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INTRODUCTION

Añihué Reserve is an area of 12,000 hectares located at 
the northern limit of Aysén Region (43.8041ºS; 
72.9786ºW) in Chilean Patagonia. Characterized by a 
diverse geography, Añihué Reserve and the neighboring 
areas, represent most environments of Los Lagos and 
Aysén Regions.

Coastal human activities have increased in the area 
since 1990, before having an understanding of the 
potential impacts of these activities on the local 
environment. The production of field-based information 
is urgently needed to be able to contribute to the 
conservation of this area. For this reason, Añihué 
Reserve began its own efforts and through strategic 
partnerships, to produce a comprehensive baseline. 
Thus, a document was prepared based on coastal data 
and an extensive review of the current local legislation 
on marine protected areas. In addition, we have 
produced relevant information on the local marine 
coastal environment and have begun to formally 
contribute to the scientific community both locally and 
internationally.

This document summarizes the progress of some of our 
scientific activities in the key areas of the coastal and 
marine environment.
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COASTAL DOLPHINS

Due to their ecological role, dolphins are also functional bioindicators of the 
overall environment; they also are emblematic marine species for both Chilean 
society and government.

Information on cetacean occurrence and behavior are recorded systematically 
and occasionally assisted by volunteers, from strategic coastal observatories 
with no impact on the dolphins subjected to study. Individual monitoring is 
managed via a graphical database of photographs recording natural marks such 
as fin profile, bites, scars, and/or discoloration. One hundred and fifteen 
individual Peale's dolphins have been identified using these techniques.

Two scientific papers have been published, confirming the presence of coastal 
cetacean species in the Reserve and their year round use of the Reserve as a 
foraging site; in addition, the hypothesis of winter migrations has been ruled 
out. Monitoring over time will allow social relationships of these cetaceans to be 
established and studied along with their reproductive rate and other important 
life history variables.

As short-term bioindicators, we also focus on the prevalence of temporary skin 
pathomorphisms relative to the local environment.
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Photo-frames sites (graphic sampling)

Punches sites (stratum sampling)
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UNDERWATER TREASURES 
DISCOVERED

The marine environment in Patagonia is 
lesser known than the corresponding 
terrestrial forest (one of 34 global 
b iod ivers i ty hotspots; Myers 1990) . 
However, as human activities and their 
impact increase, the need to better know 
this environment before it becomes 
significantly affected becomes more critical. 

Serial photographs of marine life were 
taken along linear transects perpendicular 
to the coastline from the surface to 30 
meters deep of the rocky seabed. Also, 
direct samples were taken of sedimentary 
floors. Indirect (photos) and direct samples 
were processed and taxonomical ly 
c lass i f ied in the loca l laboratory. 
Comparative studies between protected 
and exposed environments as well as 
marine and freshwater habitats were 
undertaken. 

To assess undersea life at greater depths 
than that accessible by divers, our efforts 
included the use of remotely operated 
vehic les (ROV). This provides key 
information on  local marine biodiversity as 
well as the current status of sedimentation 
due to natural process and/or the nitritus 
contribution by human activities.
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ROV

Remotely operated vehicle sites (ROV)
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LIFE AT THE SEABED

More than 53 diving operations have been 
undertaken so far. The analysis, still in 
progress, has so far identified 135 species 
(56 families) of marine invertebrates in rocky 
environments and 8 families in soft substrate 
environments. More than 50 species of 
sponges and 27 of molluscs have been 
documented.

Appl icat ion of the Shannon-Wiener 
biodiversity index (H') to benthic organisms 
in the four main study sites of bedrock, 
reaches up to now the impressive value of 
species richness of 4.63, comparable to 
environments such as the Great Barrier Reef 
and tropical rainforests.

The contribution of organic sediments from 
natural effluents and/or anthropogenic 
sources appears to be the main obstacle to 
life on the coastline; the areas exposed to 
currents are also the most diverse.

In fluvial environments of soft substrate, 
with less biodiversity than the rocky seabed, 
it was observed that the flow of water tends 
to favor arthropod development whereas in 
sites with limited flow annelids predominate.

8.2 16.4 24.6 32.8 41 49.2 57.4 65.6 73.8 82 90.2
0

5

10

15

20

25

30

Biological Richness v/s Depth
Las Hermanas Transect

ALGAE
ARTHROPODA
ANNELIDA
BRACHIOPODA
CHORDATA
CNIDARIA
ECHINODERMATA
ECTOPROCTA
MOLLUSCA
PORIFERA

Depth (foot)

B
io

lo
gi

ca
l D

iv
er

si
ty

 (
e.

g.
 P

hy
la

)



pg. 8



pg. 9

OCEANOGRAPHY AND METEOROLOGY
(CTD, Temp-logger and Weather Station)

To better understand local marine ecology, the physical 
environment needs to be assessed as much as its biological 
diversity. For example, we need to know how fine scale geography 
affects natural resources by modulating the temperature, pressure 
and salinity among other variables; also, how it can affect our 
capability to diagnose whether variations over time are due to 
natural or anthropic factors (i.e. migrations, ENSO, short term 
anomalies and climate change).

A weather station (Davis VantagePro2) and seven underwater 
temperature loggers have been installed and more than 47 CTD 
trials in partnership with Dr. Jürgen Laudien (German Alfred 
Wegener Institute for Polar and Marine Research) have been 
developed.
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2012 CTD sites

2014 CTD sites



TWO OCEANOGRAPHIC WORLDS

At all sites, regardless if they are exposed to the 
ocean or correspond to inland fjords, we have 
found two distinct environments characterized by 
their temperature, salinity and dissolved oxygen. 
Both environments differ in their biological 
productivity and forms of wildlife, a relevant 
finding for natural resources managers.

Most variation in oceanographic variables was 
recorded in the first 10 meters of depth. This 
environment is highly influenced by glaciers and 
rivers, and its brackish water has the highest 
production. Greater than 10 meters, the 
environment corresponds more to a maritime 
habitat.
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METEOREOLOGY

Since 2011, our weather station 
collects valuable information to 
both assess the “normal” 
atmospheric seasonal conditions 
and to d i agnose unusua l 
variations that can influence 
wildlife occurrence.

Añihué Reserve is characterized 
by mild-cold temperatures, nine 
months of heavy rains, and wind 
gusts of  over 70 miles/hr.
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GLACIERS INFLUENCING 
OCEAN TEMPERATURE

260,000 records were analyzed 
from 4 of the 7 temp-loggers 
installed to monitor underwater 
temperature over time (i.e. 
climate change).

Underwater temperatures ranged 
from 47.3ºF in July/August to 
56.3ºF on January/February. 

Inland water bodies with higher 
fresh water influence presented 
higher underwater temperature 
amplitudes throughout the year.
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A NEW WINDOW ON CETACEAN LIFE HYSTORY

Dolphins and whales spend a very short time at the surface of the sea, limiting our 
access to their life. Active avoidance, bad sea state and poor visibility at night are just 
some of the possible challenges faced by researchers. This is when an approach based 
on underwater sound (passive acoustic monitoring - PAM) becomes very useful.

Having introduced PAM in Chile (1999) with the support of Dr. Mark McDonald (NOAA), 
we are applying several PAM techniques in Añihué Reserve, ranging from non-
commercial umbilical hydrophones, to the most advanced autonomous recorder (SALu) 
and sophisticated digital signal processing methods (DSP).

As a first step, we are characterizing the background noise of the areas with higher 
occurrence of coastal dolphins as well as large whales, in order to calibrate the 
autonomous recorder and as a second step, to deploy systematic surveys with umbilical 
sensors while cetaceans are on sight, before installing SALu for long-term studies. We 
already have retrieved the vocal repertoire of a Peale's dolphin while foraging.
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ASSESSING THE HEALING CAPABILITY OF MARINE LIFE

Settlement plates were installed to assess the ecological succession of marine fouling 
communities. Over time, this will show how marine life uses the surface of the plates, 
from primary settlements and successions that compete for the substrate, until achieving 
the same status as the surrounding area.

Located in marine, brackish and intermediate environments, these plates are being 
monitored systematically and will provide insights of the healing capability of the 
environment among other relevant clues about the local ecology.
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Añihué

pg. 17

TELEMETRY - PRIMARY PRODUCTIVITY

Spectrography from space (NASA MODIS / Goddard Institute) allows to relate the color of 
the surface of the sea, with chlorophyl and thus with primary productivity. Sea Surface 
Productivity (SSP) corresponds to the local “amount of potentially available energy” for 
life, affecting local wildlife at sea and beyond. 

Following SSP of the area throughout the year, we have been able to conclude that even 
during winter, Añihué Reserve is a highly productive site.

This is key for the abundance of squat lobsters (Munida gregaria), the main diet of local 
penguins as well as migratory sea birds and large whales.
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TOWARDS A COMPREHENSIVE BASELINE

The team we have formed, organized under a medium and long term scientific work plan, 
has begun to produce results in a variety of marine disciplines: invertebrate studies, physic-
chemical water parameters, marine mammals, ecological succession, dolphin pathologies, 
ecological assembly variations by substrate and exposure, and biological diversity of the 
coastline in general.

The results are revealing biodiversity even higher than originally estimated for this Hotspot; 
the presence of a coastal upwelling that supports it; key species for the food chain; the 
existence of two aquatic environments in all water bodies, with great influence of fresh water 
even in the marine coastline; and a remarkable but complex benthic recovery process.

These applied science efforts are not only contributing to the formal understanding of this 
area of the world and the value of this natural heritage, but also to a better understanding of 
its threats (e.g. sediments from anthropic sources). This information is crucial for natural 
resource managers (e.g. protected areas), the proposal of mitigation measures for the 
negative impacts of human activities and to set the technical foundations for monitoring over 
time and to allow efficient diagnosis of changes that require adequate management (e.g. 
climate change).
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