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(1) Brief intro 

Marine debris is an important threat for worldwide marine habitats and for species 

such as seabirds which are affected by ingestion and entanglement in different types of plastic 

or fishing nets (Thiel et al. 2018). In the last decade the number of negative interactions 

between marine fauna and marine debris h

number of species reported affected by marine debris have increased in 159%, from 267 

species in 1995 to 1465 species in 2018 (Laist, 1997; Gall and Thompson, 2015). Sea

are specially affected by the presence of marine debris and it has been determined that 44% 

of seabird species ingested or died due to entanglement, or built their nests with marine debris 

(Laist, 1997). Some species of seabirds such as gulls and gan

Ocean made their nests with marine debris and may die entangled in their nests (Bourne 

1997; Votier et al. 20111; Bond et al. 2012). Seabirds incorporate marine debris in their nests 

according to the items available within the v

2016; Luna-Jorquera et al. 2019). 

is imminent that seabirds start to build their nests with debris materials in the different ocean 

bassins. Recently in Mejillones Bay (23º 05’ 00.7’’S; 70º25’01.9’’W) Northern Chile, the 

presence of Red-legged cormorant (

their nests with marine debris in the structure of major seaports (

cataloged as “Near threatened

endemic of South East Pacific Ocean, 

population in Argentina. They normally use algae and guano to build their nests. 

unknown the effect that the presence of marine debris in nests of red

have in their population status.

 

 

chile.weebly.com/ 

an important threat for worldwide marine habitats and for species 

which are affected by ingestion and entanglement in different types of plastic 

s (Thiel et al. 2018). In the last decade the number of negative interactions 

tween marine fauna and marine debris has increased. Just in the marine environment the 

number of species reported affected by marine debris have increased in 159%, from 267 

species in 1995 to 1465 species in 2018 (Laist, 1997; Gall and Thompson, 2015). Sea

are specially affected by the presence of marine debris and it has been determined that 44% 

of seabird species ingested or died due to entanglement, or built their nests with marine debris 

(Laist, 1997). Some species of seabirds such as gulls and gannests in the North Atlantic 

Ocean made their nests with marine debris and may die entangled in their nests (Bourne 

1997; Votier et al. 20111; Bond et al. 2012). Seabirds incorporate marine debris in their nests 

according to the items available within the vicinity of the breeding colony (Tavares et al. 

Jorquera et al. 2019). Due to the increase of marine debris pollution worldwide it 

is imminent that seabirds start to build their nests with debris materials in the different ocean 

in Mejillones Bay (23º 05’ 00.7’’S; 70º25’01.9’’W) Northern Chile, the 

legged cormorant (Phalacrocorax gaimardi) have been observed building 

their nests with marine debris in the structure of major seaports (Figure 1

Near threatened” by the IUCN Red List of Endangered Species and are 

Pacific Ocean, inhabiting the coast of Peru, Chile

They normally use algae and guano to build their nests. 

unknown the effect that the presence of marine debris in nests of red-legged cormorant could 

have in their population status. 

an important threat for worldwide marine habitats and for species 

which are affected by ingestion and entanglement in different types of plastic 

s (Thiel et al. 2018). In the last decade the number of negative interactions 

increased. Just in the marine environment the 

number of species reported affected by marine debris have increased in 159%, from 267 

species in 1995 to 1465 species in 2018 (Laist, 1997; Gall and Thompson, 2015). Seabirds 

are specially affected by the presence of marine debris and it has been determined that 44% 

of seabird species ingested or died due to entanglement, or built their nests with marine debris 

s in the North Atlantic 

Ocean made their nests with marine debris and may die entangled in their nests (Bourne 

1997; Votier et al. 20111; Bond et al. 2012). Seabirds incorporate marine debris in their nests 

icinity of the breeding colony (Tavares et al. 

Due to the increase of marine debris pollution worldwide it 

is imminent that seabirds start to build their nests with debris materials in the different ocean 

in Mejillones Bay (23º 05’ 00.7’’S; 70º25’01.9’’W) Northern Chile, the 

) have been observed building 

Figure 1). This species is 

” by the IUCN Red List of Endangered Species and are 

Chile and a nesting 

They normally use algae and guano to build their nests. It is 

legged cormorant could 



 

 

3  

 

Figure 1: A couple of red
iron structure of a major seaport in 

 

(2) Proposed objectives 

To characterize marine debris in
nesting colony in Mejillones Bay (Northern Chile)

(3) Proposed activities/actions
 
1. Imaging analysis of 
2. Characterization of marine debris
3. Characterization of

 
(4) Actual activities/actions
1. Imaging analysis of seabird nests with marine debris:

we were able to obtain high resolution images of nest in the nesting colony situated in 
major port structures of Mejillones Bay. We performed two 
2019 and other in March 2020. Bree
for red-legged cormorant so we sampled nests in winter to decrease the probability to 
find a chick or egg in the nest.
number of nests, presence of adult pairs and chicks. 
nests in the first survey 
second survey in TGN seaport
of the nests were empty, the other 16.6% of nests containe
Imaging analysis showed that overall nests contained marine debris. 

 

 

A couple of red-legged cormorants (Phalacrocorax gaimardi
iron structure of a major seaport in Mejillones Bay. 

 

ize marine debris in red-legged cormorant nests and in beaches nearby the 
in Mejillones Bay (Northern Chile). 

Proposed activities/actions 

Imaging analysis of seabird nests with marine debris. 
haracterization of marine debris in seabird nests. 

zation of marine debris in beaches near the breeding colony

Actual activities/actions 
Imaging analysis of seabird nests with marine debris: With the use of a GoPro camera 
we were able to obtain high resolution images of nest in the nesting colony situated in 
major port structures of Mejillones Bay. We performed two boat surveys

19 and other in March 2020. Breeding season starts in austral spring (September) 
legged cormorant so we sampled nests in winter to decrease the probability to 

find a chick or egg in the nest. Nests were geolocated and photographed, recording the 
sence of adult pairs and chicks. In the first survey we count 151

s in the first survey in two major seaports (ENAEX and GNL) 
TGN seaport. We obtained images and measures of nests and 83.4% 

s were empty, the other 16.6% of nests contained single adults or pairs. 
Imaging analysis showed that overall nests contained marine debris. 

 

Phalacrocorax gaimardi) nesting in the 
 

beaches nearby the 

marine debris in beaches near the breeding colony. 

With the use of a GoPro camera 
we were able to obtain high resolution images of nest in the nesting colony situated in 

boat surveys: one in June 
in austral spring (September) 

legged cormorant so we sampled nests in winter to decrease the probability to 
Nests were geolocated and photographed, recording the 

e first survey we count 151 
in two major seaports (ENAEX and GNL) and 72 nests in the 

We obtained images and measures of nests and 83.4% 
d single adults or pairs.  

Imaging analysis showed that overall nests contained marine debris.  
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Figure 2: Empty red legged co

 

2. Characterization of marine debris in seabird nests:
the nests in the structures of the major seaports. Nests sampling was performed under 
the Chilean Agricultural and Livestock Service permit (SAG No. 3101/2019). 
permit allowed us to sample
using safety harness we removed 10% of the nest divided in 3 spatial distributed 
pseudo-replicate samples
 

Figure 3: Sampling a red
 

 

 

 
Empty red legged cormorant nest with marine debris, guano and algae.

Characterization of marine debris in seabird nests: by boat surveys we approach to 
the nests in the structures of the major seaports. Nests sampling was performed under 
the Chilean Agricultural and Livestock Service permit (SAG No. 3101/2019). 
permit allowed us to sample a 10% of the total nest. From the top of the boat and 
using safety harness we removed 10% of the nest divided in 3 spatial distributed 

replicate samples (Figure 3).  

 
Sampling a red-legged cormorant nest containing marine debris.

 
rmorant nest with marine debris, guano and algae. 

by boat surveys we approach to 
the nests in the structures of the major seaports. Nests sampling was performed under 
the Chilean Agricultural and Livestock Service permit (SAG No. 3101/2019). The 

a 10% of the total nest. From the top of the boat and 
using safety harness we removed 10% of the nest divided in 3 spatial distributed 

 
legged cormorant nest containing marine debris. 
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In the laboratory samples were weighted and placed in 5% sodium hypochlorite for 
organic matter disintegration during 7 days. Organic matter was cl
water. Afterward, samples were dried at 37°C during 2 days. The debris were 
identified and classified according to their
industrial and fishing)
16 nests in second survey. The
fibers (35%), followed by plastic bags (33%) and fishing ropes (21%) and smaller 
proportions of other debris.
common colour among marine debris item
(10%). White colour correspond to bulk bags fibers as the predominant marine debris 
type.  
The origin of marine debris was industrial (73%), domestic (24%) and fishing (3%). 
These findings suggest that due to the vicinity of the colony to the industrial area of 
Mejillones the most predominant marine debris in red

from industrial litter.  
Figure 4: Laboratory analysis images showing the marine debris contained in 

 
3. Characterization of marine debris in beaches near the breeding colony:

common item found in nests of 
origin), we performed analysis of marine debris in beaches near the nesting colony 
and industrial area in order to assess whether the most common marine debris in 
beaches correspond to the most common marine d
cormorants would be using the most abundant debris item to build their nests instead 
of having a preference for a certain debris type. 
Beach surveys were performed according to the methodology of the “Cientificos de la 
Basura” (Bravo et al., 2009) and 
Overall beaches were sandy beaches located nearby industries and nesting colony. 

 

 

e laboratory samples were weighted and placed in 5% sodium hypochlorite for 
organic matter disintegration during 7 days. Organic matter was cl

samples were dried at 37°C during 2 days. The debris were 
identified and classified according to their type, colour and origin (domestic
industrial and fishing) (Figure 4). We sampled a total of 18 nests in first survey and 
16 nests in second survey. The most common marine debris in the nests was bulk bags 
fibers (35%), followed by plastic bags (33%) and fishing ropes (21%) and smaller 
proportions of other debris. Regarding colour analysis we found white was the most 
common colour among marine debris items (46%) followed by grey (26%) and black 
(10%). White colour correspond to bulk bags fibers as the predominant marine debris 

The origin of marine debris was industrial (73%), domestic (24%) and fishing (3%). 
These findings suggest that due to the vicinity of the colony to the industrial area of 
Mejillones the most predominant marine debris in red-legged cormorant nests arrive 

 
Laboratory analysis images showing the marine debris contained in 

sampled nests of red-legged cormorant. 

marine debris in beaches near the breeding colony:
mmon item found in nests of red-legged cormorant was bulk bags (

, we performed analysis of marine debris in beaches near the nesting colony 
and industrial area in order to assess whether the most common marine debris in 
beaches correspond to the most common marine debris in nests. If so, red
cormorants would be using the most abundant debris item to build their nests instead 
of having a preference for a certain debris type.  
Beach surveys were performed according to the methodology of the “Cientificos de la 

(Bravo et al., 2009) and conducted during austral summer 2019 and 2020. 
Overall beaches were sandy beaches located nearby industries and nesting colony. 

e laboratory samples were weighted and placed in 5% sodium hypochlorite for 
organic matter disintegration during 7 days. Organic matter was cleaned with tap 

samples were dried at 37°C during 2 days. The debris were 
colour and origin (domestic, 

We sampled a total of 18 nests in first survey and 
most common marine debris in the nests was bulk bags 

fibers (35%), followed by plastic bags (33%) and fishing ropes (21%) and smaller 
we found white was the most 

s (46%) followed by grey (26%) and black 
(10%). White colour correspond to bulk bags fibers as the predominant marine debris 

The origin of marine debris was industrial (73%), domestic (24%) and fishing (3%). 
These findings suggest that due to the vicinity of the colony to the industrial area of 

legged cormorant nests arrive 

Laboratory analysis images showing the marine debris contained in 

marine debris in beaches near the breeding colony: As the most 
ed cormorant was bulk bags (industrial 

, we performed analysis of marine debris in beaches near the nesting colony 
and industrial area in order to assess whether the most common marine debris in 

ebris in nests. If so, red-legged 
cormorants would be using the most abundant debris item to build their nests instead 

Beach surveys were performed according to the methodology of the “Cientificos de la 
conducted during austral summer 2019 and 2020. 

Overall beaches were sandy beaches located nearby industries and nesting colony. 
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Transects were perpendicular to 
dune. Each transect contained 4 or 5 stations depending on the width of the beach. 
Each station covered and area of 2m x 2m delimited with a measuring
All types of debris were counted and classified. The most common debris items was 
carbon (43%) followed by small wooden pieces (19%), bulk bag fibers (11%) and 
small plastic pieces (0
with ENAEX beach containing mostly
KELAR had mainly carbon
(14%), and GNL had carbon (41%), small wooden pieces (26%) and small plastic 
pieces (10%). 
 

Figure 5: Beach cleaning and characterization of beach debris in transects and 
stations. 
 

4. Environmental education 
pandemic: A total of 3 environmental education talks about marine debris in nests of 
red-legged cormorants were performed online via zoom to 
5º and 6º grade of Julia Herre

 

 

Transects were perpendicular to the coastline from the low tide 
ansect contained 4 or 5 stations depending on the width of the beach. 

Each station covered and area of 2m x 2m delimited with a measuring
All types of debris were counted and classified. The most common debris items was 

followed by small wooden pieces (19%), bulk bag fibers (11%) and 
small plastic pieces (0-2.5cm) (6%). However types of debris varied among beaches 

beach containing mostly ropes (23%) and bulk bags fibers (14%), 
KELAR had mainly carbon (50%), small wooden pieces (19%) and bulk bag fibers 
(14%), and GNL had carbon (41%), small wooden pieces (26%) and small plastic 

Beach cleaning and characterization of beach debris in transects and 

Environmental education talks to children from Mejillones local schools during 
: A total of 3 environmental education talks about marine debris in nests of 

legged cormorants were performed online via zoom to a total of 90 
5º and 6º grade of Julia Herrera School in Mejillones (Figure 6).  

 line to the base of 
ansect contained 4 or 5 stations depending on the width of the beach. 

Each station covered and area of 2m x 2m delimited with a measuring tape (Figure 5). 
All types of debris were counted and classified. The most common debris items was 

followed by small wooden pieces (19%), bulk bag fibers (11%) and 
However types of debris varied among beaches 

ropes (23%) and bulk bags fibers (14%), 
ll wooden pieces (19%) and bulk bag fibers 

(14%), and GNL had carbon (41%), small wooden pieces (26%) and small plastic 

 

 
Beach cleaning and characterization of beach debris in transects and 

talks to children from Mejillones local schools during 
: A total of 3 environmental education talks about marine debris in nests of 

a total of 90 children of 4º, 
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Figure 6: Screen shots of environmental education talks to children from Mejillones local 
school Julia Herrera during pandemic regarding the use of plastic by red

 
(5) Subjective/objective evaluation of the effectiveness of their actions in conserving 

seabirds, including detailed quantitative information, when possib
“discovered and censur
species and locations 
 
- A total of 223 red

Mejillones bay (Northern Chile). 
Mejillones, GNL (Liquid Natural Gas); ENAEX (Explosives Nati
TGN (Terminal de Graneles del Norte
previous study of Frere
of Mejillones Peninsula. In the year 2003 the industry started in Mejillones 
building major seaports for shipping of minerals. The construction of seaports 
allowed red-legged cormorant to find a new surface to build their nests and as a 
consequence the nesting colony increased in the last 20 years.

 

 

Screen shots of environmental education talks to children from Mejillones local 
school Julia Herrera during pandemic regarding the use of plastic by red-legged cormorant to 

build their nests. 

Subjective/objective evaluation of the effectiveness of their actions in conserving 
seabirds, including detailed quantitative information, when possib
“discovered and censured XX seabird colonies,” with numbers of each bird 
species and locations of seabird colonies provided in the report).

red-legged cormorant nests in four major seaport structures of 
Mejillones bay (Northern Chile). The four ports corresponded to: Puerto 
Mejillones, GNL (Liquid Natural Gas); ENAEX (Explosives Nati

(Terminal de Graneles del Norte) (Figure 7). If we compare with the 
Frere eta al., (2004), they contabilized 68 nests in natural reefs 

of Mejillones Peninsula. In the year 2003 the industry started in Mejillones 
building major seaports for shipping of minerals. The construction of seaports 

legged cormorant to find a new surface to build their nests and as a 
consequence the nesting colony increased in the last 20 years. 

 

 

Screen shots of environmental education talks to children from Mejillones local 
legged cormorant to 

Subjective/objective evaluation of the effectiveness of their actions in conserving 
seabirds, including detailed quantitative information, when possible (e.g., 

ed XX seabird colonies,” with numbers of each bird 
lonies provided in the report). 

legged cormorant nests in four major seaport structures of 
The four ports corresponded to: Puerto 

Mejillones, GNL (Liquid Natural Gas); ENAEX (Explosives National Company); 
If we compare with the 

, they contabilized 68 nests in natural reefs 
of Mejillones Peninsula. In the year 2003 the industry started in Mejillones 
building major seaports for shipping of minerals. The construction of seaports 

legged cormorant to find a new surface to build their nests and as a 
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Figure 7: Location of the three
cormorant and sampled in the current study.

- Imaging analysis was performed in three seaports (GNL, ENAEX and TGN) and 
unfortunately it showed that overall nests (100%) contained marine debris.

- We were able to sample a total of 34 nests
ENAEX = 13 nests; 
contained in the nests.

- We characterized the debris in the 34 nests in collaboration with the laboratory of 
Aquatic Toxicology at the University of Antofagasta (Chile) and the laboratory of 
Toxicology of the Faculty if Veterinary Medicine at the University of Murcia 
(Spain). One undergraduated student form Chile and a Master student from Spain 
participated in the analysi
performed their bachelor and master thesis with this study. 

- We obtained 16 feathers of chicks and adults which are being analyzed for heavy 
metals in the University of Murcia (Spain). 

- Off the 34 nests, the most common type of debris was bulk bags fibers (24%), 
plastic bags (23%) and fishing ropes (21%). 

- Colour analysis showed that the most common colour found in
nests was white (46%) followed by grey (26%) and black (10%). This corresponds 
with the types of plastics as bulk bags and most plastic bags are white colour.

 

 

Location of the three major seaports containing nests of red
cormorant and sampled in the current study. 

Imaging analysis was performed in three seaports (GNL, ENAEX and TGN) and 
unfortunately it showed that overall nests (100%) contained marine debris.

sample a total of 34 nests in the three seaports (GNL = 10
nests; ENEL = 11 nests) and to characterize the marine debris 

contained in the nests. 
We characterized the debris in the 34 nests in collaboration with the laboratory of 

oxicology at the University of Antofagasta (Chile) and the laboratory of 
Toxicology of the Faculty if Veterinary Medicine at the University of Murcia 
(Spain). One undergraduated student form Chile and a Master student from Spain 
participated in the analysis of marine debris from red-legged cormorant nests and 
performed their bachelor and master thesis with this study.  

feathers of chicks and adults which are being analyzed for heavy 
metals in the University of Murcia (Spain).  

s, the most common type of debris was bulk bags fibers (24%), 
plastic bags (23%) and fishing ropes (21%).  
Colour analysis showed that the most common colour found in
nests was white (46%) followed by grey (26%) and black (10%). This corresponds 
with the types of plastics as bulk bags and most plastic bags are white colour.

 

major seaports containing nests of red-legged 

Imaging analysis was performed in three seaports (GNL, ENAEX and TGN) and 
unfortunately it showed that overall nests (100%) contained marine debris. 

in the three seaports (GNL = 10 nests; 
11 nests) and to characterize the marine debris 

We characterized the debris in the 34 nests in collaboration with the laboratory of 
oxicology at the University of Antofagasta (Chile) and the laboratory of 

Toxicology of the Faculty if Veterinary Medicine at the University of Murcia 
(Spain). One undergraduated student form Chile and a Master student from Spain 

legged cormorant nests and 

feathers of chicks and adults which are being analyzed for heavy 

s, the most common type of debris was bulk bags fibers (24%), 

Colour analysis showed that the most common colour found in the plastics of the 
nests was white (46%) followed by grey (26%) and black (10%). This corresponds 
with the types of plastics as bulk bags and most plastic bags are white colour. 
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- Origin of debris found in the nests was industrial (73%), domestic (24%) and 
fishing (3%).   

- A total of three beach cleaning activities were performed near the nesting colony 
of red-legged cormorant
from Mejillones Institute of 
this study.  

- A total of 1626 debris
- The most common debris found was carbon (43%) followed by small pieces of 

wooden (19%) and bulk 
 

Figure 8: A bulk 

- We publish the preliminary results of the study in Marine Pollution Bulletin: 
https://www.sciencedirect.com/science

- We also publish the study in national and international news: 
- https://www.nbcnews.com/science/environ

scars-plastic-pollution
- https://laderasur.com/artic

con-plastico-en-mejillones
- https://www.emol.com/noticias/Nacional

plastico.html 

 

 

Origin of debris found in the nests was industrial (73%), domestic (24%) and 

A total of three beach cleaning activities were performed near the nesting colony 
legged cormorant (ENAEX, GNL and KELAR). One technical student 

from Mejillones Institute of Profesional Formation performed her trainning with 

A total of 1626 debris items were collected and categorized.  
The most common debris found was carbon (43%) followed by small pieces of 
wooden (19%) and bulk bags (11%) (Figure 8). 

A bulk bag buried in sandy beaches of Mejillones bay after 
the industry in the building of seaports. 

 
We publish the preliminary results of the study in Marine Pollution Bulletin: 
https://www.sciencedirect.com/science/article/abs/pii/S0025326X20307505
We also publish the study in national and international news:  
https://www.nbcnews.com/science/environment/coast-chile-bird

pollution-n1241361 
https://laderasur.com/articulo/preocupacion-por-cormoranes-que

mejillones-usan-maxisacos-bolsas-y-articulos-de
https://www.emol.com/noticias/Nacional/2019/09/11/960942/Aves

Origin of debris found in the nests was industrial (73%), domestic (24%) and 

A total of three beach cleaning activities were performed near the nesting colony 
. One technical student 

Profesional Formation performed her trainning with 

The most common debris found was carbon (43%) followed by small pieces of 

 
bag buried in sandy beaches of Mejillones bay after its uses by 

We publish the preliminary results of the study in Marine Pollution Bulletin: 
/article/abs/pii/S0025326X20307505 

bird-nests-show-

que-fabrican-nidos-
de-pesca/ 

/2019/09/11/960942/Aves-nidos-
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(5) A comparison of proposed and actual expenditures of money/use of donated 
materials; 

Activity
Boat rent and captain
Trap camera* 
Shipping samples from Chile 
to Spain Fedex 
Design Graphical Abstract 
for publication 
Fuel for beach cleaning

* We bought the trap camera but we have not use
seaport structure. 

 

 

 

(5) A comparison of proposed and actual expenditures of money/use of donated 

Activity Proposed Actual
Boat rent and captain 1296 1200 

0 400 
Shipping samples from Chile 0 300 

Design Graphical Abstract 0 60 

Fuel for beach cleaning 0 40 
Total 1296 2000 

* We bought the trap camera but we have not used it yet due to we are waiting of the permit to implement it in a 

  

 

(5) A comparison of proposed and actual expenditures of money/use of donated 

Actual 

it yet due to we are waiting of the permit to implement it in a 
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(6) Suggestions for further work or improvements to the completed project design.

In further work we aim to implement a trap camera in the seaport structure where nests are 
place and be able to obtain high quality videos of the behaviour of red
building their nests with marine debris. The
the problem of marine debris in industrial beaches of Mejillones Bay 
against the use of bulk bags during the construction of seaports. 

We aim to reduce the bulk bags use in the insutry or allow the industry to use it during the 
construction of maritime seaports but

Further work should sampled the floating marine debris nearby t
whether plastic came from the sea or from the beaches. As cormorants are good divers, they 
use algae to build their nests, we hypothesize that the plastic 
nest came from underwater. We also hypothesize that the underwater pl
the algae and cormorants pick up the algae with the
hypothesis we need to perform underwater cleaning and count the plastic underwater by 
scuba diving.  

 

 

for further work or improvements to the completed project design.

In further work we aim to implement a trap camera in the seaport structure where nests are 
place and be able to obtain high quality videos of the behaviour of red-

ir nests with marine debris. These videos will be used to show local authorities
the problem of marine debris in industrial beaches of Mejillones Bay and start a campaing 
against the use of bulk bags during the construction of seaports.  

reduce the bulk bags use in the insutry or allow the industry to use it during the 
construction of maritime seaports but obligate them to remove it after use. 

Further work should sampled the floating marine debris nearby the nesting colony to assess 
ther plastic came from the sea or from the beaches. As cormorants are good divers, they 

use algae to build their nests, we hypothesize that the plastic that they are using to build their 
nest came from underwater. We also hypothesize that the underwater plastic is entangled in 
the algae and cormorants pick up the algae with the plastic entanlged on it
hypothesis we need to perform underwater cleaning and count the plastic underwater by 

for further work or improvements to the completed project design. 

In further work we aim to implement a trap camera in the seaport structure where nests are 
-legged cormorants 

to show local authorities 
and start a campaing 

reduce the bulk bags use in the insutry or allow the industry to use it during the 
after use.  

he nesting colony to assess 
ther plastic came from the sea or from the beaches. As cormorants are good divers, they 

they are using to build their 
astic is entangled in 

plastic entanlged on it. To assess this 
hypothesis we need to perform underwater cleaning and count the plastic underwater by 


