DINAMICA DEL MESOZOOPLANCTON Y SU REGULACION AMBIENTAL EN LAS
BAHIAS USHUAIA Y GOLONDRINA (CANAL BEAGLE)
RESUMEN

Actualmente son escasos los antecedentes sobre la estructura de la comunidad
mesozooplanctonica de las Bahia Ushuaia y Bahia Golondrina, las cuales se sitiian en la costa
Norte del Canal Beagle (54°79'S-68°22'0 y 54°85'S-68°36'0O). Tampoco se tiene
conocimiento de las variaciones producidas por la influencia antrépica en ciertas zonas sobre
las condiciones fisico-quimicas de la masa de agua y su influencia directa sobre las asociaciones
mesozooplanctonicas. En el presente trabajo se determina la composicion taxonomica del
mesozooplancton, ademds de estimarse su abundancia total y por especie, su biomasa total y
su diversidad especifica. También se analizan comparativamente los cambios en las
caracteristicas del mesozooplancton de areas impactadas y en zonas libres de la influencia
antrdpica, en ambas bahias teniendo en cuenta la estructura y la dinamica espacio-temporal
del mismo. Simultaneamente se midieron y determinaron las variables ambientales tales
como temperatura, salinidad, clorofila “a”, feofitina y nutrientes (nitrato+nitrito, amonio,
fosfato y silicato). Con respecto a la composicion taxonomica de ambas bahias, ésta estuvo
representada por taxa del holoplancton, meroplancton y plancton adventicio, siendo esta
ultima, la fraccién que domind. El holoplancton se encontrd representado principalmente por
el grupo Copepoda caracterizado por taxa tipicos de areas Subantarticas (Ctenocalanus citer,
Clausocalanus brevipes, Drepanopus forcipatus, entre otros), seguido de taxa de distribucion
cosmopolita (Oithona similis, Paracalanus parvus, Acartia tonsa y Eurytemora americana) y
de otros grupos tales como Cladocera, Amphipoda, Euphausiacea, Mysidacea vy
Appendicularia. La fraccion meroplanctonica constituida fundamentalmente por formas
larvales de invertebrados bentonicos tales como: larvas de Decapoda, Cnidaria, Polychaeta,

Copepoda, Cirripedia, Bryozoa, Asteroidea, Echinoidea, Ophiuroidea, Bivalvia y Gastropoda,



siendo las larvas de Decapoda y Cnidaria las que presentaron mayor relevancia sobre el resto
de los grupos de esta fraccion. El plancton adventicio estuvo representado principalmente por
los copépodos del orden Harpacticoida, seguidos por Amphipoda, Cumacea, Isopoda,
Ostracoda y Nematoda. Esta fraccion se halld estrechamente relacionada con los bosques de
macroalgas localizados principalmente en las zonas costeras de ambas bahias.
Estacionalmente se observo que el nimero de taxa, la abundancia mesozooplanctonica total y
por fracciones, la biomasa total mesozooplanctonica asi como también los indices de
diversidad de Shannon, de Simpson y de equitatividad, disminuian en otofio-invierno y
aumentaban en primavera-verano.

En Bahia Ushuaia, principalmente en invierno y primavera, se destacaron dos zonas,
una ubicada al Oeste de ésta, la cual se presentd como la zona con mayor contaminacion de
tipo urbano, presentando condiciones ambientales caracteristicas a las de una zona con cierto
grado de eutroficacion (concentracidon elevada de nutrientes, salinidades bajas y alta carga
organica), debido a la confluencia de liquidos cloacales y aportes de agua dulce desde Bahia
Encerrada. En esta zona se destacd, particularmente la presencia de Eurytemora american,
Acartia tonsa y Nematoda, lo cual es indicativo de que estos taxones encuentran en esta
zonas condiciones propicias para su desarrollo. La otra zona ubicada al NE de Bahia Ushuaia,
cercana a la desembocadura del Rio Olivia, fue la que parecid recibir la mayor influencia de
la descarga de agua dulce, tipica de las estaciones del afio més calidas, al superponerse
precipitaciones pluviales con condiciones propicias para el deshielo. Las caracteristicas
ambientales principales que presentd esta zona en primavera-verano fueron: bajas salinidades
y altas concentraciones de silicato. Las estaciones ubicadas en esta zona se caracterizaron por
presentar bajas abundancias y un aporte importante de plancton adventicio. En Bahia
Golondrina las estaciones ubicadas al Noreste de ésta, se diferenciaban del resto. Esta zona

fue la que recibié la mayor influencia de la descarga del Rio Pipo. Otro factor importante e
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influyente en la distribucion del mesozooplancton de Bahia Golondrina, fue la influencia de
los vientos predominantes del Sur-Sudoeste y Norte-Noreste que parecen cumplir un rol
fundamental sobre las corrientes.

En las cuatro estaciones del afio y en ambas bahias, la zonificacion obtenida resultd de
las distintas agrupaciones entre estaciones, las cuales estaban constituidas por diferentes
grupos de taxa mesozooplantonicos. Sin dudas, la distribucion del mesozooplancton
mencionada fue el resultado de la accion sinérgica de un conjunto de factores, tales como la
variacion estacional del mesozooplancton; la influencia antrdpica principalmente en la zona
costera; la distribucion de los bosques de Macrocystis; las condiciones especiales de
temperatura, salinidad y nutrientes; la densidad de fitoplancton y microzooplancton; y la
influencia de los vientos, de las distintas profundidades y la circulacién. Se corroboré con el
Andlisis de Correspondencia Candnica (ACC) la zonificacion obtenida en Bahia Ushuaia,
justificandose ambas zonas por la magnitud de los gradientes de las variables ambientales
mencionadas y su correlacion con las diferentes asociaciones de taxa. A grandes rasgos, las
estaciones localizadas en la zona Oeste de Bahia Ushuaia estuvieron relacionadas a los
gradientes positivos de la concentracion de nutrientes, principalmente de nitrato+nitrito,
amonio, fosfato, temperatura y concentracion de Clorofila “a”. Con respecto a la zona NE se
comprobo con el ACC, particularmente en primavera-verano, una relacion negativa de las
estaciones ubicadas en esta zona con el gradiente de la salinidad. El resto de las estaciones
ubicadas en el centro y cercanas al Canal Beagle presentaron relaciones inversas a las
planteadas para la zona Oeste de la bahia, denotando ello una composicion de taxa diferente
con abundancias distintas. En esta zona los taxa tipicos fueron: Ctenocalanus citer,
Clausocalanus brevipes, Drepanopus forcipatus, entre otros.

La realizacion de este trabajo permitid obtener resultados valiosos sobre la estructura y

dindmica mesozooplanctdnica, asi como también de las variaciones producidas por la influencia
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antrdpica en ciertas zonas sobre las condiciones fisico-quimicas de la masa de agua y su directa
influencia sobre las asociaciones mesozooplanctonicas. Este estudio constituye también un
nuevo aporte de conocimientos generales acerca de las comunidades planctonicas, de las cuales
hay a la fecha muy poca informacion en la region de las bahias Ushuaia y Golondrina, y acerca

del impacto que sobre ellas estan produciendo las modificaciones en el ambiente natural.
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MESOZOOPLANKTON DINAMICS AND ENVIRONMENTAL REGULATION IN
USHUAIA AND GOLONDRINA BAYS (BEAGLE CHANNEL)
ABSTRACT
Little is known on the structure of the mesozooplankton community in Ushuaia and
Golondrina bays, both of which are located on the northern coast of the Beagle Channel,
Argentina (54°79'S-68°22'W and 54°85'S-68°36'W). Information on the variations resulting
from the anthropic influence on the physico-chemical conditions of the water mass and its
direct influence on the mesozooplanctonic associations in certain areas of these bays is also
scarce. In view of this, the purpose of this Ph. D. thesis was 1) to determine the taxonomic
composition of mesozooplankton, ii) to estimate its total abundance and its abundance by
species, and iii) to analyze its total biomass and its specific diversity. The changes recorded
in the characteristics of mesozooplankton in impacted areas and in zones free from anthropic
influence were also comparatively analyzed in both bays taking into account the structure and
the spatial-temporal dynamics of mesozooplankton. Temperature, salinity, chlorophyll a,
pheophytin and nutrients (nitrate+nitrite, ammonium, phosphate and silicate) were also
measured and determined. It was observed that the taxonomic composition of both bays was
represented by taxa of holoplankton, meroplankton and adventitious plankton, the latter being
the dominant taxa. Holoplankton was mainly represented by the Copepoda group
characterized by typical taxa of Sub-Antarctic areas (such as Ctenocalanus citer,
Clausocalanus brevipes, Drepanopus forcipatus, among others), followed by taxa of
cosmopolitan distribution (Qithona similis. Paracalanus parvus, Acatia tonsa and
Eurytemora american.) and by other groups such as Cladocera, Amphipoda, Euphausiacea,
Mysidacea and Appendicularia. The meroplanktonic fraction was composed mainly of larval
forms of benthic invertebrates such as larvae of Decapoda, Cnidaria, Polychaeta, Copepoda,

Cirripedia, Bryozoa, Asteroidea, Echinoidea, Ophiuroidea, Bivalvia and Gastropoda, the
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larvae of Decapoda and Cnidaria being the most relevant with respect to the other groups of
this fraction. Adventitious plankton was mainly represented by the copepods of the
Harpacticoida Order, followed by Amphipoda, Cumacea, Isopoda, Ostracoda and Nematoda.
This fraction was closely related to the forests of seaweed located mainly in the coastal zones
of both bays. It was also observed that from the seasonal point of view, the following
parameters: number of taxa, total mesozooplanktonic abundance and abundance by fractions,
total mesozooplanktonic biomass, and Shannon, Simpson and Evenness diversity indices
decreased in autumn-winter while they increased in spring-summer.

In Ushuaia Bay, two zones could be clearly distinguished particularly in winter and spring.
One is located towards the West and it is the area with highest urban-type pollution. It is also
characterized by the presence of environmental conditions with a certain degree of
eutrophication, namely a high concentration of nutrients, low salinities and high organic
matter concentration, due to the confluence of sewage liquids and freshwater contributions
from Encerrada Bay. The presence of Eurytemora americana, Acartia tonsa and Nematoda
was particularly observed in this area, thus leading us to assume that these taxa find
appropriate conditions for their development in this zone. The other zone that was also
identified in Ushuaia Bay is located towards the NE of this bay, near the mouth of the Olivia
River. It is the one that seems to be mostly influenced by freshwater inputs, typical of the
warmest stations of the year, when pluvial precipitations with propitious defrosting
conditions occur. The principal environmental characteristics observed in this zone during
spring-summer are: low salinities and high silicate concentrations. The stations located in this
zone were found to be characterized by low abundances and an important contribution of
adventitious plankton. In Golondrina Bay the stations located to the Northeast of this one,
were different from the rest. This zone was the one that received the greater influence of the

unloading of the Pipo River. Another important and influential factor in the distribution of



mesozooplancton in this bay was the influence of the predominant winds of the South-
Southwest and North-Northeast that seem to fulfill a fundamental roll on the currents.

During the four seasons of the year and in both bays, zonification resulted from the different
associations among stations, which were composed of different mesozooplanktonic taxa
groups. Mesozooplanktonic distribution resulted from the action of different factors, such as
seasonal variations of mesozooplankton, anthropic influence mainly in the coastal zone,
distribution of Macrocystis forests, special conditions of temperature, salinity and nutrients,
phytoplankton and microzooplankton biomass, and influence of winds, different depths and
water circulation.

Canonical Correspondence Analysis (CCA) was used to corroborate the zoning obtained in
Ushuaia Bay, which was justified by the magnitude of the gradients of the environmental
variables and its correlation with the different associations from taxa. In general, the stations
located in the West zone of Ushuaia Bay were related 1) to the positive gradients of the
concentration of nutrients, mainly of nitrate+nitrite, ammonium, phosphate; 2) to the
temperature values; and 3) to the concentration of Chlorophyll a. CCA was also used to
corroborate that the stations located in the NE zone evidenced a negative relation with the
salinity gradient particularly in spring-summer. The other stations located in the center and
near the Beagle Channel evidenced inverse relations with respect to those of the stations
located in the West zone of Ushuaia bay. This was indicative of a different composition of
taxa with different abundances. In this zone the typical taxa were: Ctenocalanus citer,
Clausocalanus brevipes, Drepanopus forcipatus, among others.

The present work allowed us to obtain relevant information about the structure and dynamics
of mesozooplankton and about the variations resulting from the anthropic influence of certain
zones on the physico-chemical conditions of the water mass and its direct influence on

mesozooplankton associations. This study is also an original contribution to the general
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knowledge on an issue about which there is scarce information to date, namely the planktonic
communities in Ushuaia and Golondrina bays and the impact these communities have in the

natural environment of both bays.
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