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Abstract 

Maldonado Bay is situated on the northeastern shore of the River Plate estuary. Some 

hydrological and biological characteristics of the area were investigated during a 

complete year. The survey encompassed the characterization and circulation of main 

water masses in the bay, water quality, zooplankton composition and dynamics, and 

settlement and growth of the mussel Mytilus. The sample strategy was designed to cope 

with the high spatial and temporal variability of the estuary.  
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Introduction 

The ECOMA project (Coastal Ecology of Maldonado Bay) was carried out between 1980 

and 1981, as a joint undertaking of the Oceanographic Institute of the University of São 

Paulo, Brazil, and the Department of Ecology of the Faculty of Science, University of the 

Republic, Uruguay. The project produced one seminar work, four Licenciate theses and 

one D.Sc. thesis. Only the D.Sc. thesis has been published in peer-refereed journals 

while most of the information collected and analyzed in the Licenciate theses has 

become almost lost. The goal of this short communication is to make that valuable 

information accessible. 

 

Material and methods 

Maldonado Bay is located on the northern shore of the the River Plate estuary, where it 

opens to the South-West Atlantic Ocean. The bay is partially enclosed by Gorriti Island 

(Fig.1) and is characterized by high spatial and temporal estuarine variability. The 

selected sampling strategy was designed to address this variability (Milstein, 1984). 

 

Water samples were taken with a van Dorn bottle in two deep-water sites (bay and 

exterior stations) and five shore stations (Figs 1 & 2) from February 1980 to February 
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1981. Samples were collected in two consecutive months within each calendar season, 

and in two consecutive days within each sampling month. On the deep-water stations, 

samples were collected from (1) below the surface, (2) 1 m depth, (3) 1 Secchi disk 

depth, (4) 3 Secchi disks depth, and (5) just off the bottom. Meassured parameters were: 

(A) light penetration (Secchi disk), (B) dissolved oxygen, (C) phosphates, (D) nitrates, (E) 

nitrites, (F) silicates, and (G) phytoplankton biomass (as chlorophyll concentration). 

Temperature and salinity vertical profiles in the water column were measured with a 

Yellow Spring instrument. Zooplankton was sampled by oblique trawls with a 180-micron 

pore bongo-20 net, in the bay and exterior stations, totaling 59 plankton samples. 

Complementary phytoplankton samples were collected at the surface with a 75 micron 

pore net. 

 

Sampling of Mytilus natural populations was performed at Mailhos Dock site (adjacent to 

Punta del Este port) 13 times between February 1980 and March 1981. Additionally, 

artificial substrate plates for settling of Mytilus larvae were submerged in the same area.  

 

 

 
 

Fig. 1 - Studied area (image source: Google Earth Pro, accessed 09/2023) 
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Fig. 2 - Bathymetry and sampling points  

 

 

Results and discussion 

 

The hydrology and water quality in the bay were described in detail by Urruti (1981) and 

Ajup (1981). Results indicate a complex estuarine environment (Fig. 3), highly variable, 

and affected by human activity as revealed by the very variable phosphate 

concentrations. The bay is dominated by an estuarine circulation pattern during the 

Autumn (April - May) (estuarine waters at the surface and marine waters at the bottom) 

and by an oceanic circulation pattern during the Summer (January-February). Three 

main different hydrological scenarios were found depending on where the salt wedge 

was located: (a) within the River Plate, (b) in open sea, or (c) just in front of the bay. The 

associated water masses were identified by the nitrite/silicates correlation. The bay itself 

is relatively isolated from the River Plate due to a combination of its bathymetry (being 

shallower than its surroundings), coastal morphology, and the presence of the Gorriti 

Island. Water circulation is freer in the center of the bay than along the shore. Only a few 

simple correlations were found between the biological and the hydrological parameters. 
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 Fig. 3 - Salinity haloclines on 26-Nov.-1980  

 

 

 

Planktonic barnacle larvae (Balanus improvisus and Balanus venustus) were studied in 

detail by Baliño (1981). Over 500 larval individuals of each species (stages II to VI) were 

examined, measured, and the typical larval morphology was described. This work 

presents the first recording of B. venustus in Uruguayan waters. Abundance of larvae of 

both species fluctuated considerably throughout the year, exhibiting peaks in Autumn 

(Apr-May) and Winter (Jul-Aug), with an overall maximum in Summer (Jan-Feb). Both 

species also showed large abundance fluctuations between two consecutive sampling 

days. These variations in abundance were not always correlated with chlorophyll 

concentration nor with hydrographical parameters. Stages II-III were always more 

abundant than stages IV-V-VI. The salinity range for Balanus improvisus was 13-34.9 ‰ 

while Balanus venustus was not present at salinities below 15 ‰. 

 

Chaetognaths were studied in detail by Pereyra-Lago (1981). Sagitta friderici, S. 

helenae, S. hispida and S. bipunctata were found in the area. S. friderici constituted 92% 

of all the chaetognaths captured, the other species appearing only sporadically. 

Abundance followed an annual cycle with a maximum in summer and very low minimum 

in winter and only in deep marine waters. S. friderici was studied in detail, including 

categorization of gonad development stages, size distribution, and stomach content, as 

well as spatial variability and correlation with environmental variables. Strong differences 

in abundance between the two nets of the bongo (separated by 35 cm) suggest the 

existence of micro-distribution patterns (aggregation). The evolution of the gonadal 

stages indicates that S. friderici is a protandric species. 

 

Mytilus larvae settling and adult growth were analyzed in detail by Abdala (1981) using 

the von Bertalanffy equation. Larvae settled from June to February but successful 

settlement only occurred between September and February (Spring-Summer) due to 

high mortality in Winter. Mussels reached 39 mm overall length during the first growth 

year. Comparison between this value and those quoted in other regions indicates large 

variability of growth rate among regions. 

 

Zooplankton dynamics, associated environmental conditions and the main sources of 

variability in the Maldonado Bay were analyzed in detail by Milstein (1981, 1986) and 

Milstein and Juanico (1985) using Principal Component Analysis.  

 

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.7655



 

References 

 

Abdala, Juan (1981) Asentamiento de larvas y crecimiento del mejillón Mytilus edulis 

platensis (d’Orbigny, 1846) en la Bahía de Maldonado (Uruguay) (Larval settlement and 

growth of the mussel Mytilus edulis platensis (d’Orbigny, 1846) in Maldonado Bay – 

Uruguay). B.A. Thesis, Facultad de Humanidades y Ciencias, Universidad de la 

República – Uruguay, 43 pp., deposited at http://biblioteca.fcien.edu.uy/ 

 

Ayup, Ricardo (1981) Reconocimiento Preliminar de las Aguas de la Bahía de 

Maldonado (Preliminary survey of the waters of Maldonado Bay). Seminar work, 

Facultad de Humanidades y Ciencias, Universidad de la República – Uruguay, 45 pp.  

Document not available. 

 

Baliño, Beatriz (1981) Aspectos de la biología larval de Cirripédios de la Bahía de 

Maldonado (Biological Aspects of the larval Cirripedia of Maldonado Bay). B.A. Thesis, 

Facultad de Humanidades y Ciencias, Universidad de la República – Uruguay, 46 pp., 

deposited at  http://biblioteca.fcien.edu.uy/ 

 

Milstein, Ana (1981) Contribuição ao conhecimento ecológico da Baía de Maldonado 

(Uruguai). Análise mediante componentes principais das variações ambientais e 

zooplanctônicas. (Contribution to the ecological knowledge of Maldonado Bay - Uruguay. 

Principal component analysis of the environmental and zooplanktonic variations). D.Sc. 

Thesis, Instituto Oceanográfico, Universidade de São Paulo, Brasil, 90 pp., deposited at 

https://dedalus.usp.br/F/DK2P1U7JJ79FD52M3QVVCS8U8RQCMYI43GJ5M81XRUEI2

V65TC-00562?func=item-

global&doc_library=USP01&doc_number=000528223&year=&volume=&sub_library=CB

M 

 

Milstein A. (1984) Sampling strategy in a very variable environment. Crustaceana Suppl. 

7:336-343.  https://www.jstor.org/stable/25027567 

 

Milstein A & M. Juanico (1985) Zooplankton dynamics in Maldonado Bay (Uruguay). 

Hydrobiol. 126:155-164. https://link.springer.com/article/10.1007/BF00008682 

 

Milstein A. (1986) A multivariate approach to environmental-zooplankton relationships in 

Maldonado Bay (Uruguay). Bolm. Inst. Ocean. S. Paulo 34:13-21.  

https://www.scielo.br/j/bioce/a/KJZ3Nf9KyLMrfJfGtqhxBJL/?lang=en&format=pdf 

 

Pereyra, Rafael (1981) Contribución al conocimiento de la biología de los Quetognatos 

de la Bahía de Maldonado (Uruguay) (Contribution to the knowledge of Chaetognatha 

biology of Maldonado Bay – Uruguay). B.A. Thesis, Facultad de Humanidades y 

Ciencias, Universidad de la República – Uruguay, 85 pp., deposited at 

http://biblioteca.fcien.edu.uy/ 

 

Urruti, Pablo (1981) Descripción de algunos parámetros hidrológicos y su relación con 

aspectos ecológicos en la Bahía de Maldonado (Uruguay) (Description of some 

hydrological parameters and their relationship with ecological aspects in Maldonado Bay 

– Uruguay). B.A. Thesis, Facultad de Humanidades y Ciencias, Universidad de la 

República – Uruguay, 125 pp., deposited at  http://biblioteca.fcien.edu.uy/ 

 

 

 

 

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.7655

http://biblioteca.fcien.edu.uy/
http://biblioteca.fcien.edu.uy/
https://dedalus.usp.br/F/DK2P1U7JJ79FD52M3QVVCS8U8RQCMYI43GJ5M81XRUEI2V65TC-00562?func=item-global&doc_library=USP01&doc_number=000528223&year=&volume=&sub_library=CBM
https://dedalus.usp.br/F/DK2P1U7JJ79FD52M3QVVCS8U8RQCMYI43GJ5M81XRUEI2V65TC-00562?func=item-global&doc_library=USP01&doc_number=000528223&year=&volume=&sub_library=CBM
https://dedalus.usp.br/F/DK2P1U7JJ79FD52M3QVVCS8U8RQCMYI43GJ5M81XRUEI2V65TC-00562?func=item-global&doc_library=USP01&doc_number=000528223&year=&volume=&sub_library=CBM
https://dedalus.usp.br/F/DK2P1U7JJ79FD52M3QVVCS8U8RQCMYI43GJ5M81XRUEI2V65TC-00562?func=item-global&doc_library=USP01&doc_number=000528223&year=&volume=&sub_library=CBM
https://www.jstor.org/stable/25027567
https://link.springer.com/article/10.1007/BF00008682
https://www.scielo.br/j/bioce/a/KJZ3Nf9KyLMrfJfGtqhxBJL/?lang=en&format=pdf
http://biblioteca.fcien.edu.uy/
http://biblioteca.fcien.edu.uy/


 

Acknowledgements 

The ECOMA project was possible thanks to the help of several institutions and persons. 

An essential assistance came from the fishermen of Punta del Este who offered their 

boats freely to perform sea sampling whenever was necessary. The then students 

Edison Neiroti, Luis Anastasía and Alicia Acuña participated in the fieldwork. 

 

Conflict of interests: There is no conflict of interests. 

Authors contribution: All the authors contributed in a similar way. 

SciELO Preprints - This document is a preprint and its current status is available at: https://doi.org/10.1590/SciELOPreprints.7655



This preprint was submitted under the following conditions: 

The authors declare that they are aware that they are solely responsible for the content of the preprint and
that the deposit in SciELO Preprints does not mean any commitment on the part of SciELO, except its
preservation and dissemination.

The authors declare that the necessary Terms of Free and Informed Consent of participants or patients in
the research were obtained and are described in the manuscript, when applicable.

The authors declare that the preparation of the manuscript followed the ethical norms of scientific
communication.

The authors declare that the data, applications, and other content underlying the manuscript are
referenced.

The deposited manuscript is in PDF format.

The authors declare that the research that originated the manuscript followed good ethical practices and
that the necessary approvals from research ethics committees, when applicable, are described in the
manuscript.

The authors declare that once a manuscript is posted on the SciELO Preprints server, it can only be taken
down on request to the SciELO Preprints server Editorial Secretariat, who will post a retraction notice in its
place.

The authors agree that the approved manuscript will be made available under a Creative Commons CC-BY
license.

The submitting author declares that the contributions of all authors and conflict of interest statement are
included explicitly and in specific sections of the manuscript.

The authors declare that the manuscript was not deposited and/or previously made available on another
preprint server or published by a journal.

If the manuscript is being reviewed or being prepared for publishing but not yet published by a journal, the
authors declare that they have received authorization from the journal to make this deposit.

The submitting author declares that all authors of the manuscript agree with the submission to SciELO
Preprints.

Powered by TCPDF (www.tcpdf.org)

https://creativecommons.org/licenses/by/4.0/
http://www.tcpdf.org

