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I. SUMMARY 

A training workshop on best practices to collect data to estimate marine mammal abundance 
on the Pacific coast of South America was carried out at Salinas, Ecuador, 18-20 August 2015. 
The activity was conducted in the framework of the cooperation between the USA National 
Oceanic and Atmospheric Administration (NOAA) and the Permanent Commission for the 
South Pacific and in implementing the Marine Mammal Action Plan for the Conservation of 
Marine Mammals in the Southeast Pacific. The lack of information on abundance and 
population trends for the vast majority of species inhabiting this area is a major gap that 
deserves attention. 

The annual regional oceanographic cruises coordinated by CPPS in four countries (Chile, 
Colombia, Ecuador and Peru) have been identified as potential platforms for collecting data 
that can be used to estimate marine mammal abundance. However, large scale assessments 
require the use of standardized methodologies and expertise. Thus, the workshop objectives 
were to: 1) Provide training to marine mammal researchers in the region about best practices 
for collecting data that can be used to estimate abundance; 2) Promote research on marine 
mammals with a regional focus, standardizing monitoring techniques and data sharing; 3) 
Strengthen the bonds of cooperation with NOAA researchers with experience in marine 
mammal population assessments in the eastern Pacific; 4) Define the basic requirements for 
the creation of a regional long-term program to assess marine mammal populations in the 
Southeast Pacific. The workshop was attended by 23 people from 5 countries and included 
representatives from governmental research institutions, universities, and NGO´s.  

The current data collection practices in the four countries were reviewed. Regional expertise 
was shared about using line-transect methodology to estimate the abundance of river dolphins 
and baleen whales in coastal areas. Personnel from the SWFCS shared their expertise about 
data collection protocols used during their marine mammal and ecosystem assessment surveys 
in the Eastern tropical Pacific and on west coast of the USA. These procedures have been 
extensively used and tested.  Numerous publications are available about these protocols.  
Participants also received information about the basics of line-transect sampling theory. 

On the second day, participants had the opportunity to apply data collection protocols and use 
new equipment during five hours of field training on board a yacht rented for this purpose. 
Trainees filled out sightings and effort logs and estimated group sizes, distance to sightings, 
and angle to sightings.  

On the final day of the workshop, participants discussed the field training and agreed on the 
best data collection procedures. Specifically, they reached agreement on equipment, data 
recording, observers and effort, protocols for sightings, estimating group size, passing and 
closing protocols, and topics for future workshops. Finally, participants made 
recommendations for CPPS, the individual countries, and researchers about the best 
procedures to collect data on future marine mammal surveys in the Southeast Pacific. 
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II. INTRODUCTION 

One of the biggest gaps concerning marine mammals inhabiting the Southeast Pacific is the 
lack of information on abundance and population trends for the vast majority of species. Such 
information is needed to define management strategies that ensure the long-term viability of 
these populations. Human activities are known to impact some populations of marine 
mammals in the region through interaction with fisheries, collisions with boats, and marine 
pollution. Many of these populations, such as baleen whales, are highly migratory and some 
(e.g., blue and right whales) are considered threatened.  Other species (e.g., sperm whales and 
several dolphin species) are widely distributed.   A regional approach is needed to promote 
conservation throughout the range of most species because their distributions cross 
jurisdictional boundaries. 

One option for collecting data that can be used to estimate marine mammal abundance is to 
add marine mammal observers to existing, annual oceanographic surveys conducted by the 
Permanent Commission for the South Pacific (CPPS) in implementing the regional Protocol 
ERFEN (El Niño study). This area has unique ocean / atmospheric features as a result of the 
interaction of different local and remote environmental physical forcing, including intra-
seasonal signals associated with the Madden-Julian oscillation and inter-annual signals 
associated with the El Niño-Southern Oscillation (ENSO) and its warm phase (El Niño) and cold 
phase (La Niña). CPPS has conducted 17 regional surveys in the last 22 years between 
September–October to characterize oceanographic and meteorological conditions.  Adding 
marine mammal observers to these surveys represents an excellent opportunity to use an 
existing resource to expand our knowledge of the ecosystem in this region. It is also a unique 
opportunity because we will be able to combine the collected ecosystem and marine mammal 
data to better understand species habitats.  

The workshop was possible thanks to a grant from the Department of Commerce of the United 
States of America through NOAA (award - NA14NMF4720334) and additional funds from CPPS.  
 
III. PARTICIPANTS 

The workshop was attended by 23 participants from Chile, Colombia, Ecuador, Peru, and 
Venezuela (Figure 1). Participants had different levels of expertise in marine mammal research 
and belonged to national marine research institutions, NGOs, and universities. The workshop 
was conducted by NOAA Fisheries’ Southwest Fisheries Science Center (SWFSC) researchers 
Jessica Redfern and Juan Carlos Salinas. Nina Young from NOAA Fisheries’ International Affairs 
office also attended. Participants from CPPS included Mr. Julian Reyna, General Secretary, and 
Fernando Félix, Southeast Pacific Action Plan Coordinator, as well as several other support 
personnel. The list of participants is included in Appendix 1. 
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Figure 1. Participants during the training workshop at Salinas. 

IV. OPENING REMARKS 

Mr. Fernando Félix welcomed participants on behalf of CPPS. He also thanked NOAA 
researchers and all participants for attending this training, which is framed in the cooperation 
between NOAA and CPPS to address topics related to the conservation of marine mammals in 
the Southeast Pacific. 

Mr. Julian Reyna, General Secretary of CPPS, also thanked the participants for attending the 
workshop and highlighted the importance of this training and the cooperation between CPPS 
and NOAA. This activity coincided with the 63rd anniversary of CPPS as an intergovernmental 
organization.  CPPS was created in 1952 to carry out programs and activities that support the 
responsible development of this region. 

Dr. Jessica Redfern from NOAA Fisheries’ SWFSC shared her excitement about the workshop.  
In particular, she discussed the incredible opportunity provided by the workshop to expand the 
data available in this region to estimate marine mammal abundance.  She noted that 
developing best practices for collecting these data would require a lot of effort from 
participants.  She concluded by stating that the effort would be worthwhile because ultimately 
it would improve marine mammal conservation in this region. 

 4.1. Agenda 

The workshop agenda was reviewed and the scope of each topic was briefly explained. The 
Agenda is included in Appendix 2. 

4.2. Objectives and scope 

The objectives of the workshop were to: 

1) Provide training to marine mammal researchers in the region about best practices for 
collecting data that can be used to estimate abundance. 
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2) Promote research on marine mammals with a regional focus, standardizing monitoring 
techniques and data sharing. 

3) Strengthen the bonds of cooperation with NOAA researchers with experience in marine 
mammal population assessments in the eastern Pacific. 

4) Define the basic requirements for the creation of a regional long-term program to assess 
marine mammal populations in the Southeast Pacific 

V. ADVANCES IN THE IMPLEMENTATION OF THE ACTION PLAN FOR THE CONSERVATION OF 
MARINE MAMMALS IN THE SOUTH PACIFIC (F. Félix). 

CPPS objectives, working areas, and the regional legal framework were briefly reviewed. The 
regional Action Plan on marine mammals provides a mechanism to carry out cooperative 
activities to help countries improve conservation policies. Recent activities include a training 
workshop conducted with the IWC on response to large whale entanglements and a workshop 
conducted with NOAA Fisheries (SWFSC) on developing approaches for reducing risks to large 
whales in the eastern Pacific. Several technical documents have been published by CPPS 
related to anthropogenic impacts on marine mammals, habitat modeling, pilot projects, and 
stranding guidelines.     

CPPS also coordinates regional oceanographic cruises under the ERFEN protocol (El Niño 
study). So far 17 cruises have been conducted. These cruises represent potential opportunities 
to collect data that can be used to estimate marine mammal abundance; the goal of the 
current training is to develop the best practices for collecting these data. It is hoped that the 
training will strengthen cooperation between NOAA-Fisheries and local researchers and 
establish a long-term program to estimate marine mammal abundance in the Southeast 
Pacific. 

VI. THE MARINE MAMMAL PROTECTION ACT BYCATCH PROVISIONS AS THEY APPLY TO 
NATIONS THAT EXPORT FISH PRODUCTS TO THE UNITED STATES (N. Young) 

The U.S. National Marine Fisheries Service (NMFS) has published in the Federal Register a 
notice of proposed rulemaking (PR) on NMFS’ proposed procedures to implement sections of 
the Marine Mammal Protection Act (MMPA).  Enacted in 1972, the MMPA is the United States’ 
primary marine mammal protection law.  NMFS is proposing to revise its regulations to 
implement the import provisions of the MMPA.  These regulations would establish conditions 
for evaluating a harvesting nation’s regulatory program for reducing marine mammal 
incidental mortality and serious injury in fisheries that export fish and fish products to the 
United States.  Under this proposed rule, harvesting nations must apply for and receive a 
comparability finding for each fishery identified by the Assistant Administrator in the List of 
Foreign Fisheries to import fish and fish products into the United States.  The proposed rule 
establishes procedures that a harvesting nation must follow, and conditions to meet, to 
receive a comparability finding for a fishery.  The proposed rule also establishes procedures for 
intermediary nations to certify that exports from those nations to the United States do not 
contain fish or fish products subject to an import prohibition.  Agency actions and 
recommendations under this rule will be in accordance with U.S. obligations under applicable 
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international trade law, including the World Trade Organization (WTO) Agreement.  At this 
time, the U.S. Government is not yet evaluating nations with respect to the applicability of 
these MMPA import provisions. 

VII. NATIONAL PRESENTATIONS ON DATA COLLECTION AND PRACTICES 

7.1. Marine mammal data collection procedures Universidad Austral de Chile/Centro Ballena 
Azul (R. Hucke). 

Platforms 

Surveys are primarily conducted on vessels that range in size from 17-20m. Observations are 
made from the roof, which ranges from 1.63 to 6 m above sea level.  Only one observer 
platform has been used, so all posterior analyses assumed certain detection on the trackline 
(i.e., g(0)=1). 

Equipment 

There are typically three pairs of 7×50 power handheld binoculars available on the observer’s 
platform.  All binoculars have reticles inscribed on the eye pieces, but the reticles are seldom 
used because they haven’t been calibrated. Angle boards are mounted on the deck in front of 
the port and starboard observers. They have a resolution of 1˚ increments. 

Survey designs 

The automated survey design engine in the Distance 6.0 software (Thomas et al., 2009) is used 
to evaluate the performance of survey design relative to criteria such as: survey´s objective 
(e.g. abundance estimate, spatial distribution assessment), main target species, study area 
geography, and time/budget constraints.  

Data Recording 

We use the freely available software Logger 2000 (International Fund for Animal Welfare) 
which records the beginning and end of effort, the observers on effort and their positions, 
viewing conditions, navigation information, weather, and sightings. 

A GPS connected to a computer running Logger 2000 collects geographical location every 10 s, 
and is used for calculating length of the covered trackline, as well as recording ship’s course 
and speed. The computer operator enters information on survey conditions every 15 min, or 
as conditions change. The computer operator also notes the position of each team member at 
the beginning of every hour. Information collected about factors that could affect sighting 
conditions includes Beaufort sea-state, swell height, cloud cover, precipitation and a subjective 
sightability code. Whenever a sighting is made, a sighting number is assigned and reported to 
the computer operator via two-way VHF radio. Bearing, the observer that made the sighting, 
sighting cue, behavioural state, sighting method (e.g., by eye or using 7×50 power binoculars), 
and distance estimation method (e.g., by eye, measuring stick, range finder.) are recorded for 
every sighting.  
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An angle board mounted on the deck is used to measure radial angle to the group of animals, 
and a visual estimate is made of the range to the first sighting. In cases when a visual range is 
made, radial distance estimates are corrected subsequently using results from observer-
specific distance estimation experiments. Distance estimation experiments are conducted for 
each observer using rangefinders and radar to measure true distance to objects within a range 
of 50 m–6 km, while observers record an estimated distance to the target. Linear regression 
models are fitted to the distance estimation experimental data with standard error 
proportional to true distance. Bias in visual estimates is addressed by dividing estimated 
distances by the slope of the regression through the origin. In addition to Logger, sightings 
forms are also filled out as backup. 

Observers and Effort 

We travel at 18.52km/hr (10knots) while on effort and observations are made during all 
daylight hours provided weather conditions allow it. During effort, at least three people form 
the primary observer team, namely a port and starboard observer and a data recorder. 
Observers search by eye or with 7×50 power handheld binoculars. In addition to the observers, 
one person sits in the wheelhouse to operate the computer. The primary observer team search 
ahead of the vessel, that is, a sector from the trackline to 90° abeam, while concentrating 
primarily on the trackline. Both the data recorder and the observers scans the entire 180˚ in 
front of the ship, however, they focus on the trackline. The data recorder logs whenever a 
sighting is made, and assists the observers with species identification or group size estimation 
when needed. Observer rotation occurs every half hour. 

The scientific team rotates through four positions: data recorder, computer operator, port and 
starboard. The scientific team on each survey typically has five observers, which results in each 
person working 2 hours on watch followed by half hour of rest. Whenever more observers are 
available, rest time is increased. One expert in marine mammal identification and survey 
protocols is always on duty. The scientific team also has a cruise leader that is responsible for 
ensuring that survey protocols are followed.   

Sightings 

The sightings used in abundance estimation can only be made on-effort (e.g., all three 
observers are in their designated positions and are actively scanning for animals). 

We try to detect groups as far as possible from the ship to obtain accurate detection distances.  
The distance and bearing to the first animal seen are estimated by the observer that made the 
sighting.  

Sightings are only entered when an observer has seen an animal. We record sighting cues, 
such as a splash or bird flock, only if an observer confirms he/she has spotted an animal within 
the next 1-2 minutes, otherwise normal scanning must be resumed. 

Surveys are conducted in closing mode and sightings may be approached to obtain 
photographs, acoustic recordings, or biopsy samples.  Species identification follows the SWFSC 
protocols (see below for details).  Once all activities associated with a sighting are complete, 
the ship returns to the point in the trackline where effort was stopped.   
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With every sighting, data on species group size and behavioural category is recorded. 
Behavioural categories are defined in terms of how they might affect detection capability: 

(i) Swimming/travelling: Considered as directional surfacing behaviour with no 
explicit heading relative to the survey vessel. 

(ii) Feeding: Consists of fast surface movements and the confirmed observation of 
prey item in an animal’s mouth and/or the presence on leaping prey items near 
the group. 

(iii) Avoiding: Swimming direction of the group is clearly away from the survey vessel 
(iv) Approaching: Swimming direction of the group is clearly towards the survey vessel 
(v) Leaping: At least two-thirds of the body is observed out of the water often 

followed by a splash. 
 

Group size 

Group size estimates are made by each observer independently, although if doubt exist, 
agreement between observers (most of the time with the data recorder) is pursued.  Each 
observer makes three estimates for each sighting: best, high, and low. For sightings with 
multiple species, we estimate the number of all animals present and count the number of 
individuals for each species. 

Even though estimating group size can be challenging, in our usual study areas very large 
group sizes, multiple species groups, and species with long dive durations (e.g. sperm whales) 
are rare; therefore, simple methods for estimating group size have proven sufficient. 

References 
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7.2. Collection of information during abundance estimate of river dolphins in South America 
(F. Trujillo).  

Platforms 

Different boats have been used for sampling in different countries. Vessel lengths vary 
between 10 and 25 meters and the height of the observation platform varies between 2.75 
and 6 meters. For river dolphins, observations are made from the front and back of the boat. 
In early years (2001-2013), both sets of observers worked together.  Currently, each set of 
observers works independently. 

Equipment 

The equipment used consists of two GPS, binoculars, and laser range finders (type 2) to 
measure distances to sightings and to help maintain the distance between the boat and the 
shore (100 m). Additionally, angles are measured using acrylic protractor angle finder tools, 
two located in the bow and two at stern observation areas. 

Observers take photographs when they are off effort to corroborate the species identifications 
and group size estimates. 

Data Collection 

The various types of data are collected: 

1. Effort data include date, time, consecutive transect numbers, type of event (beginning and 
end of strip or line transect, change of navigation heading, sighting, etc.),  habitat type (main 
river, channel, island, lagoon, confluence, tributary river), latitude, longitude, distance to 
shore, shore type, among others. 

2. Environmental conditions data include date, time, transect number, habitat, boat speed, 
river state, type of water, sunshine, and visibility. 

3. Two sighting data forms are used for the bow and the stern include date, time, latitude, 
longitude, species, group size (high, best, low and best), calves, sighting angle, radial distance, 
distance from the shore (0-50m, 50-100m, 100- 150m, 150-200m), observer who reported the 
sighting, and group cohesion (compact / dispersed). 

Data sheets are labeled with consecutive numbers at the bottom of the page (ie page 2 of 36) 
to prevent data loss. Every time a page is complete, it is picked up by a facilitator and stored in 
a safe place. At the end of the day all information is entered into a computer and two backups 
are made. 

Observers and Effort 
 
The work is conducted by six to eight observers: three to four on the bow and three on the 
back of the boat (Figure 2). 
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On both the front and back of the boat, there are two observers with protractor angle finder 
tools to measure angles. Observations are made from 90 to 10 ° to ensure that all animals on 
the transect are detected. The person in charge of recording data is located in the center. 
When a fourth person is onboard, this person measures the distance between the ship and 
shore regularly to ensure correct navigation. 
 
During a sighting, the distance to the first detected individual is estimated. The best group size 
is estimated by consensus. 

Boat speed is between 10 and 12 km /h. In general, it is easier to control the speed when 
traveling against the current. 

Observations usually begin at 6 am and end at 5 pm. Observers change positions every 90 
minutes and rotate in a clockwise direction. A team leader constantly checks that shift changes 
are made at the appropriate time and that the forms are filled out correctly. 

 
 

 

Figure 2. Location of observers during abundance estimate of river dolphins. 

Sightings 

During a sighting, the angle is measured with the protractor angle finder tools and the distance 
is estimated as accurately as possible. Binoculars with reticles are not used because is not 
possible to use the horizon to calibrate measurements. Exercises using fixed points are 
conducted daily on the river to estimate distances. Measurements are made with laser range 
finders and observer estimates are corrected. This helps to improve precision and allows the 
error and trends (underestimation or overestimation) of the observer to be estimated. 

Generally, Sotalia fluviatilis is easier to detect at greater distance than Inia geoffrensis. This 
difference is based on aerial surface activity and can influence the form of the detection 
function when sighting frequencies are plotted. Sightings made at long distances are not 
recorded, especially in rivers with angles over 40°, because the sighting would be out of the 
sampling range. Splashes are not recorded, only confirmed observations. 
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Special caution is taken with groups of Sotalia fluviatilis.  These groups can be spread out 
(Figure 3).  Consequently, we make sure to avoid reporting each dolphin aggregation 
independently. When we encounter groups that are spread out, we assume that all 
aggregations form a single sighting. Areas with high concentrations of dolphins also require 
caution.  

 

Figure 3. Recording group of Sotalia when animals are spread out. 

River dolphin sampling is based on a combination of strip transects parallel to the riverside and 
line transects crossing from one side of the river to the other. To standardize effort, each 
transect is 2.5 km long. 

Surveys are usually conducted in passing mode. 

Group size 

The group size is agreed upon by the two observers on bow or stern, as appropriate. 

 

7.3.  Marine Mammal Data Collection Procedures in Ecuador (J. Denkinger)   

Marine Mammal Data collection in Ecuador dates back to 1993 and includes: occasional 
sightings (Godfrey Merlen/ FEMM) from whale watching boats during the humpback whale 
breeding season in Salinas (FEMM), Puerto Lopez (FEMM/ Yaqu Pacha/ Pacific Whale 
Foundation/ USFQ) and Esmeraldas (USFQ project CETACEA); from tourist boats in the 
Galapagos Marine Reserve; and marine mammal surveys (see Palacios, Felix, Whitehead, USFQ 
and others, see as well Denkinger et al. 2013). Oceanographic surveys conducted on the Orion 
were used as observation platforms (USFQ project CETACEA, TAMU) and two oceanic surveys 
were conducted on a 14m sailboat Frangipani in 2013 and 2014.  

Platforms 

Survey platforms are boats or land-based surveys from Isla de la Plata, Tijeretas (San Cristobal 
Island, Galapagos), and Tongorachi (Esmeraldas coast) (Table 1). 
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Table 1. Size of Platforms and distance from sea surface to viewing area. 

Platform Location Size Height of viewing area 
over Seasurface 

Tourist boats Galapagos 20 to 30m 10m (aprox) 
Speed boats Galapagos 10m 1.50m 
Sailboats S/Y 
Frangipani, (Balaena) 

Galapagos/ Coastal waters 
and offshore waters off 
Ecuador and Panama 

14m, 20 tons 2m 

Orion Guayaquil - Galapagos 30m (aprox) 12m (aprox) 
Whale watching boats Salinas, Puerto Lopez, Same/ 

Quingue 
8m – 12m 80cm 

Land based  Isla de la Plata / Punta Faro  35m 
 Tijeretas, Isla San Cristobal, 

Galapagos 
 25m 

 Tongorachi, Esmeraldas  8m 
 

• Do you conduct aerial surveys?  While we won’t discuss aerial surveys at the 
workshop, we are interested in knowing about aerial surveys because they may be 
useful for calibrating density estimates made from ship surveys in the nearshore 
environment. 

o We considered using drones or ultralight planes for aerial surveys, but so far 
do not have enough funds to run these surveys. 

Equipment 

• Binoculars: Handheld 10x50 binoculars with reticle scales 
• Sighting angle: estimated as degrees North, East, West South using a compass 
• Other equipment: we use digital cameras for individual recognition (Photo ID on Orcas, 

bottlenose dolphins, Brydes whales, humpback whales, and eventually spotted 
dolphins). On the sailboat Frangipani and Orion we use SST temperature readers, wind 
speed measurements, and depth recordings from the boats’ ecosounder. 

Data Recording 

• Data is recorded by hand on recording sheets and entered in a data base on the 
computer.  

• The following data are recorded:  
Date, Time, Position (Lat/ Long), Species, Number of animals (calves?), behavior, cue, 
distance from boat, direction from boat (using the compass), depth, SST, Windspeed, 
boat speed, Cloud cover, glare, visibility, swell height, sea state, comments, presence 
of garbage, other fauna 

• Positions are GPS recordings with using hand held GPS (Garmin) or/ and the boat GPS 
(on the sailboat).  

o We used to record with Lat/ long with UTM but changed to Lat/ Long again 
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Observers and Effort 

• How many observers are included in the scientific team on your surveys?  We work 
with 2 observers on 2 hour shifts, but have at least 4 observers on the sailboat to avoid 
observers becoming tired.  

• How many observers search for marine mammals when you are on effort?  2 observers 
on the sailboat and Orion; up to 10 during humpback whale research trips  

• How long is the shift worked by each observer? Maximum 2 hour shifts 
• What equipment does each observer use to search for animals?   

Eye sight and 10x50 binoculars on sailboats, Orion, and tourist boats in the Galapagos. 
Just eyesight on speed boats and whale watching boats. 

• What area does each observer search for animals?  
We search to the horizon. However, the survey area depends on environmental 
condition, such as swell height, glare, etc.   

• Who is responsible for recording data while you are on effort? 
On whale watching boats, one person is dedicated to data recording while the others 
concentrate on observations, cameras, and biopsy equipment. 
On speed boats in Galapagos, one observer is in charge of data recording and 
observations. 
On tourist boats, Orion, and S/Y Frangipani, the observer who did not make the 
sighting records the data 

• What speed does the ship travel while you are on effort?  
Whale watching boats: 8 knots 
Galapagos speed boats: 15knots 
Tourist boats/ Orion: 10 knots 
S/Y Frangipani: 2 – 6 knots (according to current and wind conditions) 

Sightings 

We record the hour and position when we start and stop a survey. Within the on effort survey, 
sightings are recorded and included all the information mentioned above. We try to estimate 
angles and distance from the observer to the sighting but use very rough estimates as 50, 100, 
200, 300, ….1000, 2000m….. 
 
Group size 

• Are group size estimates made by each observer independently or by consensus 
among observers? Consensus among observers  

• Do you estimate a single group size or a range of group sizes (e.g., best, high, and low 
estimates)? Best estimate in agreement with all observers. 

• When multiple species are present in a school, do you estimate the number of all 
individuals and the percentage of individuals of each species or do you estimate the 
number of individuals of each species?  We try to estimate the number of individuals 
for each species.  

• Do you calibrate the group size estimates made by observers? No 
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• Do you have any protocols that are specific to a particular species for estimating group 
size? Yes, we estimate the number of animals in a certain area and then extrapolate to 
the area the group was sighted for dolphin sightings. 

 
7.4. Procedures used to collect marine mammal data by the Institute of the Sea of Peru 
IMARPE (S. Rivadeneyra).  
 
Platforms 
 
Trips to assess the relative abundance of marine mammals are carried out on three types of 
vessels run by IMARPE: 
 

• research cruise of pelagic resources 
• research cruise of demersal resources 
• oceanographic research cruises 

 
During these surveys, one marine mammal observer is onboard each vessel. The biggest boat 
is the BIC Humboldt (30 m), followed by the BIC Olaya (20 m), and BIC Flores (10 m). 
Observation height varies between 4 and 8 m. 
 
Equipment 
 
The observer is located on the bow. The observer uses 10 x 50 power binoculars to search 180 
degrees from starboard to port. To avoid duplicity, individuals who appear at the stern are not 
recorded. 
 
During a sighting, the distance to animals is estimated using binoculars with reticle scale and 
compass. Information from the echo sounder, processed with the software Ecoview, is also 
used. With such analysis it is possible to geo-reference each basic sampling unit (UBM), which 
is equivalent to 1 nautical mile. Information on date, position, sea surface temperature (SST), 
salinity, depth and presence of fish schools is stored in a log. 
 
Data Collection 
 
Sighting data forms are used in the field and later converted into an Excel spreadsheet. Data 
recorded during sightings include: 

• Number of sighting 
• Time 
• Species 
• Group size 
• Behavior 
• Viewing angle 
• Group heading 
• Distance to animals 

 
Location and environmental factors: 

• Latitude 
• Longitude 
• SST 
• Depth 
• Environmental conditions 
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Vessel: 
• Vessel course 
• Distance to coast 
• Distance to the coast 

 
Others: 

• Associated species 
• Entanglement 
• Other relevant information  

 
Observers and monitoring effort 
 
Only one marine mammal observer participates in the cruises conducted by Peru. The observer 
is in charge of data recording and observations continuously during daylight hours.  Breaks in 
observations may occur when there are fishing hauls, oceanographic stations, or meals. The 
observer uses 10 x 50 power binoculars to search for animals to the horizon and 180° from 
starboard to port. The observer only records sightings that occur within one mile of the ship.  
The speed of the vessel is 10 knots (10 miles / hour). 
 
Sightings 
 
During sightings, the observer estimates the distance and angle to the first individual sighted 
for all sightings that occur within 1 mile of the ship. Limiting data recording to sightings within 
1 mile reduces the error in identifying the species and underestimation / overestimation of 
group size. 
 
These surveys typically follow the same transects.  Transects perpendicular to the coast are 
between 70 and 100 miles long, while transects parallel to the coast are typically between 15 
and 20 miles long. All sightings are made in passing mode. On some occasions, the vessel 
reduces speed when a large group of cetaceans is sighted. 
 
Group size 
 
The observer estimates minimum and maximum group sizes. When several species are in the 
same group, the number of animals and percentage of each species is estimated.  
 
 
VIII. LINE TRANSECT BASICS (J. Redfern) 

Strip Transects 

Strip-transect sampling assumes that all individuals within the strip are counted (Fig. 4).  The 
width of the strip must be small enough to ensure that all individuals detected.  Consequently, 
this sampling strategy may result in a high number of observations that cannot be used 
because they occur outside the survey area, which is typically small.  The density of individuals 
can be obtained from a strip-transect survey using the following formula: 

𝐷𝐷�  = 𝑛𝑛/𝑎𝑎     Eq. 1 
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where n is the number of animals counted and a is the area surveyed.  In figure 4, the area 
surveyed is the area of the strip (L*2*W); if a survey contains multiple strips, the area surveyed 
is the sum of the areas of the individual strips.  The number of animals in the study area is:  

𝑁𝑁�  = 𝐴𝐴 ∗ 𝐷𝐷�      Eq. 2 

where A is the size of the study area. 

 

Figure 4.  An example of a strip-transect survey.  The area of the strip is L*2*W.  In this example, the 
black dots are individuals that are sighted, while the gray dots are individuals that are missed.  This 
survey violates the theory of strip-transect sampling because three individuals within the strip are 
missed.   

Line Transects 

Survey Design 

Line-transect sampling can be used to estimate abundance in a specific geographic location for 
a fixed time period.  Transects must be a random sample of the study area and the location of 
schools must be independent of the transects.  To ensure that transects are a random sample 
of the study area, transects can be randomly placed in the study area or a random start point 
can be used for a systematic grid of transects.  For marine mammals, which are highly mobile, 
it can be difficult to survey the entire range of a species.  Consequently, it is important to draw 
the study area boundary and design survey time periods to ensure that movement of schools 
into and out of the study area is random. 

Surveys can be conducted in passing or closing mode.  In passing mode, the survey platform 
continues on the transect when a school is detected and observers identify the species and 
estimate group size from the transect.  In closing mode, normal survey procedures are stopped 
after a school is sighted (e.g., observers go off effort) and the survey platform approaches the 
school.  Experiments have shown that species identification and group size estimation are 
improved on closing mode surveys.  However, encounter rates may be underestimated on 
closing mode surveys.  A more detailed discussion of an experiment to assess differences 
between passing and closing modes on a cetacean and ecosystem assessment survey 
conducted by the Southwest Fisheries Science Center in the eastern tropical Pacific can be 
found in Schwarz, L. K., T. Gerrodette, and F. I. Archer. 2010. Comparison of closing and 
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passing mode from a line-transect survey of delphinids in the eastern Tropical Pacific Ocean. J. 
Cetacean Res. Manag 11:253-265. 

While there are benefits and costs to surveying in each mode, the Southwest Fisheries Science 
Center uses closing mode because the benefits outweigh the costs for these surveys.  For 
details about procedures that can be used on closing mode surveys, see the section that 
describes the marine mammal data collection procedures used by NOAA Fisheries’ Southwest 
Fisheries Science Center.  When the Southwest Fisheries Science Center conducted an 
experiment in the eastern tropical Pacific to assess the trade-offs between passing and closing 
mode surveys, the following procedures were used for passing mode.  The ship traveled at a 
constant speed of 18.52km/hour (10knots).  Only the observer that made the sighting 
identified the species and estimated group size.  The other observers continued to search their 
areas of responsibility.  Effort for the observer making a sighting was not continuous because 
the observer had to stop searching to obtain information about the sighting.   

Alternative approaches to surveying in passing mode have been used by other groups.  For 
example, on Antarctic minke whale surveys, one group of observers searches for animals while 
a second group is responsible for identifying the species and estimating group size (for more 
details, see Haw, M.D. 1991. An investigation into the differences in minke whale school 
density estimates from passing mode and closing mode survey in IDCR Antarctic assessment 
cruises. Rep. int. Whal. Commn 41: 313–30).  Passing mode has also been used for over 10 
years to collect marine mammal abundance data on quarterly oceanographic surveys 
conducted off Southern California.  A brief summary is provided here; for more details see 
Douglas et al.  2014. Seasonal distribution and abundance of cetaceans off Southern California 
estimated from CalCOFI cruise data from 2004 to 2008. Fisheries Bulletin 112:198-220.  On 
these surveys, observers search for animals using unaided eye or 7x50 power binoculars.  Ship 
speed can vary on these surveys; consequently, observers are only considered on effort when 
the ship is traveling at 11km/hour or faster.  Observers scan from 90˚ abeam to 10˚ past the 
transect on the opposite of the vessel.  Species identifications and group size estimates are 
generally made by the lead observer, but are agreed on by all observers.  Binoculars with a 
higher power (i.e., 25x150 or 18x50) are used on these surveys to aid in identifying species and 
obtaining group size estimates. If using passing mode, choose a methodology that maximizes 
the possibility of identifying species and obtaining accurate group size estimates.  You can also 
alternate between passing and closing mode on a single survey.  In this case, it is important to 
document which mode is being used. 
 
General Theory 

Line-transect sampling assumes that all schools on the transect are detected and that the 
distance to each school is accurately estimated (Fig. 5).  It is particularly important that the 
distance to the school is not altered by the survey platform (e.g., the school does not approach 
or avoid a ship before it is detected and the distance is estimated).  The distance to each 
school is used to estimate an effective strip width.   
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Figure 5.  An example of line-transect sampling.  The area surveyed is estimated using the perpendicular 
distance to each sighting.  Line-transect sampling assumes that all individuals on the transect are sighted 
and that the perpendicular distance to each sighting is accurately estimated. In this example, the black 
dots are schools that are sighted, while the gray dots are schools that are missed.   

The perpendicular distance from the transect (e.g., ship’s course) to a school is calculated 
using the following formula: 

𝑑𝑑 = 𝑟𝑟 sin𝜃𝜃     Eq. 3 

where 𝑟𝑟 is the radial distance to the sighting and 𝜃𝜃 is the angle to the sighting (Fig 6).  The 
angle to the school can be estimated by eye, using a horizontal angle board, or using a 
compass inside binoculars.  The radial distance (i.e., shortest straight line distance) to the 
school can be estimated by eye or using a reticle scale.  A reticle scale is a series of equally 
spaced horizontal lines that are inscribed on binocular eye pieces.  To measure the distance to 
an animal in the water, the upper most reticle is placed at the horizon and the number of 
reticles to the animal is counted.  The radial distance to a sighting can be calculated using the 
following formula: 

𝑟𝑟 = (𝑒𝑒 + ℎ) ∗ sin(𝛼𝛼 + 𝜌𝜌𝜌𝜌) −  �𝑒𝑒2 − [(𝑒𝑒 + ℎ) ∗ cos(𝛼𝛼 + 𝜌𝜌𝜌𝜌)]2  Eq. 4  

where e is the radius of the earth in kilometers (6371km), h is the binocular height above the 
sea surface in kilometers,  𝜌𝜌 is reticle reading (number of reticles from the horizon to the 
animal), C is the reticle conversion factor in radians, and α is atan(H/e).  The variable H is the 
distance to the horizon and can be estimated using the following formula: 

𝐻𝐻 =  √2 ∗ 𝑒𝑒 ∗ ℎ +  ℎ2    Eq. 5 

The reticle conversion factor for the Fujinon 7x50 power FMT series binoculars is estimated to 
be 0.279.  To convert degrees per reticle to radians per reticle, multiply by π/180. 

 

Figure 6.  The radial distance, 𝑟𝑟, and angle, 𝜃𝜃, to each school are recorded in line-transect sampling and 
used to calculate the perpendicular distance from the transect to the school (see Equation 3).   
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Line-transect sampling assumes that detections of schools decrease in some smooth fashion as 
the distance from transect increases. A histogram of number of schools detected at different 
perpendicular distances from the transect (Fig. 7a) is rescaled so that the area of the bars in 
the histogram sums to one and the detection function is fit to the rescaled data (Fig. 7b).  The 
effective strip width (ESW) is estimated as the point at which the number of schools detected 
beyond the ESW is equal to the number of schools that are missed within the ESW (i.e., the 
shaded areas within and beyond the ESW in Figure 7c are equal).   

   a)      b)     c) 

 

 

Figure 7. Estimating the effective strip width in line-transect sampling.  a) A histogram of the number of 
schools detected at different perpendicular distances from the transect. b) The histogram is rescaled so 
that the area of the bars in the histogram sums to one and a detection function is fit.  c) The effective 
strip width (ESW) is the distance at which the area above the curve (number of schools missed within 
the ESW) is equal to the area below the curve (number of schools detected beyond ESW). 

The density of schools can then be estimated using the same formula as is used for strip 
transects (equation 1), but the ESW replaces the strip width: 

𝐷𝐷𝑠𝑠𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑠𝑠�  = 𝑛𝑛
(𝑜𝑜∗2∗𝐸𝐸𝐸𝐸𝐸𝐸)

    Eq. 6 

where n is the number of schools counted and l is the length of the transect.  To estimate the 
number of animals, we need to multiple by the mean group size: 

  𝐷𝐷𝑎𝑎𝑛𝑛𝑎𝑎𝑎𝑎𝑎𝑎𝑜𝑜𝑠𝑠�  = 𝑛𝑛∗𝐸𝐸�(𝑠𝑠)
(𝑜𝑜∗2∗𝐸𝐸𝐸𝐸𝐸𝐸)

    Eq. 7 

where 𝐸𝐸�(𝑠𝑠) is the mean group size. 

Figures 8 and 9 illustrate histograms of perpendicular distances from the transect that indicate 
a problem in the data collection.  For example, the shape of the histogram in figure 8 could 
result from animals moving away from a ship before being detected or inadequate views of the 
transect in an aerial survey. The shape of the histogram in figure 9 could result from animals 
moving toward a ship (e.g., bow riders) before being detected, observers rounding to zero for 
animals close to the transect, or observers searching the transect more than other areas.  It is 
difficult to fit a detection function to these histograms – many shapes are possible for the 
detection function and each shape results in a different estimate of abundance.  Fixing these 
problems can be complicated.  As a starting point, it is critical to ensure that each observer 
systematically scans their entire area and that animals are detected as early as possible.   
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There are numerous methods for fitting the detection function.  For information on the next 
steps for analyzing line-transect data, please visit http://distancesampling.org/.  This website 
contains many valuable resources including free software to estimate abundance, information 
on joining a line-transect analysis list serve, a bibliography, and information on training courses 
in estimating abundance from line-transect data.  For a good introduction to line-transect 
theory, you can read Buckland, S. T., D. R. Anderson, K. P. Burnham, J. L. Laake, D. L. Borchers, 
and L. Thomas. 2001. Introduction to Distance Sampling: Estimating abundance of biological 
populations. Oxford University Press, Oxford.  These next steps are beyond the scope of our 
current workshop and this document, which focus on collecting the best possible data to 
estimate the abundance of marine mammals.  It is hoped that this introduction to line-transect 
theory has emphasized: 

• the importance of ensuring all animals on the transect are seen 
• distance to schools is accurately estimated 
• the importance of accurately estimating group size.  

 

 

Figure 8.  If schools on the transect are missed or schools move away from the survey platform before 
they are detected, many different shapes are possible for the detection function.  These different 
shapes result in different estimates of abundance.   

 

Figure 9.  If the number of schools detected drops quickly after some initial distance close to the 
transect, the shape of the detection function could range from exponential to having a shoulder at these 
close distances.  These different shapes result in different estimates of abundance.   

http://distancesampling.org/
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IX. MARINE MAMMAL DATA COLLECTION PROCEDURES NOAA FISHERIES’ SOUTHWEST 
FISHERIES SCIENCE CENTER (J. Redfern) 

This summary of data collection procedures on cetacean and ecosystem assessment surveys 
conducted by the Marine Mammal and Turtle Division at NOAA Fisheries’ Southwest Fisheries 
Science Center is primarily taken from the following references: Kinzey et al. (2000), 
Gerrodette and Forcada (2005), and Barlow et al. (2001).  Please see these references for 
additional details. 

Platforms 

Surveys are primarily conducted on vessels that range in size from 50-65m.  Observations are 
made from the flying bridge, which ranges from 10 to 15m above sea level.  Aerial surveys 
have been used to calibrate densities estimated from ship surveys in the nearshore 
environment. 

Equipment 

There are typically three pairs of pedestal-mounted, 25×150 power binoculars on the flying 
bridge: one on the port side, one on the starboard size, and one near the center.  There are 
also many pairs of 7×50 power handheld binoculars available on the flying bridge.  All 
binoculars have reticles inscribed on the eye pieces. 

Azimuth rings are mounted on the pedestals of the 25×150 power binoculars and on the flying 
bridge in front of the data recorder/observer. They have a resolution of 1˚ increments 

Data Recording 

We use a program called WinCruz to record all data.  This program is freely available.  WinCruz 
records the beginning and end of effort, the observers on effort and their positions, viewing 
conditions (Beaufort sea state, swell height, swell direction, and wind speed), navigation 
information (ship course and speed), weather (rain/fog, horizontal and vertical sun angle, wind 
direction, and visibility), and sightings (sighting number, bearing, reticle, the observer that 
made the sighting, cue, sighting method (e.g., by eye or using 25×150 power or 7×50 power 
binoculars), and course and speed of the school).  The computer running WinCruz is linked to 
the ship’s GPS to record the time and location of every entry.  WinCruz also makes an 
automatic location entry every 10 minutes to ensure that the ship’s course is adequately 
captured.  The wind, wave, and swell data are typically provided by the crew on the ship’s 
bridge.  WinCruz also has a mapping feature that displays the location of schools relative to the 
ship.   The map also displays and updates the most likely location for schools, which makes it 
helpful for relocating schools. 

Each value entered into WinCruz is tested against a range of acceptable values as a first step to 
ensuring data accuracy.  A data checking program is also run at the end of each day by the 
leader of the scientific team.  Any potential issues in the data are resolved at the end of each 
day to ensure that the observers have the best memory of the field conditions. 
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For each sighting, the data recorder begins a sighting form by recording the bearing to the 
sighting, reticle at which the sighting was made, date, time, effort status (i.e., on versus off), 
observer making the sighting, sighting number, and species identifications.  The observer that 
made the sighting completes the sighting form.  Sightings forms contain a drawing of each 
species and notes about the features that were used to identify the animals.  The form should 
contain enough information to justify the level of identification (e.g., unidentified dolphin 
versus unidentified spotted dolphin versus coastal spotted dolphin).  If a sighting could not be 
identified to species, the sighting form may contain notes about the probable identification. 

Each observer also maintains a logbook.  Group sizes are recorded in the logbook, as are any 
comments about a sighting. 

Observers and Effort 

Survey effort consists of two observers searching from the flying bridge of the ship using 
pedestal mounted 25×150 power binoculars.  A third observer serves as the data recorder and 
searches by eye or with 7×50 power handheld binoculars. During a sighting, the data 
recorder/observer may use the third pair of 25×150 power binoculars, located in the center of 
the flying bridge, to determine species identification and estimate group size.  

The ship travels at 18.52km/hour (10knots) while on effort.  Observers may direct the ship to 
deviate up to 30˚ from the transect during effort to avoid glare or rain.  The ship returns to the 
transect when conditions improve. 

Observations are made during all daylight hours.  Observers rotate through three positions: 25 
× 150 power binoculars on the port side of the flying bridge, data recorder/observer in the 
center of the flying bridge, and 25 × 150 power binoculars on the starboard side of the flying 
bridge.  Observers change positions every 40 minutes.  The scientific team on each survey 
typically has six observers, which results in each person working two to three shifts that consist 
of 2 hours on watch followed by 2 hours of rest.  One expert in marine mammal identification 
and survey protocols is always on duty.  The leader of the scientific team is responsible for 
ensuring that survey protocols are followed.  Finally, the scientific team may also have an 
independent observer.  Sightings made by this observer are not shared with the three on-
effort observers until the sighting is 90˚ abeam.  Sightings made by the independent observer 
are considered off effort; these sightings can be used to estimate the number of sightings that 
are missed by the three on-effort observers. 

While on effort, the port and starboard observers scan 180˚ forward of the ship (see figure 10).  
Each observer scans out to the horizon from 90˚ abeam on their side of the ship to 10˚ on the 
opposite side of the bow (i.e., each observer scans 100˚ in total).  This scan pattern ensures 
that the transect is searched by both observers.  Observers are instructed to scan their entire 
area systematically and not to focus on particular region.  The data recorder/observer scans 
the entire 180˚ in front of the ship.  However, they focus on the transect and the area from the 
ship out to approximately 400m (which is a blind spot for the 25×150 power binoculars).  
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Sightings 

Only on-effort (e.g., all three observers are in their designated positions and are actively 
scanning for animals) sightings are used to estimate abundance.  A sighting is entered into 
WinCruz if the school is within 0.1 reticles of the ship.  The distance to sightings at or over the 
horizon cannot be accurately estimated.  For example, the difference between 0.0 reticles and 
0.1 reticles for 25x150 power binoculars on a 10m high platform is 2 miles.  Consequently, 
distant sightings are not recorded until they come within 0.1 reticles of the ship.   

We try to detect schools as far as possible from the ship because we need to determine their 
location before they have an opportunity to react to the ship (e.g., to approach or avoid the 
ship).  The distance and bearing to the first animal seen are estimated by the observer that 
made the sighting.  For many schools, a single animal may be all that is seen for several 
minutes.  Consequently, it is not possible to accurately estimate the location of the center of a 
school. The data recorder/observer may estimate the distance and angle to a sighting by eye.  

Sightings are only entered when an observer has seen an animal.  We do not enter sighting 
cues, such as a splash or bird flock.  If an observer sees a cue, they may study the area for 1-2 
minutes, but then must return to scanning their entire area.  If an independent observer or 
other personnel see a school that has not been detected by the three on-effort observers, they 
do not tell the on-effort observers until the school is past 90˚ abeam.  Missed sightings are 
entered as off-effort sightings and are not used to estimate abundance. 

Schools are not always in a single aggregation during a sighting.  Subgroups may separate and 
merge during a single sighting.  Consequently, it can be difficult to distinguish between a single 
sighting with multiple subgroups and separate sightings.  A single sighting is considered a 
school of animals that is traveling together with only temporary separations of subgroups 
throughout the encounter.  Separate sightings are schools that will likely remain apart during 
the time needed to identify the species and estimate group size.  Our general approach is to 
start by entering separate sightings and then delete the second sighting, if the subgroups 
actually form a single sighting.  Deleting the second sighting, when subgroups form a single 
sighting, is important because it allows the observers to make a single estimate of the number 
of animals in the area, rather than trying to get separate estimates of the schools initially 
sighted.  For long diving species (such as baleen whales), it can be difficult to determine 
whether an individual was already sighted and recorded.  If there is any doubt, we assume the 
individual is part of the previous sighting and adjust the group size estimate to reflect the 
uncertainty about whether the animal was already sighted.  

When a sighted is made, the observers may stop effort and request that the ship approach the 
school (i.e., the survey is conducted in closing mode).  We approach sightings that are made 
within 3nmi perpendicular to the transect (see Table 1 for angle and reticle turning criteria for 
two vessels that have been used by the Southwest Fisheries Science Center).  Once effort has 
stopped, all observers focus on the sighting.  They may switch to using 7x50 power binoculars 
as they get closer to the school.  Variable speeds and courses can be used to approach the 
sighting.  The goal is to approach close enough to a school to identify the species and to 
accurately estimate the number of animals in the school.  The data recorder/observer typically 
communicates with the crew on the ship’s bridge to guide the ship to the animals.  New 



25 
 

sightings may be made while approaching the school.  However, they are considered off-effort 
and are not used in abundance estimations.   

 We identify species using field-observable morphological characteristics.  We try to identify 
sightings to the species level whenever possible.  Identifications are made at the level that is 
most certain, not the most specific.  Species identification is decided by consensus among the 
observers.  Sightings may contain more than one species.  In these cases, both species are 
recorded in the sighting.  Multiple species sightings are only used when there is evidence that 
more than one species is present.  We do not use multiple species sightings when observers 
only clearly see some animals in a school.  When only a portion of the animals in a school are 
seen clearly, the animals that are not seen clearly are assumed to belong to the identified 
species, unless there is evidence that another species is present. 

If a sighting occurs far from the ship and on the transect, we stay on effort as we approach the 
school.  If there is an extra person on the flying bridge, they may be assigned to track the 
school while the on-effort observers continue scanning their areas of responsibility.  If a 
second on-effort sighting is made, we approach the closest sighting. 

Once all activities associated with a sighting are complete, the ship continues on a course 
parallel to the transect, unless the ship is more than 10nmi from the transect.  If the ship is 
more than 10nmi from the transect, the ship sets a 20˚ course back to the transect.  Observers 
do not go back on effort until the ship is traveling at 10 knots and there is no possibility of 
mistaking the previous sighting for a new sighting.    

Group size 

Group size estimates are made by each observer independently (i.e., observers do not discuss 
or share their estimates).  Estimates are entered in a computer at night by the leader of the 
scientific team, not an observer.  Each observer makes three group size estimates for each 
sighting: best, high, and low.  The high and low estimates define the range in which the 
observer is confident that the true group size occurs.  The range will be wide for sightings in 
which the estimate is uncertain (schools seen at a distance or larger schools) and smaller when 
the estimate is more certain (schools that were approached closely and smaller schools).  In 
rare cases, it may only be possible for an observer to provide a low estimate.  For sightings 
with multiple species, we estimate the number of all animals present.  We also estimate the 
percentage of each species in the school.  This approach ensures that observers only have to 
make a single count of all animals in the area.   

The method used to estimate group size varies by observer.  They may directly count animals 
in small schools.  They may also estimate the number of groups within a school that contain a 
specified number of individuals (e.g., counting groups of 10 individuals).  Group size estimates 
for many observers that work on surveys conducted by the Southwest Fisheries Science Center 
have been calibrated against counts made from aerial photographs of dolphin schools.  
Estimates from new observers that have not been directly calibrated are indirectly calibrated 
using estimates from calibrated observers. 
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Group size estimation is one of the most challenging and important aspects of line-transect 
surveys.  There are some particularly challenging situations.  For example, we have found that 
it is particularly difficult to estimate group size for sperm whales because these animals can 
dive for 40-50 minutes and can occur in non-synchronously diving groups.  To address these 
issues, we have found it necessary to make counts of sperm whale groups for 90 minutes. 
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McArthur II Turning Criteria 

Table 2.  Sightings that occur within 3nmi perpendicular to the transect are approached on 
cetacean and ecosystem assessment surveys conducted by the Southwest Fisheries Science 
Center.  This turning criterion has been converted to angles and reticles for two vessels that 
have been used on these surveys. 

  Height of viewing platform 
above sea surface (meters) 

If the bearing from the transect 
is less than or equal to this 
angle (positive to right of 
transect negative to left): 

Then the sighting is 
within 3 nm of the 
transect if the reticle 
value, is greater than or 
equal to: 

Vessel = McArthur II 
15.2 34 0.1 
15.2 40 0.2 
15.2 46 0.3 
15.2 52 0.4 
15.2 59 0.5 
15.2 66 0.6 
15.2 78 0.7 
15.2 90 0.8 

Vessel = David Star Jordan 
10.5 34 0.1 
10.5 54 0.2 
10.5 65 0.3 
10.5 90 0.4 
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Figure 10. On-effort observers rotate through three positions: 25 × 150 power (big-eye) binoculars on 
the port (left) side of the flying bridge, data recorder/observer in the center of the flying bridge, and 25 
× 150 power binoculars on the starboard (right) side of the flying bridge.  While on effort, the port and 
starboard observers scan 180˚ forward of the ship.  Each observer scans out to the horizon from 90˚ 
abeam on their side of the ship to 10˚ on the opposite side of the bow (i.e., each observer scans 100˚ in 
total). This figure is taken from Kinzey et al. (2000). 

 

X. FIELD TRAINING (J.C. Salinas and J. Redfern) 

The second day of the workshop included five hours of field training on board a yacht (Figure 
12). On the yacht, participants had the opportunity to apply data collection protocols and use 
new equipment.  Data collection protocols were applied using two groups of three people – 
one group of three surveyed from the starboard side of the yacht, while the other surveyed 
from the port side.  While this observation configuration would not be used on actual surveys, 
it was used during training to ensure that all participants had an opportunity to practice the 
data collection protocols.  Each team worked for one hour and rotated through the three 
observing positions (right side, data recorder, and left side) every 20 minutes. All participants 
had the opportunity to fill out sightings and effort logs and estimate group sizes, distance to 
sightings, and angle to sightings. Each participant was provided with a group size log so that 
they could independently estimate group size.  Numerous humpback whale sightings were 
made during the training.  The yacht approached some of the sightings to simulate conducting 
a survey in closing mode.     
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Figure 11. Participants during the field training aboard a yacht off Salinas, Ecuador. 

XI. AGREEMENT ON BEST MARINE MAMMAL DATA COLLECTION PROCEDURES 

Participants agreed on the following as the best procedures to collect data on future marine 
mammal surveys in the Southeast Pacific:   

Equipment 

• For pelagic surveys, it is best to use binoculars with the highest power available that is 
suitable for your platform and survey question.  Binoculars should have a reticle scale. 

• Distances should be estimated using the binocular reticle scale. 
• Angles should be measured using a compass mounted on binocular pedestals or the 

compass in the binoculars.  As a second option an angle board should be used. 
• Sun angle should be recorded using a consistent system.  We will use the SWFSC board 

and protocols developed within individual countries.  In the future, these 
measurement systems can be compared to understand the best practices. 

• It is critical to have access to a good GPS to record the transect.  The GPS needs to be 
easily accessible so that that latitude and longitude of each event (e.g., sighting or 
weather update) can be recorded. 

 
Data Recording 

• As far as possible, data should be recorded on a computer using a program that 
provides data entry checks (e.g., WinCruz).  If a computer cannot be used, data should 
be recorded on paper logs.  The most important component is to ensure everyone is 
recording the same fields. 

• The suite of data used during training should be recorded.  If using the actual logs 
created for the training, the following statements apply:  

o Use of the independent observer column is optional. 
o When transferring data to a computer, the date should be added to each 

record. 
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o If a survey alternates between passing and closing mode in a single day, the 
change must be clearly indicated (e.g., start a new log sheet). 

• When using the SWFSC sighting form, it is critical to ensure that all information on the 
front side of the form is completely filled out.  Information on the back side of the 
form was developed to answer specific questions about marine mammals that are 
captured and released in purse-seine fisheries.  Consequently, filling out the back side 
of the form is optional. 

• Sighting conditions (weather and sea state) should be updated at the start of each new 
rotation or when conditions change. 

o If observer’s are on watch for longer periods of time (e.g., one or more hours), 
it would be helpful to set an alarm to remind you to check and update the 
weather conditions. 

 
Observers and Effort 

• At least four observers should be used on each survey. 
o It is best to collect line-transect data with a team of four or more observers.  

With four or more observers, the on-effort team can consist of an observer 
searching with binoculars on the port side of a vessel, an observer searching 
with binoculars on the starboard side of the vessel, and a data recorder that 
searches by eye and with binoculars.  Having three observers ensures that the 
transect line is well surveyed and that there is a dedicated data recorder.  The 
data recorder position provides observers with a break from the binoculars in 
the middle of each shift.  Having more than three observers is optimal because 
it allows rest for each observer throughout the day. 

• If only three observers can be used, we recommend that all three observers are on 
watch at one time to ensure that all three positions are filled and that the transect is 
well surveyed.  Observers will take rests breaks as needed.  Observers will rotate 
through the positions on a regular basis.  On oceanographic surveys, you can use the 
station time as rest.  How long observers are on watch needs to be determined on 
each survey. 

• With two observers, it is possible to collect line-transect data.   
o When there is a sighting, both observers should go off effort.  The person that 

did not make the sighting should serve as the data recorder. 
• With a single observer, you can collect strip transect data.  If you sample a broad range 

of habitats, you can model probability of occurrence. 
• It is critical to ensure that effort is well defined and that it does not vary.  In particular, 

effort can only occur when the dedicated observers are actively scanning their areas of 
responsibility. 

o It is important to have everyone that is not on effort follow strict independent 
observer protocols.  In particular, they should not announce a sighting until it 
is past the beam.  These sightings are off-effort sightings. 

• It is necessary to set the survey speed based on the vessel being used.  It is best to try 
to maintain a consistent speed when on effort. 

 
Sightings 

• It is critical to differentiate between on and off effort sightings. 
• The radial distance and angle to each sighting must be estimated immediately and as 

accurately as possible (see the equipment section for how to get these 
measurements). 
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• The distance to the first animal seen should be recorded. 
• A sighting is not entered until an animal is seen 

o Cues are not recorded until there is confirmation of an animal 
• There should be criteria for the distance at which sightings are recorded, when to 

approach a sighting in closing mode, and how far the ship can deviate from the 
transect in closing mode.  The exact criteria should be defined for each specific survey. 

o The SWFSC uses a protocol of not recording sightings until they are within 0.1 
reticles.  This criterion is used because it is difficult to estimate distances 
beyond 0.1 reticles.  The platforms used by SWFCS are high; consequently the 
distance at 0.1 is large enough that it is unlikely that animals will react to the 
ship. 

o To use a similar criterion on other surveys, you must consider the distance at 
which an animal may react to the vessel.   

o If the platform is low (distance to the horizon is short), you may not use a 
distance criterion. 

• It is critical to determine the amount of time that can be spent off effort in closing 
mode.  There can be a lot of priorities to balance (e.g., biopsy and photo id) with the 
line transect objectives.  It is important to think about this issue in advance and have 
protocols developed for specific surveys. 

o In particular, you need to know how much time you have to conduct the 
survey and, concomitantly, how much transect you must cover each day. 

 
Group size 

• The first priority for every sighting is to get a good group size estimate.  Confidence in 
the best, high, and low estimates must be obtained before switching to other priorities 
(e.g., taking photographs). 

• Group size estimates should be made independently by each observer. 
o Need to ensure that training is provided about group size estimation for new 

observers. 
o When possible, look for opportunities to calibrate group sizes. 

• Each observer should give their best, high, and low group size estimates. 
o In rare cases, an observer may give only a low estimate.  However, the 

majority of the time, all three estimates should be given. 
• For schools with multiple species, all individuals should be included in the group size 

estimate and the percentage of each species should be estimated. 
 
Passing Mode Protocols 

The optimal number of observers is the same in passing and closing mode.  In passing mode, 
we recommend that observers go off effort when they have a sighting.  The team can work 
together to identify the species.  Each observer can then independently estimate group size. 

Future topics 

• What types of questions can be answered using different platforms? 
o Example: Data collected on whale watching vessels can be used in the 

following ways: 
 Photographs can be taken and used in mark-recapture analyses.  

These analyses can be used to track animal movements and estimate 
abundance, survival rates, residence patterns, etc. 
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 Sightings and effort data can be used to understand species 
distributions, if a broad range of habitats are sampled. 

• How can the highest quality data be collected on each type of platform? 
• Survey design 
• Data analysis 
• Databases 

 
XII. EXAMPLES OF DATA ANALYSES IN THE REGION. INFORMATION SYSTEM ON 
BIODIVERSITY AND MARINE PROTECTED AREAS SIBIMAP (F Félix) 

This on-line tool was developed to facilitate the exchange of information about topics related 
to conservation of marine biodiversity among the scientific community, decision makers, and 
other local stakeholders.  It was also developed to help implement regional programs, such as 
investigations into the biodiversity of marine mammals, sea turtles, and sharks. Currently 
SIBIMAP includes more than 16,000 georeferenced records of 34 cetacean species from 13 
countries in the Eastern Pacific, 555 bibliographic references, and 118 digitalized documents.  
This tool can be accessed at http://www.sibimap.net.  

SIBIMAP is now complemented by another on-line atlas which contains information on coastal 
indicators such as population dynamics, extension of key coastal ecosystems, marine and 
coastal protected areas, areas assigned for aquaculture facilities, artisanal fishing effort, 
among others, as well as biophysical information. This atlas can be used to investigate multiple 
topics simultaneously. Users can create and print their own maps; they can also download 
metadata and data.   This tool can be accessed at  http://atlasspincam.net. 

XIII. RECOMMENDATIONS 

The following recommendations were made by participants to promote collecting 
standardized data that can be used to estimate  marine mammal abundance:    

• Government agencies, academic institutions, and NGOs should be encouraged to 
develop a long-term plan for how they are going to collect marine mammal abundance 
data utilizing the protocols developed during this workshop.  The plan needs to include 
observer training.  

o Cost-effective workshops could be developed by taking advantage of national 
or international conferences or other local venues.  These training courses 
need to be led by individual(s) that have expertise in line-transect theory, line-
transect survey methodology, and marine mammal identification. Participants 
should include trained fisheries observers, advanced students, and trained 
personnel from governmental agencies, academic institutions, and NGOs. 

o Workshops should focus on an overview of distance sampling techniques, line-
transect survey design and analysis techniques, detailed survey and observer 
protocols, and at-sea marine mammal species identification. 

o Ideally, the workshop should be announced broadly and participants should 
declare their commitment to participating in future surveys.  

o This training could result in the establishment of a certification for marine 
mammal observers that is consistent with country-specific or national 
registries 
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• Observers collecting data that will be used to estimate marine mammal abundance 
should use the procedures developed at this workshop 
 

• CPPS should request that the national institutions responsible for organizing the ERFEN 
cruises in the Southeast Pacific countries allocate four slots for marine mammal 
observers. 

 
• It is important to have observers on the surveys that have extensive line-transect 

experience and know how to identify marine mammals, so that they can transfer this 
knowledge to new observers. 

 
• Each country in the region should use available observation platforms, such as 

oceanographic and seismic prospection ships, to collect data that can be used to 
estimate marine mammal abundance. 
 

• Because the ERFEN cruises in the region are conducted simultaneously, we 
recommend: 

o CPPS create and maintain a forum of experts from every country to ensure the 
standardization of protocols and to facilitate communication and coordination. 

o At the end of each cruise, the experiences of the observers should be recorded 
to help improve data collection protocols. 

o After each cruise, preliminary data analyses must be conducted and used to 
propose recommendations to improve data collection protocols. 

 
• It is helpful to use knowledge of species habitats and distributions to understand what 

species may be seen during a survey and to interpret survey results. 
o The ENREN surveys provide a unique opportunity to integrate multiple data 

sets (marine mammal, oceanographic, and acoustic backscatter data). 
 

• Strengthen SIBIMAP by adding information about marine mammals and sea turtles.  
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APPENDIX 1. LIST OF PARTICIPANTS 

TRAINING WORKSHOP TO DEVELOP BEST PRACTICES FOR COLLECTING DATA TO ESTIMATE 
MARINE MAMMAL ABUNDANCE ON THE PACIFIC COAST OF SOUTH AMERICA  

 
Salinas, Ecuador 18 – 20 de August 2015 

 
CHILE 
 
Name: Robert Mauricio Bello Santibañez 
Institution Instituto de Fomento Pesquero 
Position Observador a bordo 
Country, City Chile, Talcahuano 
Address Pasaje 16 # 5818 Valle San Eugenio 
Phone +56- 979896163 
E-mail Robert.bello@ifop.cl 
 robebelus@gmail.com  
 
Name: Rodrigo Hucke Gaete 
Institution Universidad Austral de Chile 
Position Docente 
Country, City Chile, Valdivia 
Address Campus isla Teja 
Phone 56632293061 
E-mail rhucke@uach.cl  
 
Name: Luis Francisco Bedriñana-Romano 
Institution Universidad Austral de Chile 
Position Estudiante de doctorado 
Country, City Chile, Valdivia 
Address Los Laureles 2-48, Campus Isla Teja 
Phone 56-2-981348964 
E-mail luis.bedrinana.romano@gmail.com  
 orcahuel@gmail.com  
 
COLOMBIA 
 
Name: Manuel Adrian Garrido Linares 
Institution INVEMAR 
Position Investigador científico 
Country, City Colombia, Santa Marta 
Address Calle 25 N. 2 - 55, Playa Salguero. 
Phone 320-5098810 
E-mail manuel.garrido@invemar.org.co  
 m.garridolinares@gmail.com  
 
Name: Fernando Trujillo Gonzalez 
Institution Fundación Omacha 
Position Director Científico 
Country, City Colombia, Bogotá 
Address Calle 84-21-64 
Phone 57 3112192657 

mailto:Robert.bello@ifop.cl
mailto:robebelus@gmail.com
mailto:rhucke@uach.cl
mailto:luis.bedrinana.romano@gmail.com
mailto:orcahuel@gmail.com
mailto:manuel.garrido@invemar.org.co
mailto:m.garridolinares@gmail.com
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E-mail info@omacha.org  
 fernando@omacha.org  
Name: Carolina Becerra 
Institution Fundación Omacha 
Position Investigadora 
Country, City Colombia, Bogotá 
Address Calle 84-21-64 
Phone 57 3142090328 
E-mail carolina@omacha.org  
 carolinabecerra.s@gmail.com  
 
Name: Jaime Bolaños Jimenez 
Institution Instituto de Ciencias Marina y Pesquería-ICIMAP, Universidad Veracruzana 

de México, Fundación Omacha 
Position Estudiante Maestria U. Veracruzana 
Country, City Colombia,  
Address  
Phone +58 426 9323084 
E-mail megapterax@yahoo.com  
  
 
ECUADOR 
 
Name: Gustavo Iturralde Muñoz 
Institution Ministerio del Ambiente 
Position Especialista en Normativas y Proyectos 
Country, City Ecuador, Guayaquil 
Address Gobierno Zonal de Guayaquil, Av. Fco. de Orellana y Justino Cornejo. Piso 8 
Phone 0992296971 
E-mail gustavo.iturralde@ambiente.gob.ec  
 gustavo.yturralde@gmail.com  

 
Name: Paola Cristina Castro Ayala 
Institution Pacific Whale Fundation 
Position Directora Investigación 
Country, City Ecuador, Puerto Lopez 
Address Malecón Julio Izurieta y Abdon Calderon 
Phone + 593 52300312 
E-mail cristinacastro@pacificwhale.org 
 palosanto22@gmail.com 
 
Name: Pablo Martin Narváez Caicedo 
Institution Universidad San Francisco de Quito 
Position Estudiante  

Name: Benedictus Haase Lafebre 
Institution Museo de Ballenas 
Position Director 
Country, City Ecuador, Salinas 
Address AVDA GRAL ENRIQUEZ GALLO 11-09 ENTRE CALLES 47 Y 50 
Phone 593 4 277 83 29 
E-mail bhaase2012@gmail.com  

mailto:info@omacha.org
mailto:fernando@omacha.org
mailto:carolina@omacha.org
mailto:carolinabecerra.s@gmail.com
mailto:megapterax@yahoo.com
mailto:gustavo.iturralde@ambiente.gob.ec
mailto:gustavo.yturralde@gmail.com
mailto:cristinacastro@pacificwhale.org
mailto:palosanto22@gmail.com
mailto:bhaase2012@gmail.com
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Country, City Ecuador, Quito 
Address Pablo Arenas Lavayen y Manuela Sanchez S5-91 
Phone 593 984250296 
E-mail Pablo.narvaez@estud.usfq.edu.ec 
 Martin.narvaez4@gmail.com  
 
 
Name: Digna Paulina Lopez Borbor 
Institution UPSE 
Position Estudiante 
Country, City Ecuador, Salinas 
Address Sector Carbo Viteri 
Phone 0983324201 
E-mail paulobo1992@gmail.com  
  
Name: Judith Denkinger 
Institution Universidad San Francisco de Quito 
Position Docente 
Country, City Ecuador, Quito 
Address Diego de Robles S/N, Cumbayá 
Phone +593 2 2971700 
E-mail jdenkinger@usfq.edu.ec  
  
 
Name: Maria Belen Yaselga Rodríguez 
Institution UPSE 
Position Estudiante 
Country, City Ecuador, Salinas 
Address Av. Puerto Lucia y calle (va 
Phone +593 997768915 
E-mail mbbyaselga@gmail.com  
  
 
Name: Diana María Cárdenas Costa 
Institution Pacific Whale Fundation  
Position Coordinadora de Investigación 
Country, City Ecuador, Guayaquil 
Address Urbanización Santa Cecilia 
Phone 0995060683 
E-mail dcardena@espol.edu.ec  
 dianakrdnas@hotmail.com  
 
Name: Felipe Vallejo 
Institution Equilibrio Azul 
Position Director 
Country, City Ecuador, Quito 
Address Amazonas 29-15 
Phone 0999725631 
E-mail felipe@equilibrioazul.org  
  
 
Name: Cristina Miranda 

mailto:Pablo.narvaez@estud.usfq.edu.ec
mailto:Martin.narvaez4@gmail.com
mailto:paulobo1992@gmail.com
mailto:jdenkinger@usfq.edu.ec
mailto:mbbyaselga@gmail.com
mailto:dcardena@espol.edu.ec
mailto:dianakrdnas@hotmail.com
mailto:felipe@equilibrioazul.org
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Institution Equilibrio Azul 
Position Coordinadora Científica 
Country, City Ecuador, Quito 
Address Amazonas 29-15 
Phone 0999239009 
E-mail voluntarios@equilibrioazul.org   
  
 
Name: Beatriz Ladines Villamar 
Institution Dirección Provincial de Ambiente 
Position Administradora Reserva Fauna Marina Costera 
Country, City Ecuador, La Libertad 
Address Avenida 7 entre calle 13 y 14 
Phone 0995108704 
E-mail beatriz.ladines@ambiente.gob.ec  
 beala3@hotmail.com  
 
Name: Mary Cruz Prieto Veloz 
Institution Universidad de Guayaquil 
Position Estudiante 
Country, City Ecuador, Guayaquil 
Address Av. Juan Tanca Marengo 
Phone +593 993 406102 
E-mail Mary_prieto90@hotmail.com 
  
 
Name: Miguel Angel Medina Romero 
Institution Universidad de Guayaquil 
Position Estudiante 
Country, City Ecuador, Guayaquil 
Address Av. Juan Tanca Marengo 
Phone +593 986 860931 
E-mail Nerifolia82@hotmail.com  
  
 
PERÚ 
 
Name: Jeffrey Charles Mangel 
Institution Pro-Delphinus 
Position Director Científico 
Country, City Perú, Lima 
Address Jose Galvez 1136, Miraflores, Lima 18, Peru 
Phone +51 1-241-3081 
E-mail jeffrey_mangel@yahoo.com  
 
Name: Sofia Belen Rivadeneyra Villafuerte 
Institution Instituto del Mar del Perú 
Position Investigador 
Country, City Perú, Lima 
Address Esquina General Valle Gamarra, s/n Chucuito, Callao 
Phone +51 1-6250802 
E-mail srivadeneyra@imarpe.gob.pe , sbrivadeneyra@gmail.com   

mailto:voluntarios@equilibrioazul.org
mailto:beatriz.ladines@ambiente.gob.ec
mailto:beala3@hotmail.com
mailto:Mary_prieto90@hotmail.com
mailto:Nerifolia82@hotmail.com
mailto:jeffrey_mangel@yahoo.com
mailto:jeffrey_mangel@yahoo.com
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Name: Miguel Angel LLapapasca Lloclla 
Institution Universidad de Antofagasta 
Position Estudiante del Programa de Maestria en Ecología de Sistemas Acuáticos 
Country, City Perú, Lima 
Address Universidad de Antofagasta 
Phone +511 997626468 
E-mail Slash4686@hotmail.com  
 
 
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
 
Name: Nina Young 
Institution National Oceanic and Atmospheric Administration 

National Marine Fisheries Service 
Position International Affairs 
Country, City United States, Silver Springs 
Address 1315 East-West Highway 
Phone 3014278383 
E-mail Nina.Young@noaa.gov  
 orcasconsulting@msn.com  
 
Name: Jessica Redfern 
Institution National Oceanic and Atmospheric Administration 

National Marine Fisheries Service 
Position Leader, Marine Mammal Spatial Habitat and Risk Program 
Country, City United States, San Diego 
Address  
Phone +858 546-7117 
E-mail Jessica.redfern@noaa.gov 
  
 
Name: Juan Carlos Salinas Vargas 
Institution SWFSC 
Position Ponente 
Country, City Mexico, Distrito Federal 
Address Carr. Fed. a Cuernavaca 5407 
Phone (52) 5529760730 
E-mail cetologojc@yahoo.com.mx  
  
 
PERMANET COMMISSION FOR THE SOUTH PACIFIC – CPPS 
 
Name: Julián Augusto Reyna Moreno 
Institution Comisión Permanente del Pacífico Sur – CPPS 
Position Secretario General 
Country, City Ecuador, Guayaquil 
Address Av. Carlos Julio Arosemena, Edificio Classic piso 2 
Phone + 593 4 2221201 
E-mail jreyna@cpps-int.org  
 
Name: Fernando Felix Grijalva 

mailto:Slash4686@hotmail.com
mailto:Nina.Young@noaa.gov
mailto:orcasconsulting@msn.com
mailto:Jessica.redfern@noaa.gov
mailto:cetologojc@yahoo.com.mx
mailto:jreyna@cpps-int.org
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Institution Comisión Permanente del Pacífico Sur – CPPS 
Position Coordinador Regional del Plan de Acción del Pacífico Sudeste 
Country, City Ecuador, Guayaquil 
Address Av. Carlos Julio Arosemena, Edificio Classic piso 2 
Phone + 593 4 2221201 
E-mail ffelix@cpps-int.org  
  
 
Name: Monica Machuca 
Institution Comisión Permanente del Pacífico Sur – CPPS 
Position Asistente del Plan de Acción del Pacífico Sudeste 
Country, City Ecuador, Guayaquil 
Address Av. Carlos Julio Arosemena, Edificio Classic piso 2 
Phone + 593 4 2221201 
E-mail mmachuca@cpps-int.org  
 
Name: Verónica Avila 
Institution Comisión Permanente del Pacífico Sur – CPPS 
Position Secretaria del Plan de Acción del Pacífico Sudeste 
Country, City Ecuador, Guayaquil 
Address Av. Carlos Julio Arosemena, Edificio Classic piso 2 
Phone + 593 4 2221201 
E-mail vavila@cpps-int.org  
 
Name: Julio Mera 
Institution Comisión Permanente del Pacífico Sur – CPPS 
Position Seguridad CPPS 
Country, City Ecuador, Guayaquil 
Address Av. Carlos Julio Arosemena, Edificio Classic piso 2 
Phone + 593 4 2221201 
E-mail jmera@cpps-int.org  
 
  

mailto:ffelix@cpps-int.org
mailto:mmachuca@cpps-int.org
mailto:vavila@cpps-int.org
mailto:jmera@cpps-int.org
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APPENDIX 2. AGENDA 

TRAINING WORKSHOP TO DEVELOP BEST PRACTICES FOR COLLECTING DATA TO ESTIMATE 
MARINE MAMMAL ABUNDANCE ON THE PACIFIC COAST OF SOUTH AMERICA 

 
Salinas, Ecuador, 18-20 August 2015 

 
 

Tuesday 20 August 2015  Lecturer 

0830-0900 Participants registration  

0900-0915 I. Welcome and introductions J. Redfern/J. Reyna 

0915-0930 II. CPPS overview and workshop objectives F Félix 

0930-0950 III. The Marine Mammal Protection Act bycatch provisions as they 
apply to nations that export fish products to the United States.   

N. Young 

0950-1100 IV. National presentations on data collection and practices 
1. Chile 
2. Colombia 
3. Ecuador  

 
R. Hucke-Gaete  
F. Trujillo 
J. Denkinger 

1100-1120 Break  

1120-1140 National presentations on data collection and practices (cont.) 
4. Peru 

 
 
S. Rivadenerira 

1140-1220 V. Line transect theory  J. Redfern 

1220-1300 VI. Data collection: 
• Wincruz 
• Factors that affect visibility (glare, Beaufort) 
• Group size estimation 

J. Redfern/J.C. Salinas 

1300-1430 Lunch  

1430-1700 Data collection (cont.) 
• Develop plans for the field time on day two: 

o Equipment 
o Data form 
o Protocols (number of observers, rotation, 

independent observers) 

J. Redfern/J.C. Salinas 

1700 End first day  

Wednesday 19 August 2015  

0830-1500 Transfer to ship. 
Spend 5-6 hours on the water 
Lunch on board 

 
Participants 

Thursday 20 August 2015 
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0900-1030 VII. Discuss results of field training Participants 

1030-1100 Break  

1100-1300 VIII. Agree on best data collection practices Participants 
1300-1400 LUNCH  
1400-1500 IX. Wincruz training 

   
Juan Carlos Salinas 

1500- 1530 X. Equipment session Juan Carlos Salinas 
1530-1630 XI. Examples of data analyses in the region J. Redfern/ F. Félix 
1630-1700 XII. Finalize report of best practices and commitments for 

collecting and data sharing 
Participants 

1700 Closure  Participants 
 
 

 

 

 

 

 




