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a b s t r a c t 

Knowledge on population dynamics of ecosystem’s key- 

species is invaluable to understand how populations will re- 

spond to natural and human-induced perturbations. The am- 

phipod Echinogammarus marinus is a key-species from Eu- 

ropean estuarine habitats with a distribution ranging from 

Norway to Portugal [1] . The present article contains sup- 

portive data related to a research article entitled ‘Compar- 

ing production and life-history traits of a key amphipod 

species within and between estuaries under different levels 

of anthropogenic pressure’ [2] . The present dataset presents 

the density, biomass, fecundity, and production of E. mari- 
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nus in three estuaries under different anthropogenic pressure 

and, within each estuary, at three sampling sites, which dif- 

fered in terms of the distance to the estuary mouth, vege- 

tation cover, and organic matter content. Monthly environ- 

mental abiotic data and seasonal concentration of PAH and 

other contaminants are also provided. Sampling took place 

monthly for 13 months at low tide on intertidal mudflats. 

At each site, Fucus fronds containing E. marinus individu- 

als were randomly collected. All E. marinus individuals were 

counted, sexed, and measured under a binocular stereo mi- 

croscope to estimate the density and the biomass of E. mari- 

nus in Fucus fronds. Finally, the annual production of E. mar- 

inus at each sampling site was estimated through the size- 

frequency method. This dataset may be used to compare 

population traits of E. marinus populations across different 

estuaries and it may overall assist designing studies regard- 

ing population dynamics and designing management strate- 

gies in coastal systems, namely targeting at habitat conserva- 

tion and restoration. 

Crown Copyright © 2021 Published by Elsevier Inc. 

This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 

S

 

pecifications Table 

Subject Environmental Sciences (Ecology) 

Specific subject area Macroinvertebrate population dynamics and production in estuaries 

Type of data Figures 

Tables 

How the data were acquired Monthly low tide field sampling of E. marinus individuals associated with 

intertidal Fucus fronds and the underneath sediment (3 replicates of Fucus spp. 

fronds containing E. marinus per sampling site), along with records of 

physico-chemical parameters and collection of water and sediment samples 

between July 2011 and August 2012. 

Environmental data (physico-chemical parameters: water temperature, salinity, 

dissolved oxygen, pH, oxidation-reduction potential (ORP)) measured in situ 

with YSI multiparameter probe. 

Organic matter content of the sediment obtained through standard methods. 

Nutrient (nitrate, nitrite, ammonia, phosphate) analyses with the segmented 

continuous flow multiparameter analyser Skalar® San ++ System Autoanalyzer. 

Seasonal contaminant (Cd, Cu, PAH) concentrations determined through 

standard methods by external labs. 

Assessment of the fresh weight, dry weight and ash-free dry weight (AFDW) of 

Fucus in the laboratory, and estimation of Fucus fronds cover area using ImageJ 

software in photographs obtained at the sampling sites. 

E. marinus cephalic length measured to the nearest 0.02mm under a binocular 

stereo microscope with a calibrated graduate ocular. 

Sex identification and egg counts made under a binocular stereo microscope. 

Data format Raw 

Analyzed 

Filtered 

Description of data collection Monthly data on E. marinus individuals associated with Fucus fronds, 

physico-chemical parameters and seasonal contaminants, between July 2011 

and August 2012. 

Data obtained in three estuaries with different anthropogenic pressure 

(Minho < Mondego < Ave); three sampling sites within each estuary chosen 

according to distance to estuary mouth, vegetal cover and organic matter 

content. 

( continued on next page )
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Data source location City/Town/Region: Caminha (Minho estuary), Vila do Conde (Ave estuary) and 

Figueira da Foz (Mondego estuary) 

Country: Portugal 

Latitude and Longitude for the sampling sites: 

Minho estuary 

EMB- 41 °52 ′ 00 ′′ N, 8 °51 ′ 02 ′′ W 

INT- 41 °52 ′ 14 ′′ N, 8 °50 ′ 41 ′′ W 

SAP- 41 °52 ′ 45 ′′ N, 8 °50 ′ 41 ′′ W 

Ave estuary 

PRA- 41 °20 ′ 33 ′′ N, 8 °44 ′ 43 ′′ W 

CAN- 41 °20 ′ 26 ′′ N, 8 °4 4 ′ 4 4 ′′ W 

EST- 41 °20 ′ 30 ′′ N, 8 °44 ′ 39 ′′ W 

Mondego estuary 

DOC- 40 °08 ′ 34 ′′ N, 8 °51 ′ 02 ′′ W 

ARM- 40 °07 ′ 17 ′′ N, 8 °50 ′ 29 ′′ W 

PRT- 40 °07 ′ 07 ′′ N, 8 °4 9 ′ 4 8 ′′ W 

Data accessibility Repository name: Life-history data of Echinogammarus marinus from three NE 

Atlantic estuaries under different levels of anthropogenic pressure (Mendeley 

Data) 

DOI: http://dx.doi.org/10.17632/cpszj6bc6p.1 

Direct link to the dataset: https://data.mendeley.com/datasets/cpszj6bc6p/1 

Related research article Martins, I., Guerra, A., Leite, N., Constantino, E., Ilarri, M.I., Souza, A.T., Santos, 

M.M., Ford, A.T., Campos, J., 2022. Comparing production and life-history traits 

of a key amphipod species within and between estuaries under different levels 

of anthropogenic pressure. Marine Environmental Research 173, 105538. 

https://doi.org/10.1016/j.marenvres.2021.105538 . 

Value of the Data 

• The dataset provides information on the monthly fluctuations of E. marinus life-history fea-

tures in 3 estuaries with differing contaminant levels, during an annual cycle. 

• The data can be used by scientists, government agencies dedicated to the management of

aquatic habitats, ONGs with interest in estuarine ecosystems. 

• The dataset can be used to uncover growth and reproduction patterns, for future comparisons

with other populations under different environmental pressures, and for modelling purposes.

1. Data Description 

Here we present metadata containing abiotic and biotic parameters related with the amphi-

pod E. marinus obtained at three different estuaries, and within each estuary at three different

sites, along the North and Central coast of Portugal for the period between July 2011 and Au-

gust 2012. This metadata is presented in two different files and each file contains several tables.

File “Data_Abiotic_Biotic.xlsx” contains four tables with data taken for each site and estuary:

1- “FQ & Contaminants” presents the monthly observations of water temperature, salinity, dis-

solved oxygen (DO), oxygen-reduction potential (ORP), organic matter content of the sediment,

and dissolved nutrients (P-PO 4 , N-NO 2 , N-NO 3 , N-NH 4 ); it also contains the seasonal values of

the contaminants Cu, Cd and tPAH. 2- “E. marinus density” presents the monthly values of Fucus

weight and density, number of E. marinus and density per population group: juveniles, imma-

ture females, adult females and males. 3- “E. marinus Biomass’’ presents E. marinus total biomass

and biomass per population group and sampling month. 4- “E. marinus Fecundity” presents the

monthly values of the number of females with eggs, the number of eggs and number of eggs

per female (fecundity). 

File “Data_Production.xlsx” contains two tables. 1- “Densities (Yj) & Total Days (D) presents

per estuary, site, and month, the number of days between samplings, the total number of days

and E. marinus density per size class. 2- “Annual Production” presents per estuary, site, and size

class, the estimation of the parameters to obtain the annual production. It also presents, for each

http://dx.doi.org/10.17632/cpszj6bc6p.1
https://data.mendeley.com/datasets/cpszj6bc6p/1
https://doi.org/10.1016/j.marenvres.2021.105538
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Fig. 1. Size-frequency distributions of Echinogammarus marinus at each sampling site for the period between July 2011 

and August 2012. 
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ite, the number of size classes, the cohort production interval (CPI), the total production, the

nnual production, the annual biomass and the P/B. 

The number of E. marinus per size class at each site over time (histograms) is presented in

he Fig. 1 . 

. Experimental Design, Materials and Methods 

.1. Experimental design 

A 13-month intertidal sampling program (13 × 3 × 3 × 3, respectively months, estuaries,

ites, and replicates) was conducted monthly at three Portuguese river estuaries with different

evels of anthropogenic impact: Minho < Mondego < Ave. At each estuary three sites were sampled

uring low water. Sites were chosen according to distance to the estuary mouth, organic mat-

er content of the sediment and human-induced disturbance, thus, covering different habitats

ithin each estuary. At each site, three Fucus spp. fronds replicates containing E. marinus were

andomly chosen and sampled along with 5 cm of the underneath sediment. Physico-chemical

arameters were measured in situ, and water and sediment samples were collected for posterior

nalysis of dissolved nutrient concentrations and organic matter content, respectively. Seasonal

ediment samples were collected for determination of contaminant concentration. The selection

f contaminants was determined by the probability of their occurrence in estuarine sediments. 

.2. Study sites 

The three studied estuaries are located on the NW coast of Portugal with a distribution from

orth to south corresponding to Minho, Ave and Mondego. 
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The Minho river is an international river flowing across the NW regions of Spain and Portugal

estuary. Nevertheless, the Minho river estuary has been described as containing lower levels of

chemical contamination compared to other Portuguese estuaries [3] and it has also been clas-

sified with ‘Good’ ecological status (according to the metrics of the Water Framework Directive

20 0 0/60/EC, WFD), based on fish [4] and phytoplankton assemblages [5] . Within the Minho es-

tuary, EMB is located close to the estuary mouth on a sand-muddy area (935 m upstream), INT

is located further upstream on a sand-muddy area (1532 m) at a small fishing harbor and SAP

is located further upstream (4029 m) on a muddy area corresponding to a seagrass bed. 

The Ave river is highly impacted mainly by agriculture and industrial activities [6] and is

considered one the most polluted rivers in Portugal [7] . At the estuary, CAN is a rocky area

located about 188 m upstream at the margins of the main river channel, the sampled site PRA

corresponds to a sand area located at 352 m upstream from the estuary mouth, and EST is a

mud area and location of an abandoned boatyard (443 m upstream). 

The Mondego estuary is located in the central region of Portugal and considered moderately

contaminated [8] . However, due to nutrient runoff from the upstream rice fields, this estuary

tends to be strongly eutrophic and, as a consequence, seasonal macroalgal blooms tend to occur

[9 , 10] . Nonetheless, this situation has improved in the last two decades due to the application of

mitigation measures including adequate water management [11] . The site DOC is a muddy sand

area located at 1384 m upstream from the estuary mouth, ARM is a muddy sand area located

further upstream (3967 m) and PRT is a muddy area located at about 5091 m upstream the

estuary mouth. 

2.3. Sampling and analysis of abiotic parameters 

In each monthly campaign, water temperature, salinity, dissolved oxygen, pH and oxidation-

reduction potential (ORP)) were measured in situ with a multiparameter sonde (YSI Professional

Plus). In situ water samples for nutrient analysis were collected to plastic bottles and kept inside

cooling containers. Upon arrival at the laboratory, water samples were filtered using a vacuum

pump and Whatman GF/F glass-fibre filters. The filtered samples were stored in 40 ml vials

at -18 °C and later analyzed for nutrient content using the Skalar® San ++ System Autoanalyzer,

a segmented continuous flow multiparameter analyser. Concentrations are given in mgl −1 . Sedi-

ment samples were collected and kept inside plastic bags in a cooling container. In the lab, these

samples were placed in paper boxes (10 × 10 × 5 cm) and left to dry on a stove at 60 °C for at

least 72 h. Afterwards the samples were macerated into ceramic crucibles and burned in a muf-

fle at 450 °C for 8h to determine the ash-free dry weight (AFDW). Seasonal sediment samples

were collected for Cd, Cu and PAH determination. These samples were transported in cooling

containers and stored at -18 °C until further analyses using standard methods were conducted

by external laboratories (IPMA and Quimiteste, Portugal). 

2.4. Fucus sp. and E. marinus sampling and analysis 

In each sampling campaign, 3 sets of Fucus fronds were randomly chosen at each sampling

site and photographed for posterior area analysis. E. marinus individuals were sampled along

with the associated Fucus fronds plus 5 cm of the underneath sediment. The collected samples

were split into two fractions: Fucus and sediment. The sediment fraction, which was previously

sieved in the field with a 0.5 mm mesh to remove the excess of sediment, was stored in plastic

bags and preserved with 4% buffered formalin until further processing. The Fucus fraction, con-

taining mostly Fucus sp. and E. marinus , was carefully washed with tap water to remove all E.

marinus specimens upon arrival to the lab. These were then stored in 80% ethanol until further

processing. Fucus sp. was weighted for fresh weight, and dried on a stove at 60 °C for at least

72 h to obtain dry weight. Seventy six samples of Fucus were also burned in a muffle at 450 °C
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or 8h to estimate the average AFDW of the algae. From the photographs obtained in situ , the

ucus area (m 

2 ) was determined with appropriate software (ImageJ). Posteriorly, E. marinus in-

ividuals were counted, sexed, and the cephalic length (CL) was measured to the nearest 0.02

m under a binocular stereo microscope with a calibrated graduate ocular. 

The determination of sex was based on the presence or absence of oostegites and/or broods

females), and of genital papillae (males). Animals without these features were considered juve-

iles; individuals with both features were classified as intersex males if they had genital papillae

nd rudimentary brood plates, or intersex females if the less developed character were the gen-

tal papillae [12] . Nonbreeding females were examined for the presence or absence of setae on

he oostegites and classified as mature or immature (resting) females, considering as immature

he females with a cephalic length shorter than the smallest ovigerous female found (females

ith CL < 1.02 mm) [13] . If broods were present, eggs were counted under a binocular stereo

icroscope to estimate fecundity. 

Histograms of size-frequency distribution ( Fig. 1 ) were constructed for each sampling site

nd sampling date to estimate the cohort production interval (CPI) as the mean life span of the

ifferent cohorts. In the present study, the estimated CPI was 366 days. 

To estimate biomass, the mean individual ash-free dry weight (W) in each size class (Wj)

as obtained from the allometric equation determined by [1] : 

W = 1 . 592924 × C L 3 . 94344 (1)

here W refers to AFDW (g) and CL is the cephalic length (mm). 

The density (Y) of E. marinus in the algae cover (indm 

−2 ) was related with both sampled area

nd algal density through the formula: 

Y = A × B (2)

here, A is the number of amphipods per gram of algae in each sample, and B is the average

eight of algae (g AFDW) per square meter per sampled date [1] . 

.5. E. marinus annual production estimation 

Finally, the annual secondary production (P) was estimated through the size-frequency

ethod based on the Hynes average cohort method modified by [14] as described in [15] : 

P = 

[ 

i 

i ∑ 

1 

(
Y j − Y j+1 

)
. 

√ (
W j . W j+1 

)] 

. 
D 

CP I 
(3)

here i is the number of the size class (i = 1 to a), Yj is the mean density in size class j

indm 

–2 ), Wj is the mean individual weight in size class j (gAFDW), D is the sampling period

days) and CPI is the cohort production interval (days). The number of size classes (a) and the

ampling period (D) differed between estuaries as follows: a = 99 size classes and D = 397 days

n Minho; a = 89 size classes and D = 393 days in Ave; and a = 109 size classes and D = 394

ays in Mondego. 
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