31.67 %) were attained by the 220 pm net.
depth (CTD) system (Kiel Multisonde CompactCoincidentally, increasing percentages were also
System, ME Meerestechnik Elektronik, Kiel, observed for larger species suchGsvanusand A.
Germany). The horizontal distribution of salinityasv  tonsa,among others. As was expected, the density of
studied to locate the maximum gradients for thairye all cyclopoid copepodites and copepodites I-lll of
Surface water samples were collected at each sagnplismall calanoids were underestimated by more than 99
station for estimation of chlorophydl concentration, % with the 220 um mesh, in ratios of 469.75; 191.15
using the method of HOLM-HANSEN et al. (1965). and 333.60, respectively. On average, the 220 pitm ne

captured only 1.33 % of the 5,241,589 copepods.m
(adults + copepodites) counted in the totality loé t

REsuLTs samples (see Table 1) and less than 1% of the 4mg
DW.m® total biomass in the case ©f nana(Table 2).
Mesozooplankton Capture Efficiency Among the appendicularians, the trunk

length of O. dioicafluctuated between 100 and 1,200

The 67 pm and the 220 um estimationgim. The underestimation of the abundance and
showed different scenarios in terms of copepod aniomass was markedly higher in individuals witmku
appendicularian abundances. Figure 2 gives thé totiengths lower than 600 um, but the 1,000-1,200 pm
capture of both meshes for each group in the studjze range was only retained by the 220 um mesh
area, indicating higher values for the 67 um mgsh, (Table 3, t test, p<0.05 in both cases).
0.025 and p= 0.006, respectively). However, it was
observed that the taxocenosis was similar for both

meshes, with the exception of the harpacticoid Mesozooplankton Spatial Distribution
copepod Microsetella norvegica being captured )
exclusively by the finer mesh. Three of the four water masses described

previously (GUERRERO; PIOLA, 1997; LUCAS et
al., 2005), were identified on the 2003 cruise.C\V%

0 Copepoda and MSW were found most frequently (at 41 and 52%
= 10 1 T i ) of the total stations, respectively). Only at 7%tloé
iy 8 _ 0 Appendicularia stations was HSCW present (Fig. 3a). The horizontal
‘;; distribution of salinity off the Rio de la Plata oth
S 67 - showed a river runoff towards the southeast, reachi
8 41 - the frontal region at the latitude of 37°S, and
g extending widely to the northeast (Fig. 3.b). Int&m
§ 21 1 (see also Fig. 1), maximum gradients were located
= 0 between the first and second coastal stations 70.13
Mesh 67 pum Mesh 220 um km) and in section 2, between the second and third

stations (0.156 k). In the area of El Rincén a

minimum salinity value of 33 was observed near the
Fig. 2. Mean abundance (log x+1) transformed ddta ccoast, followed by an area of the relatively high
copepods and appendicularians obtained by bothese¢k)  salinity value of 33.8 near the 50 m isobath,
being individuals.ri. originating in the San Matias Gulf. MSW (33.4 —
33.7) covered the rest of the area. Maximum &hl-
oncentrations were detected in the frontal egteari
rea (sections 1 and 2) and in shelf waters (se&jp
being lowest at all the stations of section 4.

A total of 12 species of copepods were
recorded in this study. In general, the dominan
copepods in the study area were the cyclop@ds
nana and O. helgolandica; the harpacticoid M.
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Table 1. Mean abundance (indrand Standard Deviation (SD) of adult copepodpgpodites I-1ll and IV-V captured with
babybongo net, 67 um and 220 um of pore size. fgignt statistical differences between meshes ayelighted in grey:
summation of all specimens captured by each net fhe totality of samples in the study area; %élative frequency of each
species within each mesh total count; % Abd: peemgn of abundance underestimated by the less effiahesh. The
calculation has been made on the assumption teanhdist efficient mesh captured 100% of the copepods

67 um 220 pm
Adults > % Fr Mean SD > % Fr Mean SD p % Abd Ratio 67/220
cyclopoids
O. nana 67,182 2395 2,239.40 7,320.77 2,491.71 8.79 83 182.66 <0,05 96.29 26.96
O. helgolandica 12,100 431 390.32 1,111.99 3,181.04 11.22 106 169.19 ns
H. thalassius 868 0.31 28.00 85.01 310 1.09 10 29.24 ns
harpacticoids
E. acutifrons 26,845 9.57 865.97 3,549.68 934.09 3.29 31 130.32 <0,05  96.52 28.74
M. norvegica 55,197 19.68  1,839.90 5,612.19 0 0.00 0 0.00 <0,0001 100.00
calanoids
P. crassirostris 24,075 8.58 802.50 4,013.99 807.5 2.85 27 110.88 ns
P.parvus 78,983 28.16  2,820.82 11,772.12 8,981.20  31.67 299 517.15 ns
C. vanus 10,027 3.57 358.11 1,040.64 5,369.90 18.93 179 259.16 ns
A. tonsa 1,338 0.48 43.16 133.79 1,689.06 5.96 56 184.54 ns
D. forcipatus 387 0.14 12.48 35.12 1,138.02 4.01 38 131.43 ns
C. brachiatus 950 0.34 30.65 131.68 1,130.24 3.98 38 133.95 ns
C. brevipes 2,220 0.79 71.61 316.85 1,996.96 7.04 67 197.49 ns
Large calanoids 314 0.11 10.13 39.28 333.03 117 11 29.79 ns
Total 280,486 28,362.75
copepodites
Cyclopoids I-11I 1,057,885 21 36,453.07 175,738.21 2,252 5 78 181 <0,001  99.79 469.75
Cyclopoids IV-V 603,069 12 21,481.68  99,357.06 el 8 113 305 <0,001 99.48 191.15
Small calanoids I-11I 2,408,283 49 80,183.70  427,836.39 7,219 17 241 748 <0,001  99.70 333.60
Small calanoids V-V 888,340 18 30,566.93  143,833.60 27,829 67 928 1,672.92 ns
Large calanoids. I-1ll 1,727 0 57.57 170.98 126 0 4 15 ns
Large calanoids. IV-V 1,799 0 58.03 170.62 909 2 29 82 ns
Total 4,961,103 41,490
Adults+copepodites 5,241,589 69,852.75
Nauplii (all species combined) 8,660,351 508,699.41 2,071,226.31

Table 2. Biomass (g DW:i of Oithona nana(adults and  all the cyclopoids, small calanoid copepoditesl,I-II

copepodites). Biomass(%): percentage of capture with the nayplii andO. dioica showed maximum densities in
220 pm mesh in respect to that of the 67 pum mesh.

DW.m™ O. nana

Stage 67 um 220 um Biomass ,,0(%)
Mean sD Mean SD
Adult 16.55 57.69 0.16 0.25 0.97
Cop. -1 89.34 329.63 0.09 0.26 0.10
Cop. IV-V_ 150.97 544.33 0.79 1.63 0.52

Table 3. Total abundance and biomas®iopleura dioica
according to the size range for both meshes.

67 um 220 um
Sizerange  Abundance Biomass Abundance Biomass
(um) (ind.m) (ugC.m’) (ind.m3) (ugC.m?)
100-200 301.01 114 3.90 0.02
200-300 1,225.94 17.88 23.44 1.60
300-400 1,052.63 35.16 80.81 14.58
400-500 450.96 44.33 227.82 86.72
500-600 1,990.18 63.75 120.33 90.96
600-700 85.65 22.69 80.14 100.02
700-800 80.47 30.03 37.10 76.38
800-900 13.94 10.37 12.52 33.89
900-1000 17.26 12.48 6.80 26.32
1000-1100 0 0.00 191 7.98
1100-1200 0 0.00 1.91 10.96
Total 5,218.03 237.84 596.69 449.44
As previously shown, the smallest

mesozooplankton categories were better estimated

the finer mesh (67 pum). On the 2003 cruise (Fig. 4

the Rio de la Plata frontal area (section 1). Naupli
attained a mean value of 1.7 x%lidd.m?® in this
section, with a maximum peak value of 8.5 »¥ 10
ind.m* at station 3 (section 1). At this station, 2x35
10° ind.m?® of small calanoid copepodites I-Ill, were
also detected. No clear distribution pattern cdudd
identified for the other sections. However, inciegs
values of all copepod categories were observetién t
El Rincén area (section 4) near the 50 m isobatts(Fi
1 and 4).
The highest densities oD. dioica were

detected in association with estuarine waters hiagc
a maximum of 64,220 ind.fin section 1, at station 3.
In the remaining sections, this species was more
abundant at coastal stations, except for secti¢ime!
El Rincon area) in which it occurred near the 50 m
isobath as was indicated for the small copepods.
Coincidentally with the highest densities of the
mesozooplankton categoriess. anchoita larvae
showed a peak of abundance at station 2 of settion
associated with the estuarine front. Larvae from th
station were measured to standard length by mefans o
an eye micrometer. It was discovered that 84 % of
these specimens, ranging in size between 2.30 and
5.50 mm, were first-feeding larvae (yolk absent,

uth and digestive gut opened and pigmented eyes,
WNAS; RAMIREZ, 1996).
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Fig. 3. a- Schematic distribution of the water neass SCW; MSW; HSCW (see Materials and Methods for
abbreviations), b- surface distribution of salinity

Latitude S

Latitude S

Longitude W

Fig. 4. Spatial distribution of
the mesozooplankton groups
successfully captured by the 67
pm meshE. anchoitaand Chl-

a. References for copepods and
O. dioica are expressed in
ind.m% references for E.
anchoita larvae are expressed
in ind.m? and for Chla values
are expressed in pg.!l

Latitude S
Latitude 8

Longitude W

Latitude S

Lengitude W Longitude W
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D|SCUSS|ON ANDCONCLUSlONS mentioned that individuals oD. dioica with trunk
lengths smaller than 500 pum are not captured
The small species Oithona nana efficiently by a 200 pm mesh, thus leading to an

Paracalanus parvusand Ctenocalanus vanusvere INCOrTect description of the population size stioet
dominant in the study area, as previously stated by The spatial distribution of the selected
other authors (RAMIREZ, 1981; SANTOS: mesozo_oplankton categories for spring 2003 revealed
RAMIREZ, 1991: FERNANDEZ ARAOZ et al., that major abundances were located in the Rio de la
1994: VINAS et al., 2002: MARRARI et al., 2004 Plata estuarine area. This area has received
BERASATEGUI et al., 2006). Nevertheless, presentonsiderable attention over past years because it i
findings indicate that the abundance of some capepd&onsidered a highly productive system that sustains
species in these studies have been underestimpted luable artisanal and coastal fisheries off Urygua
more than 95% due to the size of the meshes engploy@nd Argentina (ACHA et al., 2008 and references
(> 220 pm) and thad. nanawas one of the most therel_n). It has_ been sta_lted that this frontal z_plags
undersampled species. Similar results were found P Major role in ecological processes allowing for a
tropical waters of Jamaica (Kingston Harbour) by@rge primary production and offering adequate
HOPCROFT et al. (1998). The authors explored thgeedmg and reproductlve habltqts for several fish
biases in abundance and biomass estimates of tARECieS and acting as a retention areas for larvae
copepod community determined by two plankton nettACHA et al., _2004)'

(64 and 220 um) and found that the 220 um net Maximum abundances of mesozooplankton
captured only 7.5 % of total copepods, of whiph Were registered in the frontal area (section 1}hef

nanawas one of the most undersampled species. four sections of the study area. There it was that
Many authors emphasize that nanais one highest densities of copepodites I-1ll and naupkire

of the most common and abundant copepods in coasf&forded, indicating active reproduction of the

areas (JAMET et al, 2001) and brackish waterSOPeP0OdSO. nanaandP. parvusthat dominated the

(GAUDY, 1971) and that it can contribute up to goucyclopoid and small calanoid categories, respelgtive

of the total abundance of zooplankton (LAMPITT,APundance of first-feeding anchovy larvae was
1978). In particular, in the Rio de la Plata esneri Nighestin the same section, thus suggesting ttiata

area this is the first accurate estimationGofnana [€€ding might be occurring in those locations doie t
abundance because most of its copepodite stages wi€ great availability of adequate zooplankton prey
not retained in previous studies in which a 220 unyPe and density. In fact, nauplii of the small eppds
mesh size was employed. P. parvusand O. nanaare themain food source of
Taking sections 1 and 2 as examples (Tab@nchovy when they start to feed (VINAS; RAMIREZ,

4) it may be observed that the utilization of thealer 1996). Since Oithona spp. are found in high
mesh size of 67 um substantially improved th&oncentrations in other frontal areas of the world
abundance estimation of copepods an@cean, interest in an effort to understand the odl
appendicularians by 1 to 3 orders of magnitudehén CYclopoids in copepod associations as support for
same way, the comparison of the present findings wi local . fisheries has. grown (NIELSEN; SABATINI,
previous results obtained by CEPEDA (2006) in the-996; GALLIENNE; ROBINS, 2001). These authors
same area and season, using the Babybongo samd@?’e stressed the importance of cyclopoids aska lin

but fited with a 220 pm mesh, corroborates thdetween smaller phytoplankton and larger zooplankto
benefit of using a finer mesh. or fish larvae. The other dominant speciésparvus,

has also been found to have higher production rates
Table 4. Comparison of mean mesozooplankton abwesan than —other small  calanoids in frontal areas
(abd) estimated in this study with those of presicecords. ~ (ZERVOUDAKI et al., 2007).
In the present investigation, the pattern of
Chl-a distribution agreed with previous reports from

Section 1 Section 2 the same area (CARRETO et al., 1986, 2008; VINAS
Mesh si: M bd. (ind.m™) M bd. (ind.m™) . . . .
References Year E(SH:;Ze Cop:;c?da Applgndriréularia Copeepirc‘i: Applt:ndrigularia et al-v 2002)1 Wlth n:]aXImum VaIUeS _belng detecmd |
Thisstudy 2003 67 1v01211£| 22122 [ 13211 [ 1136 the frontal estuarine area and in shelf waters.
This study 2003 220 5,520 167 3,806 17 .
Cepeda, 2006 2002 220 | 1384 619 2,170 156 However, the highest values of GChlwere not

coincident with mesozooplankton peaks of abundance
Previous records mentiorD. dioica as in section 1. It seems that small copepods aremigt
particularly dominant in the Rio de la Plata esheri feeding upon phytoplankton, but also upon other
area and showing a marked preference for brackighternative food. During this study we have not
waters (ESNAL, G., 1972; CAPITANIO; ESNAL, G. estimated the abundance of bacteria, heterotrophic
B., 2000). In agreement with our findings,flagellates, and other protozooplankton components.
Paffenhofer (1975) and Esnal, G. et al. (1997)ehavHowever, the highest values of biomass (57.17 jig Cl
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1y and abundance (2.86xX816el.mi%) of bacteria have ANGELESCU, V. Ecologia tréfica de la Anchoita debiM
been registered on the surface salinity front Argentino (EngraulidaeEngraulis anchoita Parte Il
(COSTAGLIOLA et al., 2003), thus suggesting the Alimentacion, Comportamiento y Relaciones Tréfieas

- - f p el EcosistemaSer. Contr. Inst. Nac. Inv. Des. Pesqn.
possible development of an important microbial food 409, INIDEP., Mar del Plata, 1982.

web. In p_arti_cular,O. nana, one of the dominant BERASATEGUI, A. D.. MENU MARQUE, S.: GOMEZ-
copepods irthis frontal area, has been reported as an  graCHE, M.; RAMIREZ, F. C.; MIANZAN, H. W.:
opportunistic species with a wide-ranging dieteatol ACHA, E. M. Copepod assemblages in a highly complex
consume particles from detritus to phytoplankton, hydrographic regionEstuar. coast. Shelf Sci.y. 66, p.
ciliates, copepod nauplii and even calanoid faecal 483-492, 2006.

material (LAMPITT, 1978; NIELSEN; SABATINI, BRADFORD-GRIEVE, J.M.; MARKKOSEVA, E.L;
1996;  WILLIAMS; MUXAGATA, 2006 and ROCHA, C.EF.; ABICHI, B. Copepoda. In:
references therein; ZERVOUDAKI et al., 2007). BOLTOVSKQY, D. (Ed.). South  Atlantic

L - zooplankton. Leiden: Backhuys Publishers, 1999. p.
The quantitative importance of small 869-1098.

copepods and appendicularians in the Rio de la Plata\piTaNIO,F. L.; ESNAL, G. B. Appendicularian

frontal area and their possible link with the  distribution in the Rio de la Plata estuary andaeeiit

components of the microbial food web highlight the  neritic areasNeritica, v. 11, p. 37-48, 2000.

importance of including the protozooplankton franti CAPITANIO, F. L; PAJARO, M., ESNAL, G. B,

in future studies to improve our understandinghis t Appendicularians (Chordata, Tunicata) in the diét o

productive system. anchovy Engraulis anchoitain the Argentine Seésci.
Present results showed the advantages mar., v. 61,n. 1, p. 9-15, 1997,

. ti t with f h size fa t APITANIO, F.; PAJARO, M. ESNAL, G. B.
Incorporating a net with small pore mesh size Appendicularians: an important food supply for the

regular sampling of mesozooplankton in order to  argentine anchoviEngraulis anchoitan coastal waters.
obtain an accurate estimation of the abundanceeof t  j_ appl. Ichtyol., v. 21, p. 414-419, 2005.

smallest fraction which in turn will lead to a leett CAPITANIO, F.; CURELOVICH J.; TRESGUERRES M.;
comprehension of the role of this important fractio NEGRI R.; VINAS M.D.; ESNAL G. Seasonal cycle of

the energy transfer to higher trophic levels. appendicularians at a Coastal Station (38°28,157%)
of the South Atlantic OceaBull. mar. Sci., v. 82, n. 2,

p. 171-184, 2008.
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