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ABSTRACT

SANCHEz S, ViLLANUEVA P. 2019. Variabilidad de la comunidad fitoplancténica en otofio 2007. Crucero 0705-06. Bol
Inst Mar Perii. 34(1): 25-34.- El crucero abarco del Callao a Paita, hasta 200 mn. Se recolectaron 21 muestras,
utilizando una red de fitoplancton con 75 micras de abertura. Los volimenes de plancton alcanzaron un
promedio de 1,63 mL/m?® con 62% de los valores menores a 1,0 mL/m®. Hubo mayor representatividad
del zooplancton en la parte ocednica, el fitoplancton estuvo dentro de las 30 mn. Chimbote fue el lugar
de mayor biomasa plancténica. Condiciones del evento La Nifia, al parecer influyé en la distribucién de
los organismos indicadores, sin embargo la presencia de Ceratium breve, indicador de Aguas Ecuatoriales
Superficiales (AES), a 150 mn de Chimbote y Callao, indicé rezagos de incursiones anteriores. E1 ACP
mostrd que la temperatura fue el pardmetro de mayor aporte del eje 1 y la latitud del eje 2. Este analisis
definié grupos que coincidieron con la presencia de un solo indicador de masa de agua.

ParLaBRrAS cLAVE: fitoplancton, organismos indicadores, ambiente marino, otofio 2007

RESUMEN
SANcHEZ S, ViLLANUEVA P. 2019. Variability of the phytoplankton community in autumn 2007. Cruise 0705-06.
Bol Inst Mar Peru. 34(1): 25-34.- The cruise covered the area from Callao to Paita, up to 200 mn. A total of
21 samples were collected using phytoplankton net (75 um). Zooplankton was more representative in the
oceanic part while phytoplankton was within 30 nm. Chimbote was the place whose plankton biomass
was the highest. La Nifia event conditions seem to have influenced the distribution of indicator organisms,
although the presence of Ceratium breve, an indicator of Surface Equatorial Waters (SEW), at 150 nm off
Chimbote and Callao, showed delays from previous incursions. PCA showed that temperature was the
parameter of greatest contribution of axis 1 and latitude was for axis 2. This analysis defined groups that
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coincided with the presence of a single water mass indicator.
Keyworps: phytoplankton, indicator organisms, marine environment, autumn 2007

1. INTRODUCCION

El fitoplancton es el productor primario base
de la cadena alimenticia en el medio acuatico,
presenta alta variabilidad asociada a los cambios
ambientales, por lo que se hace necesario
intensificar las investigaciones en periodos en
que normalmente no se presentan cruceros
multidisciplinarios como es la estacion de otofo.

Durante abril 2007 se observé que la temperatura
superficial del mar (TSM) en el Pacifico Ecuatorial
Occidental presenté anomalias ligeramente positivas
(+0,3 °C), mientras que en la parte oriental, éstas
fueron mnegativas (-1,3 °C). Ademds continuaron,
en la costa sudamericana, anomalias negativas sub-
supetficiales, manteniendo condiciones frias en toda
la costa peruana. Se espera desde mayo a julio que las
condiciones atmosféricas y oceanogrdficas continiien
siendo frias frente a la costa peruana (Comunicado
oficial N°04/2007 -ENFEN).

1. INTRODUCTION

Phytoplankton is the primary base producer of
the food chain in the aquatic environment. It has
high variability associated with environmental
changes; therefore, it is necessary to intensify
research in periods when there are no
multidisciplinary cruises such as the autumn
season.

In April 2007, sea surface temperature (SST) in the
Western Equatorial Pacific was observed to have
slightly positive anomalies (+0.3 °C), while in the
eastern part these anomalies were negative (-1.3 °C).
Inaddition, negative sub-surface anomalies continued
along the South American coast, maintaining
cold conditions along the Peruvian coast. It is
expected that from May to July the atmospheric
and oceanographic conditions will continue to be
cold off the Peruvian coast (Official communiqué
N©°04/2007 ~-ENFEN).
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En ese entorno se planted la ejecucion del crucero
de evaluacién del recurso calamar gigante, para
conocer las condiciones bioceanograficas y
meteoroldgicas frente a la costa norte del Perq,
determinar la existencia de cambios y evolucién
de La Nina (LN), el impacto en el recurso calamar
gigante y en la comunidad fitoplancténica. En
este articulo se dan a conocer las caracteristicas
del fitoplancton a nivel superficial ademds de
incluir las interrelaciones con algunos parametros
ambientales.

2. MATERIALY METODOS

El crucero de evaluacion del calamar gigante
y condiciones ambientales, se efectud entre el
30 de mayo y 12 de junio 2007 a bordo del BIC
Humboldt, desde Callao (12°00°'S) hasta Paita
(5°00°S), con cobertura maxima de 200 mn de la
costa.

Se recolecto fitoplancton en las secciones Callao,
Chimbote, Punta Falsa y Paita, totalizando
21 muestras (Fig. 1). Se efectuaron arrastres
superficiales con red estandar (75 um) durante 5
minutos y a velocidad promedio de 2,5 nudos.

Los voliumenes de plancton se obtuvieron por
centrifugacién, segin las pautas recomendadas
por UNESCO (1981).

Las muestras se analizaron considerando los
componentes principales del plancton, a los
cuales se les otorgd valores convencionales
segun lo descrito por Rojas pE MENDIOLA et al.
(1985).

Se realizd la determinacion taxonomica de los
organismos del fitoplancton con la consulta de
trabajos especializados, tales como HusteDpT
(1930), Cupp (1943), Henpey (1964), SourNIA
(1967), ScHILLER (1971), SuNDsTROM (1986), BALECH
(1988), THRONDSEN (1993), HAsLE & SYVERTSEN
(1996) y STEIDINGER & TANGEN (1996).

Las estaciones que presentaron indicadores se
seleccionaron para el andlisis de componentes
principales (ACP). La informacion fisica
(temperatura, salinidad) y quimica (oxigeno, pH,
clorofila “a”) fue proporcionada por las Unidades
correspondientes. Para este analisis se empled el
paquete PC-ORD para Windows ver. 4.10.
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In this context, the execution of the jumbo flying
squid assessment cruise was proposed to know
the bio-oceanographic and meteorological
conditions off the Peruvian northern coast, as
well as to determine the existence of changes
and evolution of La Nifia (LN) and its impact
on the jumbo flying squid resource and on the
phytoplankton community. In this paper, the
characteristics of surface phytoplankton are
presented, as well as the interrelations with
some environmental parameters.

2. MATERIAL AND METHODS

Between May 30 and June 12, 2007, the jumbo
flying squid and environmental conditions
assessment cruise took place on board R/V
Humboldt. It sailed from Callao (12°00°S) to
Paita (5°00°S), with maximum coverage of 200
nm from the coast.

Phytoplankton was collected in Callao,
Chimbote, Punta Falsa, and Paita sections
totaling 21 samples (Fig. 1). Surface trawls were
carried out with standard nets (75 um) for 5
minutes at a mean speed of 2.5 knots.

Plankton volumes were obtained through
centrifugation, according to the guidelines
recommended by UNESCO (1981).

The samples were analyzed by considering
the main components of plankton, which were
given conventional values as described by Rojas
DE MENDIOLA et al. (1985).

Specialized works such as Hustept (1930), Cupp
(1943), HENDEY (1964), Sournia (1967), SCHILLER
(1971), SunpstrROM  (1986), BaLecu (1988),
THRONDSEN (1993), HAaSLE & SYVERTSEN (1996) and
STEIDINGER & TANGEN (1996) were consulted for
the taxonomic determination of phytoplankton
organisms.

The stations that presented indicators were
selected for the principal components analysis
(PCA). Physical information (temperature,
salinity) and chemical information (oxygen,
pH, chlorophyll “a”) were provided by the
corresponding Units. The PC-ORD package
for Windows ver. 4.10 was used for this
analysis.
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Figura 1.- Carta de estaciones. Cr. Calamar gigante 0705-06. BIC Humboldt

Figure 1. Plotting chart. Jumbo flying squid cruise 0705-06.
R/V Humboldt

3. RESULTADOS

VOLUMENES DE PLANCTON Y COMUNIDAD
FITOPLANCTONICA

Los volimenes de plancton oscilaron de 0,18 mL/
m?’a 9,56 mL/m? originando un promedio de 1,63
mL/m? el 62% presento valores menores a 1,0 mL/
m®. La zona de biomasa maxima (7,0 mL/m?®) se
registrd6 en Chimbote, aprecidandose disminucion
de la misma a mayores distancias de costa (Fig. 2).

En relaciéon a los componentes del plancton, se
observo mayor representatividad del zooplancton
en 43% de las estaciones, mientras que el
fitoplancton lo hizo en el 23%. El primero se ubico
principalmente en la parte ocednica y el segundo
en casi todas las estaciones costeras, alcanzando su
mayor amplitud en el Callao (Fig. 2). Ambos grupos
compartieron predominio en el 33% restante, con
una distribucion muy variada en las secciones.

3. RESULTS

PLANKTON VOLUMES AND PHYTOPLANKTON
COMMUNITY

Plankton volumes ranged from 0.18 mL/m?® to
9.56 mL/m’, resulting in a mean of 1.63 mL/m?,
and 62% had values less than 1.0 mL/m? The
maximum biomass zone (B__) (7.0 mL/m® was
recorded in Chimbote, with a decrease observed
at greater distances from the coast (Fig. 2).

Regarding plankton components, greater
representativeness of zooplankton was observed
in 43% of stations, while phytoplankton did so
in 23% of them. The first one was located mainly
in the oceanic part and the second one in almost
all the coastal stations, reaching its greater
amplitude in Callao (Fig. 2). Both groups shared
predominance in the remaining 33%, with a very
varied distribution in the sections.

27
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Figura 2.- Volumenes de plancton (red de fitoplancton) mL/m?. Cr. Calamar gigante
0705-06. BIC Humboldt

Figure 2. Plankton volumes (phytoplankton net) mL/m?. Jumbo flying squid cruise 0705-
06. R/V Humboldt

El predominio del fitoplancton se detect6 dentro de
las 30 mn; sin embargo, en Paita se reporté como
€scaso.

La mayor presencia de diatomeas de alta tasa
de reproduccion estuvo en el Callao donde
fueron abundantes Skeletomena  costatum
(Greville), Thalassionema frauenfeldii (Grunow) y
Chaetoceros spp. Al norte de 6°S se encontraron,
aunque poco abundantes, especies centrales
como Coscinodiscus  perforatus Ehrenberg;
C. wailessi Gran & Angst y Actinocyclus sp.,
a distancias mayores a 60 mn las especies
termofilas Chaetoceros radicans Schiitt y Lioloma
delicatulum (Cupp).

Los dinoflagelados fueron escasos, con mayor
representatividad al sur de los 7°S, excepto
Ceratium tripos que alcanzd a ser abundante
en Chimbote. Organismos que ocasionan
mareas rojas como Ceratium furca (Ehrenberg)
y Prorocentrum cordatum (Ostenfeld) también
destacaron, pero sin ocasionar ese fendmeno.
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Phytoplankton predominance was detected
within 30 nm, although in Paita, it was reported
as scarce.

The largest presence of high reproductive rate
diatoms was in Callao where Skeletomena costatum
(Greville) Cleve, Thalassionema  frauenfeldii
(Grunow) Tempere & Peragallo and Chaetoceros
spp- were abundant. North of 6°S, central species
such as Coscinodiscus perforatus Ehrenberg; C.
wailessi Gran & Angst and Actinocyclus sp. were
found, although not very abundant, as well as
thermophilic species Chaetoceros radicans Schiitt
and Lioloma delicatulum (Cupp), at distances
greater than 60 nm.

Dinoflagellates were scarce, with greater
representativeness south of 7°S, except for
Ceratium tripos which became abundant in
Chimbote. Red tide organisms such as Ceratium
furca (Ehrenberg) Claparede & Lachmann and
Prorocentrum cordatum (Ostenfeld) also stood out,
but without causing this phenomenon.
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Lasespecies termofilas Liolomapacificum (Cupp),
Thalassiothrix longissima Cleve & Grunow y
Chaetoceros rostratus Ralfs, se encontraron
lejos de la costa al norte de 6°S y en forma
esporadica cerca de la costa en Chimbote y
Callao. Lejos de costa estuvieron las diatomeas
Planktoniella sol (Wallich), Chaetoceros spp.; los
dinoflagelados presentaron mayor riqueza de
especies siendo los mas frecuentes Goniodoma
polyedricum  (Pouchet); Ceratium  gibberum
Gourret; C. ranipes Cleve; Pyrocystis spp.
(Schiitt); Dinophysis tripos Gourret; D. mitra
(Schiitt), entre otros. El zooplancton tuvo mayor
predominio a distancias mayores de 60 mn, con
los copépodos como el grupo més abundante,
asociado a nauplios, apendicularias y huevos
reportados como escasos.

DISTRIBUCION LATITUDINAL DE LOS VOLUMENES
PROMEDIO DE PLANCTON

Los valores promedio presentaron el mismo
rango dado en los volumenes de plancton
registrados dentro de las 30 mn. El mayor valor
(9,56 mL/m°) se registrd entre 9 y 10°S donde el
fitoplancton fue el principal grupo.

Entre 30 y 60 mn los valores disminuyeron de
norte a sur, excepto entre 12 y 13°S donde alcanzo
un promedio de 3,0 mL/m>. A distancias mayores
de 60 mn, estos promedios no superaron los 2,0
mL/m? (Fig. 3).

Thermophilic species were recorded with higher
incidence far from the coast and north of 6°S
Liolomapacificum (Cupp), Thalassiothrix longissima
Cleve & Grunow, and Chaetoceros rostratus Ralfs
were sporadicnear the coast and they were found
in Chimbote and Callao. Diatoms Planktoniella
sol (Wallich), Chaetoceros spp. were located far
from the coast. Dinoflagellates exhibited a
greater species richness and the most frequent
were Goniodoma polyedricum (Pouchet), Ceratium
gibberum Gourret; C. ranipes Cleve; Pyrocystis
spp- (Schiitt); Dinophysis tripos Gourret; D. mitra
(Schiitt), among others. Zooplankton had more
predominance at distances over 60 nm, with
copepods as the most abundant group, which
were associated with nauplii, appendicularia,
and eggs reported as scarce.

LATITUDINAL DISTRIBUTION OF MEAN PLANKTON
VOLUMES

The mean values had the same range as given in
the plankton volumes recorded within 30 nm.
The highest value (9.56 mL/m® was recorded
between 9 and 10°S where phytoplankton was
the main group.

Between 30 and 60 nm, the values decreased
from north to south, except between 12 and
13°S where it reached a mean of 3.0 mL/m3. At
distances greater than 60 nm, these averages did
not exceed 2.0 mL/m? (Fig. 3).
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Figura 3.- Distribucién latitudinal del promedio de voliimenes de plancton (red de fitoplancton)
mL/m?. Cr. Calamar gigante 0705-06. BIC Humboldt

Figure 3. Latitudinal distribution of mean plankton volumes (phytoplankton net) mL/m®. Jumbo
flying squid cruise 0705-06. R/V Humboldt
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ORGANISMOS INDICADORES DE MASAS DE AGUA

Los indicadores bioldgicos de masas de agua
determinados fueron:

Ceratium breve (Ostenfeld & Schmidt), indicador
de Aguas Ecuatoriales Superficiales (AES) se
localizé a distancias mayores de 80 mn en Paita
y Punta Falsa, donde alcanz6 su mayor amplitud.
Este organismo también fue determinado a 150
mn de Chimbote y Callao (Fig. 4).

Ceratium praelongum (Lemmermann), indicador
de Aguas Subtropicales Superficiales (ASS) estuvo
en la zona oceanica de la seccién Paita, Chimbote
y Callao. Al sur de los 10°S, en la misma latitud y
distancia de la costa se registro C. breve.

Protoperidinium obtusum (Karsten), indicador de
Aguas Costeras Frias (ACF) se localizé muy costero
en Paita, mientras que en Chimbote y Callao amplié
su distribucion de 30 a 150 mn (Fig. 4).

INDICATOR ORGANISMS OF WATER MASSES

The identified biological indicators of water
masses were:

Ceratium breve (Ostenfeld & Schmidt), an indicator
of Surface Equatorial Waters (SEW), was located
at distances greater than 80 nm in Paita and Punta
Falsa, where it reached its greatest amplitude.
This organism was also determined at 150 nm
from Chimbote and Callao (Fig. 4).

Ceratium praelongum (Lemmermann), an indicator
of Surface Subtropical Waters (SSW), was in the
oceanic zone of the Paita, Chimbote, and Callao
sections. South of 10°S, at the same latitude and
distance from the coast, C. breve was recorded.

Protoperidinium obtusum (Karsten), an indicator
of Cold Coastal Waters (CCW), was located very
near to the coast in Paita, while in Chimbote and
Callao it expanded its distribution from 30 to
150 nm (Fig. 4).
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Figura 4.- Distribucién de Indicadores de masas de agua. Cr. 0705-06. BIC Humboldt

Figure 4. Distribution of indicators of water masses. Cr. 0705-06. R/V Humboldt
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ANALISIS DE COMPONENTES PRINCIPALES (ACP)

El mayor coeficiente de correlacion fue -0,79 que
asoci6 a los parametros de posicion (latitud y
longitud) el menor fue entre pH y longitud (r=0,065).

Este andlisis permitié observar que los dos
primeros ejes explicaron el 75% de la variacion,
con la temperatura, oxigeno, longitud y latitud
como las variables mejor relacionadas con estos
ejes (Tabla 1).

Se definieron cuatro grupos, tres de ellos
caracterizados por la presencia de solo un
indicador (Fig. 5). El grupo donde predominé P.
obtusum (ACF) tuvo relaciones positivas con el eje
1; ademas de registrar salinidades entre 34,960 y
35,057 ups y valores de clorofila “a” superiores a 2
ug/L. El grupo de C. breve (AES) reportd relacion
negativa con el eje 1y positiva con el 2, excepto
las estaciones 62, 93 y 100 que presentaron valores
positivos en ambos ejes. Aqui se agruparon las
estaciones con las mayores longitudes (> 82°S) y
con un rango halino de AES y de ASS.

Tabla 1.- Coeficientes del ACP.

PrRINCIPAL COMPONENTS ANALYSIS (PCA)

The highest correlation coefficient was -0.79 which
associated the position parameters (latitude
and longitude), the lowest was between pH and
longitude (r= 0.065).

This analysis showed that the first two axes
explained 75% of the variation, with temperature,
oxygen, longitude, and latitude as the variables
best related to these axes (Table 1).

A total of four groups were defined, three of them
characterized by the presence of only one indicator
(Fig. 5). The group where P. obtusum (CCW) was
predominant had positive relations with axis 1. In
addition, salinities between 34.960 and 35.057 ups
and chlorophyll “a” values higher than 2 pg/L were
recorded. C. breve’s group (SEW) reported a negative
relationship with axis 1 and a positive relationship
with axis 2, except for stations 62, 93, and 100, which
had positive values in both axes. The stations with
the longest lengths (> 82°S) and with a haline range
of SEW and SSW were grouped here.

Cr. 0705-06. BIC Humboldt

Table 1. PCA coefficients. Cr. 0705-06. R/V Humboldt

Variables Eje (Axis) 1 Eje (Axis) 2
Latitud (°S) 0,06 -0,67
Longitud (°W) 0,37 0,50
Temperatura (°C) -0,53 0,02
Salinidad (ups) -0,34 -0,12
Oxigeno (mL/L) -0,40 -0,25
pH -0,37 -0,42
Clorofila “a” (ug/L) 0,38 -0,16
Varianza (%) 46,7 28,5
Varianza acum. (%) 46,7 75,2
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Figura 5.- Analisis de Componente Principal (ACP) y los indicadores de masas de agua. Cr. 0705-06. BIC Humboldt

Figure 5. Principal components analysis (PCA) and indicators of water masses. Cr. 0705-06. R/V Humboldt
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Las estaciones del grupo “mezcla”, reportaron
varios indicadores (Ests. 13, 17 y 39) y su relacion
con ambos ejes fue negativa. Presentaron valores
de pH mayores a 8,15.

4. DISCUSION

SANcHEZ (2000) menciona que en general, los
maximos del fitoplancton se registran en pri-
mavera y eventualmente en otonio. CHANG et al.
(2001) indican que en el otofio 2000 el valor me-
dio fue 0,9 mL/m’ y durante 1999 no supero el
1,0 mL/m?, periodo considerado por presentar
temperaturas ligeramente bajas por debajo del
promedio (MorON & CrispIN 1999). En los meses
de otono del 2007 el promedio alcanzado fue 1,63
mL/m?, valor superior a todos los registrados en
esta estacion del ano; no obstante la escasa infor-
macion, estos resultados pudieron estar asocia-
dos al evento LN que se estuvo presentando en la
costa peruana (ENFEN 2007, MoRrON et al. 2011).

En relacion a los grupos del plancton, se
aprecido predominancia del zooplancton en el
2000 y 2007, con disminucién porcentual en el
ultimo ano, sin embargo existieron diferencias
en la composicién ya que en el otono 2000 la
comunidad estuvo tipificada por dinoflagelados
cosmopolitas (CuHANG et al. 2001) y en otofio
2007 lo hicieron las diatomeas, encontrandose
dinoflagelados basicamente en la parte
oceanica. Esta distribucion en la comunidad estaria
influenciada por el fuerte afloramiento registrado a lo
largo del litoral (IMARPE 2007).

Por otro lado, se conoce que la sucesion fitoplanc-
tonica presenta especies relacionadas al aflora-
miento costero, lo cual permite evaluar su normal
evolucion durante el afo. Asi se tuvo especies de
alta tasa de reproduccion registradas en el Callao
como consecuencia del afloramiento costero que
favorecio su presencia (Skeletonema costatum Cle-
ve, Chaetoceros spp.) dentro de las 30 mn y que
coincidié con concentraciones altas de clorofila

"

a en esa zona.

La distribucién de las masas de agua puede ser
analizada desde un punto de vista biologico
con el seguimiento de indicadores del plancton.
CHaNG et al. (2001) encontraron que C. breve (AES)
estuvo al norte de Punta Falsa, abarcando toda la
seccién, indicando condiciones casi normales segiin
pardametros oceanogrificos (GRaDOs et al. 2001).

32

The stations of the “mix” group reported several
indicators (Stations 13, 17, and 39) and their
relationship with both axes was negative. They
showed pH values greater than 8.15.

4. DISCUSSION

SAncuEz (2000) mentions that in general,
phytoplankton peaks are recorded in spring
and possibly in autumn. Cuanc et al. (2001)
indicate that in autumn 2000 the mean value
was 0.9 mL/m?® and in 1999 it did not exceed
1.0 mL/m?, a period considered to have slightly
lower than mean temperatures (MorON &
CrispIN 1999). In autumn 2007, the mean
reached was 1.63 mL/m? a value higher than
all those recorded in this season for previous
years. Despite the scarce information, these
results could be associated to the LN event that
was occurring in the Peruvian coast (ENFEN
2007, MoRON et al. 2011).

Regarding the plankton groups, zooplankton
predominancewasobservedin2000and 2007, with
a percentage decrease in the last year, however,
there were differences in the composition since in
autumn 2000 the community was characterized
by cosmopolitan dinoflagellates (CuHanG et al.
2001) and in autumn 2007 the diatoms did it,
occurring dinoflagellates basically in the oceanic
part. This distribution in the community would be
influenced by the strong upwelling along the coast
(IMARPE 2007).

On the other hand, it is known that the
phytoplanktonic succession presents species
related to the coastal upwelling, which allows
us to assess its normal evolution throughout
the year. Thus, there were species with a high
reproduction rate registered in Callao because
of the coastal upwelling that favored their
presence (Skeletonema costatum Cleve, Chaetoceros
spp.) within 30 nm and coincided with high
concentrations of chlorophyll “a” in that area.

The distribution of water masses can be
analyzed from a biological point of view
through the monitoring of plankton indicators.
CHANG et al. (2001) found that C. breve (SEW)
was north of Punta Falsa, covering the entire
section, which indicated almost normal conditions
according to oceanographic parameters (GRADOSs et
al. 2001).
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Aunque la presencia de LN ha sido evidente en el
areaevaluada,lascondicionesfriaspredominantes
se registraron dentro de las 120 mn asociadas
a la surgencia, producto de la intensificacion
y persistencia de los vientos. Por fuera de las
160 mn al sur de Punta Falsa se registraron
condiciones calidas asociadas a la presencia de
ASS. Bajo estas condiciones, Ceratium praelongum
indicador de ASS, tuvo una distribucion normal
de acuerdo con las condiciones ambientales
registradas, sin embargo Ceratium breve (AES) fue
determinado al sur por fuera de su distribucién
normal, observandose a 150 mn frente al perfil
Callao, masa de agua que no se detectd por los
parametros oceanograficos (IMARPE 2007). Esta
situacion se deberia a un rezago de esta masa de
agua que habria incursionado meses anteriores.
La presencia de P. obtusum (ACF) alcanzé una
distribucion latitudinal similar a la del afo
2000 (CuanG et al. 2001); sin embargo, como
consecuencia de LN, durante el crucero presentd
mayor distribucién en el Callao.

El andlisis de componentes principales permitio
ver la estrecha relacion entre los parametros
fisico-quimicos y la presencia de indicadores
del plancton, donde la temperatura y la
distribucion latitudinal serian los parametros
que mejor explicaron la agrupacion de las
estaciones.

5. CONCLUSIONES

La media del volumen plancténico fue 1,63 mL/
m? y la comunidad presentd especies de alta
tasa de reproduccion en la costa con mayor re-
presentatividad de organismos termofilos lejos
de costa como consecuencia del ambiente frio
de LN.

La temperatura y distribucion latitudinal fueron
los pardametros que mejor explicaron la agrupacion
de las estaciones asociadas a indicadores del
plancton.
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Although the presence of LN has been evident
in the surveyed area, the prevailing cold
conditions were recorded within 120 nm,
which were associated with the upwelling,
as a result of the intensification and lingering
winds. Outside 160 nm south of Punta Falsa,
warm conditions associated with the presence
of SSW were recorded. Under such conditions,
Ceratium praelongum, an indicator of SSW,
had a normal distribution according to the
registered environmental conditions, however,
Ceratium breve (SEW) was determined to the
south, outside its normal distribution, and was
observed at 150 nm off Callao profile, a water
mass that was not detected by oceanographic
parameters (IMARPE 2007). This situation
would be due to the remnants of this water mass
that would have entered in previous months.
The presence of P. obtusum (CCW) reached a
latitudinal distribution analogous to that of
2000 (CHaNG et al. 2001). Nonetheless, it had a
greater distribution in Callao during the cruise
due to the LN event.

The principal components analysis allowed us
to observe the close relationship between the
physical-chemical parameters and the presence
of plankton indicators, where temperature and
latitudinal distribution would be the parameters
that best explained the grouping of the stations.

5. CONCLUSIONS

The mean planktonic volume was 1.63 mL/m?,
and the community exhibited high reproductive
rate species on the coast with a greater represen-
tation of thermophilic organisms far from the
coast due to the LN cold environment.

Latitudinal temperature and distribution were
the parameters that best explained the grouping
of stations which were associated with plankton
indicators.
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