
 
Our results show that the techniques designed to repopulate and restore patches of seaweeds were effective 
for the three algal resources studied: in most cases new growing blades were obtained. Nonetheless, It is 
important to note differences among some sites and localities, and also seasonality  where the experiments 
were done. A variety of physical and biological factors may have affected the success of the experiments (i.e., 
blade condition, sediment dynamics and herbivores). These differences may affect the effectiveness of the 
technique in a particular site and need to be considered for large scale development. The techniques were 
simple to apply in the field at very low cost. 
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Training activities were conducted to transfer techniques on repopulation using the "Capacity Building" 
concept (FAO 2010) as the basis. This work seeks to develop the capabilities of artisanal fishermen necessary 
to understand the biology and ecology of the species that will be repopulated as well as the skills, types of 
gear and tools that are needed for this task. These training sessions are constantly conducted to strengthen 
the knowledge of algal resources and techniques proposed for repopulation. 

Chondracanthus chamissoi 
 
For the subtidal seaweed, Chondracanthus chamissoi (Fig. 2a), a technique to produce new individuals by 
vegetative reproduction was developed.  C. chamissoi can form secondary attachment discs when maintained 
in contact with some hard substrata (e.g., Otaíza & Fonseca 2011).  Weaved cotton net (tubular cotton net 
used for mussel cultivation) was used to maintain blades in close contact with rocky boulders (10 cm in width, 
Fig. 2b and c).  Sporophytic and female gametophytic blades were used separately. 

Replicated experimental (Fig. 2d) and control plots (3×3 m) were set up on the sea floor in two sites within 
each of two localities in winter (August 2013), new sites were setup in summer (December 2013), and all 
were followed for one year. 
Results indicated that between 10 and 40 discs (new individuals) were generated after one month on each 
boulder (Fig. 3), and these discs lasted for one year (Fig. 4). 

Fig. 2.  Illustration of 
some aspects of the 
technique developed 
for Chondracanthus 
chamissoi.  a) Habit 
of C. chamissoi.  b 
and c) Rocky boulder 
“seeded” with a 
blade of C. chamissoi 
and wrapped up in 
weaved cotton net.  
d) Boulders setup in 
one of the 
experimental plots. 

 

Fig. 4. Average number of secondary discs (± S.E.) on boulders after 1, 6 and 12 months of their seeding with blades of C. chamissoi. 
Seeded area on boulders was roughly 150 cm². Results correspond to seeded tetrasporic (blue columns) and cystocarpic (orange 
columns) blades and also for control (gray columns) boulders. These results correspond to one of the localities inoculated in Summer 
2013. 
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Sarcothalia crispata 

Fig. 5. Illustration of some aspects of the technique developed for Sarcothalia crispata.  a) Habit of S. crispata.  b) “Curtain” being 
prepared on land.  c) “Curtain” fully deployed on the sea-bottom.  d) Glass slides mounted on a PVC tray held on a concrete brick and used 
to evaluate recruits after 1 month in the field. 

Density of recruits on glass slides kept during the first month at each experimental plot (Fig. 5d) showed that 
spore inoculation was high (Fig. 6).  Also, some variations of the method that were tested in short term 
experiments attained greater density of recruits (Fig. 7).  Some large blades developed (Fig. 8a), but juveniles 
growing among coralline crusts (Fig. 8b) were very abundant on the experimental plots. 

Fig. 6.  Number of recruits on glass slides  (standardized to 100 cm²) 
at different distances upstream (left) and downstream (right) from 
the seaweed curtain.  These results correspond to one of the 
localities inoculated in Winter 2013. 

Fig. 7. Average number of recruits on glass slides (± S.E., 
standardized to 100 cm²) in one of the short term 
experiments using 1 m high curtains held very close to the 
sea floor one month of the set-up of the experiment. In this 

Mazzaella laminarioides 

Fig. 9. Mazzaella laminarioides.  a) Habit of M. laminarioides.  b) 

Intertidal rocky shore with a well-developed cover of organisms 

including M. laminarioides.  c) The same rocky shore in 2013, after the 

2010 earthquake decimated intertidal populations. 

Spores were inoculated on domestic abrasive sponges (Fig. 10a), incubated in a culture chamber 
for three months and transplanted in autumn (April 2014) to holes drilled on the rocks (Fig. 
10b).  They were checked periodically until the next summer (January-March 2015). 

At the end of the experiment, over 55% of the 250 perforations still retained the substrata with 
juveniles (Fig. 10c) and 12.5% had new individuals (Fig. 11). 

Fig. 11.  Juveniles of Mazzaella laminarioides growing from perforations that received inoculated sponge fragments.  The 
scratches on the surface of the rocks indicate the position of the perforations. 

Fig. 12a. Artisanal fishermen actively participating in training sessions on aspects of biology, life cycle and 
habitat of the algae under review.  

Fig. 12b. Artisanal fishermen participating in the activities of repopulation of the resources C. chamissoi and 
S. crispata 
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For the subtidal seaweed, Sarcothalia crispata (Fig. 5a), a technique to seed spores directly onto the sea-
bottom was proposed.  “Curtains” made of vertically arranged polypropylene ropes were loaded with mature 
blades of S. crispata (Fig. 5b and c).  Blades stood up to 2 m from the sea floor and were kept in place for one 
month. 
Replicated experimental plots (3×20 m) were set up in two sites within each of two localities in winter 
(August 2013), new sites were setup in autumn (April 2014), and controlled for 9-12 months.  Separate sites 
were used for sporophytic and female gametophytic blades   Variants of the position of the curtains were also 
tested with short term experiments. 

The rocky intertidal seaweed, Mazzaella laminarioides (Fig. 9a), was very abundant in most 
rocky shores in the region, but the 2010 Chile earthquake produced a nearly 2 m coastal uplift 
which decimated local populations (Fig. 9b and c).  For M. laminarioides, a technique based on 
the transplant of juveniles previously incubated on artificial substrata was developed.   
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Fig. 3.  Secondary attachment discs formed on the surface of 
boulders seeded with C. chamissoi.  a) Boulder one month 
after seeding, showing many secondary discs and the portions 
of some branches  that originated them.  b and c) Close-up to 
some discs that grew on boulders one month after seeding.  d 
and e) Boulders after one year in the field showing numerous 
new thalli growing from secondary discs. 
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Fig. 8. Blades of Sarcothalia crispata growing as 
the results of the experimental seeding at the 
end of the experiment.  a) Large blades of S. 
crispata growing on one of the concrete bricks.  
b) Juveniles of S. crispata growing among 
coralline crusts. 
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Fig. 1.  Study sites on three localities in the Biobío Region, in 
the south-central zone of Chile. 

The coast of Chile in the SE Pacific Ocean harbors numerous species of seaweeds of commercial importance.  Landings are mainly based on hand collection from natural beds.  
This task is done by artisanal fishermen, an important part of which are women who collect intertidal seaweed or the seaweeds casted ashore. 
To increase the abundance of some of these seaweed resources, we developed techniques to repopulate and restore patches of Chondracanthus chamissoi, Sarcothalia crispata 
and Mazzaella laminarioides (Rhodophyta, Gigartinaceae) in the Centre-South region of Chile (Project Fondef - Huam AQ12I0004, Chile).  To make these techniques attractive to 
artisanal fishermen, we proposed that they should be simple, of very low cost, effective and environmentally friendly. 
These three species were selected because they have different combinations of reproductive mechanisms and habitat, and thus can serve as model species for repopulation of 
other species of seaweeds.   
Alongside the development of the repopulation techniques, the concept of “capacity building” was applied to drive training and favor acceptance and application of the 
techniques by artisanal fishermen. 

  
The results indicated a progressive improvement of the competencies of fishermen. In general, the audience 
participation was extensive, timely, and characterized by a relaxed atmosphere (Fig. 12a and 12b). 

Experimental sites were chosen on three localities (Fig. 1), which corresponded to management areas of 
three artisanal fishermen trade unions in the Biobio Region, Chile (36°S).  Experimental plots were set up in 
2013 and early 2014 and followed for up to one year. 
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The techniques were easy to transfer to artisanal fishermen: despite a poor and heterogeneous initial 
commitment and knowledge from Fishermen’s union, they soon increased their participation in the 
capacitation workshops (knowledge around repopulation of algal resources and practice of repopulation 
techniques). At the end of the project, all of them were convinced of the importance of seaweed 
repopulation 
 

Fig. 10.  Illustration of some aspects of the technique developed for Mazzaella laminarioides.  a) Spore suspension 
being inoculated on an abrasive sponge that was used as the substratum.  b)  Perforations drilled on the rocks and 
where the sponge fragments with juveniles were transplanted.  c) One of the artificial substrata that was recovered 
after 9 months in the field showing the persistence of juvenile M. laminarioides. 
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Transfer of the techniques to fishermen  

Experiment, some of the glass slides were 
exposed to herbivores (gray bars) while other 
were protected from herbivores (blue bars). 


