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Acronyms & Abbreviations

ACRONYMS AND ABBREVIATIONS

The following list shows the meaning of acronyms and abbreviations used in this report:

~ approximately

EA Environmental Assessment

BBL Bird Banding Laboratory

CNOPB Canada-Newfoundland Offshore Petroleum Board
CNSOPB Canada-Nova Scotia Offshore Petroleum Board

COSEWIC Committee on the Status of Endangered Wildlife in Canada

CWS Canadian Wildlife Service

DAL Dalhousie University

DFO Department of Fisheries and Oceans

ESAS European Seabirds at Sea

FPSO Floating-Production-Storage-Offloading

GBS Gravity-based Structure

GIS Geographic Information System

GPS Global Positioning System

h hour

JNCC Joint Nature Conservation Committee

m meter (1 m = 1.09 yards or 3.28 feet)

min minute(s)

km kilometer (1 km = 3281 ft, 0.62 st.mi., or 0.54 n.mi.)
kt knots

MM marine mammals

MMO Marine Mammal Observer

MUN Memorial University of Newfoundland and Labrador
NIOZ Royal Netherlands Institute for Sea Research

NMFS National Marine Fisheries Service, U.S. Dept of Commerce
n.mi. nautical mile (1 n.mi. = 1.15 statute miles or 1.853 km)
NVD Night Vision Device

OGOP Oil and Gas Observer Program

PAL Provincial Airlines Limited

PIROP Programme Intégré de Recherches sur les Oiseaux Pélagiques
POO Platform of Opportunity

S second

VEC Valued Ecosystem Component

Vi



Summary
SUMMARY

The objective of this study was to develop standardized and scientifically-acceptable seabird and
marine mammal observation protocols for use in fixed-installation and vessel-based surveys in offshore
areas of eastern Canada. Protocols were developed based on consultations with individuals from
academic, industry, and government parties; a review of the literature on survey techniques; and the
experience of LGL Limited (authors’ affiliation) in conducting seabird and marine mammal surveys.

For marine mammals, survey protocols were developed for incidental sightings, periodic watches,
and monitoring watches. Protocols for incidental sightings are intended for individuals who happen to
sight a marine mammal during the course of their regular marine duties, i.e., not during dedicated marine
mammal watches. Periodic watches were designed to allow collection of marine mammal data, including
survey effort, by trained observers. Monitoring watches were designed to document seismic (or other
industrial) activity, marine mammal observations, survey effort, environmental conditions, and the
implementation of mitigation measures.

For seabirds, survey protocols from moving vessels were based on the widely used “Tasker
Method” which involves counting all birds on the water and using “snapshot” counts (at fixed intervals)
of birds in flight over a 10-min period in a 300 m strip. Given the high level of skill required to properly
conduct this type of survey, it is recommended that most observers use a “Partial Tasker Method” which
eliminates the snapshot component of the count. A similar approach is recommended for seabird surveys
from fixed-installations. For both moving vessels and fixed installations, it is recommended that a
minimum of three 20-min seabird counts (i.e., two consecutive 10-min counts) per day should be
conducted.

SOMMAIRE

L'objectif de cette étude était d'élaborer des protocoles d'observation normalisés, et acceptables
scientifiguement, pour les oiseaux marins et les mammiféres marins qui seront utilisés lors d'inventaires a
partir d'installations fixes et de navires dans des zones en mer de I'est du Canada. Les protocoles ont été
élaborés a partir de consultations auprées d'individus provenant de parties académiques, industrielles et
gouvernementales; d'un examen de la littérature liée aux techniques d'inventaire; et de l'expérience de
LGL Limited (affiliation des auteurs) pour ses inventaires d'oiseaux marins et de mammiferes marins.

Pour les mammiféres marins, des protocoles d'inventaire ont été élaborés pour les observations
occasionnelles, les observations périodiques et les observations de surveillance. Les protocoles pour les
observations occasionnelles visent les individus qui observent un mammifére marin au cours d'activités
ordinaires en mer, c.-a-d. des observations qui ne se produisent pas au cours de périodes réservées a
I'observation des mammiferes marins. Les observations périodiques ont été congues pour permettre de
recueillir des données sur les mammiféres marins, y compris les efforts d'inventaire par des observateurs
qualifiés. Les observations de surveillance ont été congues pour documenter les activités sismiques (ou
autres activités industrielles), les observations de mammiferes marins, les efforts d'inventaire, les
conditions environnementales et la mise en ceuvre de mesures d'atténuation.

Pour les oiseaux marins, les protocoles d'inventaire a partir de navires en déplacement ont été
fondés sur la « méthode de Tasker » trés utilisée qui consiste a compter tous les oiseaux sur l'eau, et de
compter les oiseaux en vol a l'aide « d'instantanés » (a intervalles réguliers) au cours d'une période de 10
minutes sur une bande de 300 m. Etant donné la haute compétence requise pour bien entreprendre ce type
d'inventaire, il est recommandé que la majorité des observateurs utilisent la « méthode partielle de
Tasker » laquelle élimine le comptage d'instantanés. Une approche semblable est recommandée pour
I'inventaire d'oiseaux marins a partir d'installations fixes. Pour les navires en déplacement et les
installations fixes, il est recommandé d'effectuer un minimum de trois comptages de 20 minutes (c.-a-d.
deux comptages consécutifs de 10 minutes) par jour.

vii
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1. INTRODUCTION

In recent years, there has been substantial increase in oil and gas developments in offshore Atlantic
Canadian waters. These developments have led to increased concern about potential impacts on the
environment. Two groups of fauna that have been consistently classified as Valued Ecosystem
Components (VECs) in environmental assessments (EAs) for offshore areas are seabirds and marine
mammals (MMs). These groups also receive considerable public attention and a number of species are
considered at risk by the Committee on the Status of Endangered Wildlife in Canada (COSEWIC 2003).

Information on the spatial and temporal distribution of seabirds and marine mammals in most
offshore areas of eastern Canada is limited and in most cases quite dated. Perhaps one of the main
reasons few data exist, especially for pre-industry years, is because of the expensive nature of acquiring
data in remote offshore locations. The presence of ships and platforms servicing the offshore oil and gas
industry in Atlantic Canada create some environmental risk but also provide an opportunity to conduct
surveys of seabirds and MMs in areas that would otherwise receive little attention. Indeed, seabird and
MM data are currently being collected, and have been for several years from offshore oil and gas vessels.
However, various groups (academic, government, and industry) collecting seabird and MM data use
differing techniques and protocols that are not fully documented. This lack of a standardized approach
inhibits the pooling of data and therefore limits the potential to address data gaps on seabird and MM
distribution and abundance in Atlantic Canada. In response, the Environmental Studies Research Funds
has funded this study to develop standardized and scientifically-acceptable seabird and MM observation
protocols for use in fixed-installation and vessel-based surveys in offshore areas of eastern Canada. A
region-wide standardized data collection protocol will facilitate the collection of data that can be used to
address data gaps. An understanding of the natural patterns of abundance and distribution of marine fauna
is needed as a basis for studying the potential effects of industry on these fauna.

Approach

Three primary “tools” were used to develop the standardized data collection protocols included in
this report. The most important tool was the consultations undertaken with various individuals who are
actively collecting seabird and MM data. Another tool was a review of the literature on survey
techniques. Finally, we have drawn from our experience as an environmental consulting firm that has
been conducting seabird and MM surveys for over 30 years.

Consultations

Numerous individuals from industry, academic and government parties were consulted to
determine the seabird and MM monitoring protocols currently in use in Atlantic Canada and elsewhere in
the world. We also investigated the level of training that observers had received. Hopefully, the
consultations will also assist in avoiding previous shortcomings and mistakes in data collection and that
the best possible and most suitable survey procedures are available to be implemented.

A list of individuals consulted and their affiliation is provided in Appendix A. When possible we
also collected sample data sheets, coding instructions, and material used to train seabird and marine
mammal observers (MMOs). Individuals were asked questions about Survey Protocols, Observer
Training, and Data Entry.

ESRF Monitoring Protocols March 2004
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Literature Review

A review of available literature on seabird and MM survey techniques for ships and fixed-
installations was conducted. A key source of information for birds was the report by Montevecchi et al.
(1999). For MMs, the most relevant information on survey techniques was revealed through
consultations.

Report Organization

The primary purpose of this report is to provide recommended seabird and MM observation
protocols for Atlantic Canada. This report includes five main chapters:

1. background and introduction (this chapter);

2. description of MM survey techniques presently used and recommendations for observation
protocols for Atlantic Canada;

3. description of seabird survey techniques presently used and recommendations for observation
protocols for Atlantic Canada;

4. discussion of the feasibility of an automatic data entry program, description of a suggested data
management system; and

5. suggested data analysis approach for seabird and MM data.
Acknowledgements and Literature Cited sections follow these chapters.

In addition, there are four Appendices: (A) a list of consulted individuals; (B) a MM data collection
handbook; (C) a seabird data collection handbook; and (D) a summary of sea state scales.

2. MARINE MAMMALS

Review of Current Survey Protocols and Consultation Results

Eight primary MM survey techniques were reviewed. These included techniques used by the Joint
Nature Conservation Committee (JNCC), Oil and Gas Observer Program (OGOP), Department of
Fisheries and Oceans (DFO), Memorial University of Newfoundland (MUN), Dalhousie University
(DAL), Provincial Airlines Limited (PAL), Sea Watch Foundation, the National Marine Mammal
Laboratory’s Platform of Opportunity (POO) program, and LGL’s seismic monitoring program. Review
focused on three main aspects, (1) the types of data collected, (2) coding techniques, and (3) observer
training. Most of the survey techniques that were reviewed apply to observations acquired from moving
ships for the purposes of obtaining data on the occurrence and distribution of MMs. Some techniques that
were reviewed were specifically designed for monitoring and mitigating potential influences of industrial
activity (i.e., seismic surveys) on MMs.

Shipboard Observations

During the review of MM shipboard survey procedures, three basic types of data collection were
encountered:

(1) incidental sightings of MM seen by individuals not conducting dedicated MM watches,

(2) periodic watches conducted at different times during the day by a dedicated observer, and

ESRF Monitoring Protocols March 2004
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(3) monitoring watches used to monitor activities of industry and to implement mitigation
measures. These watches are conducted by a dedicated observer.

In addition, most MM survey techniques that were reviewed allowed for the collection of three
types of data: general survey information (see Table 1), environmental conditions (Table 2), and details
about MM sightings (Table 3). However, the specific data fields, units of measurement, and recording
format varied greatly. Tables 1-3 provide a summary of the types of data fields collected during MM
surveys by various organizations. In many instances where dedicated watches were conducted, there was
poor or in some cases no means of recording the amount of survey effort. Effort information is critical to
analyses. If the number of hours spent observing for MMs is unknown then it is unclear if the absence of
animals simply means that no or little watching was conducted. There was also much variation in the
level of training and experience of MMOs who collected data. Table 4 provides an overview of the MM
survey protocols reviewed as well as some of the advantages and disadvantages of each approach.

Department of Fisheries and Oceans

DFO personnel in Atlantic Canada have been collecting and compiling data on MMs for many years.
Data collection protocols have varied over the years and between regions. DFO personnel in St. Andrews, NB
and St. John’s, NL implement two types of data collection: one for incidental sightings and the other for
continuous MM watches. Presently, DFO researchers from St. Andrews, NB follow similar protocols to those
used by University of Rhode Island scientists (S. Smith, DFO, St. Andrews, pers. comm.). These continuous
data forms are used for ship-based surveys that occur twice yearly in the Bay of Fundy where the primary
focus is gathering information on endangered North Atlantic Right Whales (Eubalaena glacialis).

Recently, DFO personnel in St. John’s have recorded MM survey data directly into a National
Marine Fisheries Service (NMFS) program called VOR which runs on a laptop which is connected to a
GPS unit. This approach is used for continuous MM watches. The VOR program can write data to a
back-up disk automatically at specified intervals (e.g., every second) so the risk of data loss is minimized.
A standard incidental sighting form (paper hard copy) is used by individuals who happen to sight a MM
during DFO research cruises, fishing trips, etc. (J. Lawson, DFO, St. John’s, pers. comm.). Training is
available to staff collecting incidental sighting data in the form of a short course or in the form of
PowerPoint training project plus identification cards and books.

Memorial University of Newfoundland and Labrador

Recently (1999-2003), researchers at MUN have been collecting data on MM during seabird
surveys conducted from supply ships transiting to and from offshore oil and gas facilities on the Grand
Banks (Wiese and Montevecchi 1999; Montevecchi and Burke 2002). Incidental MM observations have
been recorded during dedicated seabird surveys. Researchers use a DOS program on a laptop linked to a
GPS for real-time data entry in the field. Weather, wind and sea conditions were recorded at the start,
during (as conditions change), and at the end of surveys. MM observations were collected at the same
time bird surveys were conducted and only those MM recorded within a 300 m 90° arc off the port or
starboard side of the vessel were counted as on transect (Montevecchi and Burke 2002). However,
observers noted “any interesting events”’, which presumably includes MM, beyond the 300 m zone
(Montevecchi and Burke 2002). Also, an earlier report, based on data collected periodically from July—
September 1999, during these offshore surveys states that “...mammals were recorded whenever sighted
regardless of distance” (Wiese and Montevecchi 1999). Observers collected and recorded MM data for 2-
h sessions followed by 20-min breaks when steaming between industry locations during daylight hours
(Montevecchi and Burke 2002). Some behaviour codes for marine mammals appear to overlap with bird
behaviour codes: ‘on water’ and ‘foraging’ (Wiese and Montevecchi 1999).

ESRF Monitoring Protocols March 2004
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TABLE 1. Summary of “General Information” data fields collected during MM surveys by various organizations. “Incidental” refers to sightings of
MM where effort is not recorded; “Periodic” refers to surveys conducted by MMOs at intermittent times during the day; “Monitor.” refers to surveys
used to monitor MM during seismic operations; and “Effort” refers to separate data sheet used to record survey effort.

DFO DAL MUN Sea Watch NMML OGOP JNCC (Monitoring) LGL PAL
General Information Periodic/ Effort/
Data Fields Incidental Periodic Periodic Periodic Periodic  Effort Incidental Periodic Incidental Operations  Monitor. Periodic
Vessel Name X a b X X X X X X
Type of Vessel X X X X
Purpose of Trip X X X
Date X X X X X X X X X X X X
Recorder's Name X X X
Observer's Name X X X X X X X X
Time X X X X X X X X X X X X
Duration of Watch X X X X
Latitude X X X X X X X X X X X
Longitude X X X X X X X X X X X
Vessel Speed X X X
Vessel Heading X X X X
Observer Location X X
Obs. Height ASL X X
Field of View b X
Human Activity X X X x°© x ¢
Seismic Line/Block X X
Date Form Filled Out X

# No data field for Vessel Name but assumed to be the yacht Balaena.

® These data fields recorded on "Cetacean Encounter Summary Sheet" designed for extended observations of MM.

¢ Recorded info. on timing of ramp ups, when full power of airguns was reached, and when airguns stopped; whether hydrophones were used.
4Recorded info. on timing of ramp ups, line shooting, and when airguns stopped; also the number and volume of airguns used.
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TABLE 2. Summary of “Environmental” data fields collected during MM surveys by various organizations. “Incidental” refers to sightings of MM
where effort is not recorded; “Periodic” refers to surveys conducted by MMOs at intermittent times during the day; “Monitor.” refers to surveys used
to monitor MM during seismic operations; and “Effort” refers to separate data sheet used to record survey effort.

DFO DAL? MUN Sea Watch NMML OGOP JNCC (Monitoring) LGL PAL
Environmental Data Periodic/ Effort/
Fields Incidental Periodic Periodic Periodic Periodic Effort  Incidental Periodic Incidental Operations Monitor. Periodic
Wind Direction X X X b X
Wind Speed X X
Beaufort Wind Force X X X X X X X X X
Wave Height X X X X X
Visibility X X X X X X
Cloud Cover X b X
Glare X X
Precipitation X
Weather X X X
Water Temp. b X
Water Depth b X X
Sighting Conditions X X X
Air Temperature X X

# No environmental data fields recorded on cetacean sighting form (likely recorded elsewhere).
® These data fields recorded on "Cetacean Encounter Summary Sheet" designed for extended observations of MM.

G S|ewuweA sulieiy 28
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TABLE 3. Summary of “Marine Mammal” data fields collected during MM surveys by various organizations. “Incidental” refers to sightings of MM
where effort is not recorded; “Periodic” refers to surveys conducted by MMOs at intermittent times during the day; “Monitor.” refers to surveys used
to monitor MM during seismic operations; and “Effort” refers to separate data sheet used to record survey effort.

DFO DAL MUN Sea Watch NMML OGOP JNCC (Monitoring) LGL PAL
Marine Mammal Data Periodic/ Effort/
Fields Incidental Periodic Periodic Periodic Periodic Effort Incidental Periodic Incidental Operations Monitor. Periodic
Species X X X X X X X X X X
Species Certainty X X X X X X X
ID Features X X X X
Sighting Cue X X X
No. of Animals X X X X X X X X
No. of Groups X X X
Min. Group Size X X X
Max. Group Size X X X
No. of Adults X X
No. of Juveniles X X
No. of Calves X
Distinctive Markings X a X
Distance X
Distance First Seen X X
Closest Approach X X
Angle Off Track X X X X
Swim Direction X X X X X
Behaviour X X X X X X X X X
Time First Seen X X X X
Time Last Seen X X
Duration Observed X
Photo/Video Taken X X X X X
Drawings X X
Body Length X X
Comments X X X X X X

& This data field recorded on "Cetacean Encounter Summary Sheet" designed for extended observations of MM.
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TABLE 4. Summary of MM survey protocols reviewed, including some of the advantages and disadvantages of each approach.

o Survey Data Observer .
Organization Type Recording _ Training Advantages Disadvantages
DFO (St. Andrews) Incidental Paper None Ease of use No survey effort; no training
Periodic Paper Yes Ease of use Poor Fipcumentatlon of eﬁort and changing environ.
Conditions; unclear data field labels
DFO (St. John's) Incidental Paper None Ease of use No survey effort; no training
- . Equip. expense; risky operating laptop in bad weather; no
P L Y No k h |
eriodic aptop es o keypunching data later data sheet back-up
I Single data sheet; good MM info.; sighting  Poor documentation of effort and changing environ.
DAL Periodic Paper None Ids verified by 2nd MMO conditions; no formal MMO training
. Good record of environ. conditions; no MMO/bird surveys done same time; no MMO training; 300
MUN Periodic Laptop None . L .
keypunching data later m strip width; equip. expense, no data sheet back-up
Sea Watch Periodic Paper None Ease of ac.ces.s to protocols; clear linkage Several data sheets; potentially confusing
between sighting and effort forms
NMML Incidental Paper None Ease of use No survey effort; no MMO training
- Poor documentation of effort and changing environ.
OGOP Periodic Paper ves Ease of use conditions; MMO/bird surveys done same time
INCC Monitoring ~ Paper Yes Easg of access to protocols; good training 3 data forms with no clear linkage; confusing data fields; no
requirements record of no. guns/volume
LGL Monitoring  Paper Yes Slngle data shget; good record of effort, "Crowded" data sheet; MMOs required to learn codes
environ. conditions, MM data
PAL Periodic Paper Yes Std. data entry/storage system Paucity of data fields collected; MMO/bird surveys done

same time
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Dalhousie University

Researchers from Dr. Whitehead’s lab at Dalhousie University primarily conduct detailed
behavioural studies of MMs from the yacht Balaena. However, opportunistic surveys (using a line
transect technique) are conducted during transits to and from research sites (T. Wimmer, DAL graduate,
pers. comm.). These sighting data are collected on a paper data sheet. Observers record date, time MM
first and last seen, position (latitude, longitude), estimates of minimum and maximum group size, species,
distance from boat, bearing from the boat, behavioural description and whether any audio or visual
documentation was taken. The data fields collected are summarized in Tables 1-3. Generally, if someone
on watch sights a MM, a second person is consulted to verify the identification. Observations are typically
made from the highest vantage point—from the deck or crow’s nest when weather conditions permit.

Sea Watch Foundation

The Sea Watch Foundation in the United Kingdom is an organization that collects, organizes and
distributes cetacean sighting information from volunteer observers in the North Atlantic. Observers can
range from marine biologists to individuals using a ferry. Both incidental sightings and sightings made
during dedicated MM watches are included in the MM database. Three types of sighting recording forms
are available on the worldwide web (www.seawatchfoundation.org.uk). These include a cetacean
sighting recording form for detailed recordings of single sightings, a simple sightings recording form for
brief recording of multiple sightings, and a cetacean encounter recording form for protracted observations
of a group of animals. In addition to these forms, observers who conduct continuous watches must
complete an effort recording form. Effort recording forms are cross-referenced to MM sightings by a
unique “sighting reference number” assigned to each MM sighting form. Vessel position and
environmental conditions are filled out on the effort form every 15 min or when the ship’s course
changes. Various types of data fields collected are summarized in Tables 1-3. Instructions for
completing these forms are provided on the Sea Watch web site. All forms are requested to be returned to
the Sea Watch Foundation where data are compiled, analyzed, and reported upon.

National Marine Mammal Laboratory

The National Marine Mammal Laboratory in the United States has been collecting MM sighting
information from Platforms of Opportunity (POO) dating back to 1958. Instructions on how to collect
data (i.e., fill out the forms) and incidental sighting data forms are available on the worldwide web
(nmml.afsc.noaa.gov/CetaceanAssessment/POP). The data forms consist of data fields standard to most
of the other MM forms discussed here (Tables 1-3). The data forms also include a section where
observers fill out a “Narrative” of body features, markings, colouration, associated organisms,
elaborations of behaviour. There is also a space on the data form for sketching the MM. The data forms
also consist of a page of MM silhouettes of most MM known to occur in North American waters;
observers are asked to circle the appropriate silhouette. The POO program asks observers to document by
writing a description any fisheries interactions as well as unusual MM behaviours.

Oil and Gas Observer Program

OGORP provides individuals (retired fishers) who serve as fisheries observers (FO) that also collect
marine mammal and seabird data from offshore ships and platforms associated with the oil and gas
industry. Work priorities, in the following order of most importance for FO are (1) preventing interactions
between oil/gas operations and fisheries, (2) conducting marine mammal observations, and (3) conducting
bird surveys. Most FO work has been on vessels offshore Nova Scotia but some have worked offshore
Newfoundland in the past. Currently, there are eight core FO that work for OGOP. There are no set
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coding instructions provided to FO. MM and seabird surveys are conducted at the same time. For
surveys, OGOP has generally followed Tony Locke’s (CWS; S. Farwell, OGOP, pers. comm.)
recommendation to conduct three 10-min watches consecutively. OGOP has used a data sheet similar to
JNCC MM sighting form (see Tables 1-3 for data fields).

Joint Nature Conservation Committee

In United Kingdom waters, all seismic surveys are required to be conducted in accordance with the
Joint Nature Conservation Committee (JNCC; see website: www.jncc.gov.uk) Guidelines for minimizing
acoustic disturbance to marine mammals from seismic surveys. These guidelines include a requirement that
seismic surveys must be delayed if MMs are detected within close proximity to the seismic source. As such, a
search for MMs is conducted before airguns are activated. Therefore, MMOs on board seismic ships have
been collecting data on MMs since the JNCC Guidelines were introduced in 1995. The level of training and
the number of MMOs required for a seismic survey is dependent upon whether the seismic surveys occur in an
area which is deemed biologically important to individual MM species, especially those species that have
special conservation status (see subsection Observer Training for more details). MMOs are required to
conduct a “pre-shooting search” during daylight periods; this watch occurs at least 30-min before airguns are
ramped up (gradual increase of airgun array volume over at least a 20-min period). The JNCC Guidelines call
for delaying the start of airgun operations when marine mammals are sighted (or detected acoustically) within
500 m, but there is no wording calling for suspension of airgun operations when mammals are seen within any
specified distance when the airguns are already operating. Also, there is no specific guidance as to how much
survey effort is required by MMOs after the pre-shooting search.

MMOs are required to complete three paper data forms including: (1) Record of Operation which
summarizes seismic operations, (2) Location and Effort Data which provides general and environmental
condition information, and (3) Record of Sighting which provides information on MM sightings. There
is no clear linkage between the three data sheets. Various types of data fields collected are summarized in
Tables 1-3. Data sheets are returned to JNCC, where they are compiled, analyzed, and reports are
produced and made available on the JINCC website (e.g., Stone et al. 2003).

Several organizations (e.g., V. Barbosa do Carmo, Veritas, Rio de Janeiro, Brazil, pers. comm.; M.
Thillet, EnCana, Halifax, NS; R. Pitt, Canning and Pitt, St. John’s, NL) have adapted the JNCC
monitoring approach and data sheets as a template for their MM monitoring programs during seismic
surveys. Recently, the Canada-Newfoundland Offshore Petroleum Board (CNOPB) has posted draft
requirements that suggest the JINCC forms should be used for reporting MM (and seabird) observations
for all seismic monitoring in offshore Newfoundland and Labrador waters (www.cnopb.nfnet.com). The
CNOPB suggests that seismic operators should implement a MM monitoring program in consultation
with DFO and CWS, and that watches should be conducted at designated times throughout the daylight
hours.

LGL Limited

LGL Limited, environmental research associates, has been conducting MM monitoring and
implementing mitigation measures from seismic vessels since 1996. This company has developed data
collection protocols that allow for continuous monitoring of environmental, industrial activity, and MMs.
MMOs have been trained biologists who have often been assisted by native observers (in the case of
Beaufort Sea monitoring) and FO (Atlantic Canada) who already are quite knowledgeable about MM and
have received training in data collection techniques and MM identification. Typically, one of the key
parts of the monitoring programs, is to ensure airguns are ramped up (soft start) and to implement
shutdowns if a MM is sighted within a designated safety zone. The data forms allow for these types of
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information to be recorded all on one paper sheet. MMOs entered data into a computer-based database
(Microsoft Excel) while still in the field. The database was programmed to prevent the entry of out-of-range
values and codes. Observers are equipped with 7 x 50 reticle binoculars that provide the means of
acquiring distance measures to MM which is especially important when implementing shutdowns of the
airguns for MM that occur within a safety zone.

The seismic activity data includes the depth of the airguns, the number of airguns operating, the
total volume of the airguns operating, and a data field which indicates whether the seismic ship is ramping
up the airguns, shooting a seismic line, testing the airguns, etc. There is also a blank on the top of each
data sheet for the exploration license number where data are being acquired. The data fields for MM
observations are designed to reflect behaviour relative to the ship’s activity. There is a ‘movement’ field
which describes direction of travel relative to the ship, as well as ‘behaviour’ fields that include codes for
numerous behaviour types (see Appendix B). The position of a MM and its direction of travel are also
noted on the data form. An important aspect of the LGL data collection protocol is that position,
environmental, seismic activity data are collected at least every 30 min or more frequently when
conditions change. This allows for analysis of MM sighting information relative to very well-
documented observational effort and environmental data.

Fixed-Installation Observations

There are many opportunities to conduct MM watches from offshore oil and gas platforms and
ships that are fixed in one location. Ships like the FPSO (Floating-Production-Storage-Offloading) for the
Terra Nova oilfield and the GBS (Gravity-based Structure) at Hibernia provide good vantage points for
conducting observations. Although the same geographic coverage cannot be obtained compared to a
moving ship, the temporal coverage is potentially greater given that MM observations could be acquired
throughout the year. Information on MM survey protocols collected from “fixed-installations” were
acquired for offshore facilities in Newfoundland and Nova Scotia waters.

Newfoundland

Provincial Airlines Limited (PAL), environmental services, provides weather observers to offshore
oil and gas installations. Observations have been undertaken during various stages of Newfoundland’s
offshore oil developments including construction, development drilling, and production. One of the
duties of the weather observer has been to conduct seabird and, recently, MM surveys. Weather observers
aboard the drilling platform, the Henry Goodrich, on the Grand Banks used the following observational
protocols. Observers typically have conducted three 20-min surveys per day; bird and MM observations
are collected simultaneously. The surveys have been widely spaced throughout the day taking place in
early morning, mid day and late in the day. Surveys were not necessarily conducted from the same part
of the platform for the whole 20 min; the observer often walked about in order to broaden the angle of
view which was usually 270°. Observations were written on paper (see Tables 1-3 for the data fields
collected) and later in the same day entered into a computer and e-mailed to PAL personnel in St. John’s
where they were stored in a master database. Observers used 7x50 binoculars without reticles. MM were
identified to species level whenever possible and basic behaviours like ‘swimming past’, ‘feeding’, and
‘staying in the area’ were recorded (P. Rudkin, PAL, pers. comm.). Data are eventually forwarded to
DFO St. John’s.

As discussed previously, researchers at MUN collect data on MM during seabird surveys from
supply ships servicing the offshore oil and gas facilities on the Grand Banks (Montevecchi and Burke
2002). Different survey protocols were used when the supply ships were standing by (stationary or ship

ESRF Monitoring Protocols March 2004



§2. Marine Mammals 11

speed < 4 kt) offshore platforms. Observations are conducted for 30 min of each hour. Continuous scans
of 180° field of view within a 500-m range of the ship were carried out for 10 min at one-hour intervals.
Observers also take note of industrial activities like helicopter flights, shipping activity, burning of the
flare, etc.

Nova Scotia

FO from OGOP have been stationed on stationary drilling structures offshore Nova Scotia. Similar
observational protocols to those used on moving vessels are used on stationary structures. There are no
set coding instructions provided to FO. MM and seabird surveys are conducted at the same time. For
surveys, OGOP has generally followed Tony Locke’s (CWS; S. Farwell, OGOP, pers. comm.)
recommendation to conduct three 10-min watches consecutively. OGOP has used a data sheet similar to
JNCC MM sighting form (see Tables 1-3 for data fields).

Suggestions from Consulted Individuals

A list of individuals consulted and their affiliation is provided in Appendix A. When possible we
also collected sample data sheets, coding instructions, and material used to train MMOs. Individuals were
asked questions about Survey Protocols, Observer Training, and Data Entry. Some of the questions posed
to those consulted are outlined in Table 5.

Survey Protocols

MM experts consulted for this project recognized the need for several approaches to MM data
collection in Atlantic Canada, including ways to record: (1) incidental sightings, (2) periodic watches, and
(3) monitoring watches for the purposes of monitoring industrial activity and implementing mitigation
measures. Several individuals thought that for seismic surveys, particularly those in or near sensitive
areas, there should be continuous monitoring for MM during daylight hours. It was suggested that
passive acoustic monitoring techniques could be used to supplement visual observations for MM.
However, some individuals noted the high cost of operating acoustic monitoring systems. For periodic
watches, it was recommended that observers watch for MM as much as possible but that if a MMO
cannot watch for the entire day then three watches of 15-20 min duration spread out over the day
(morning, noon, late afternoon) or one watch 60 min in duration would provide useful information. Most
MM experts had not conducted MM and seabird watches simultaneously and thought that different search
patterns were involved for the two different groups.

Some general recommendations were to keep survey protocols as simple as possible and instruct
observers to print (vs. write) information onto data sheets. A wide variety of binocular types had been
used by MMOs; those consulted recommended 7 x 50 binoculars and thought that reticle binoculars were
a good idea for monitoring watches that involved safety zone shutdowns for MM seen within a designated
radius of the ship (e.g., seismic vessels). All individuals consulted thought that MM watches should be
conducted from the highest suitable vantage point with the largest field of view.

Observer Training

During consultations, we learned that the amount of training MMOs have received varies greatly
depending on factors like the organization collecting the data, the purposes of data collection, and the
biological sensitivity of the area surveyed. Most individuals consulted for this project agreed that
observers should undergo a training course that not only focuses on identifying MM, but also teaches
observers how to properly fill out data forms.
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TABLE 5. Summary of questions and requests posed during consultations with marine mammal experts.

Questions/Requests

Survey Protocols
What survey protocols have you and/or your group used?
Have protocols been used on ships and/or fixed installations?
Can you provide us with a sample data sheet?
Can you provide us with coding instructions?
Recommended a time of day and location for MMOs to conduct surveys?
What MM behaviour codes and descriptions have you used?
Did you attempt to conduct bird/MM surveys at the same time?
How often did you conduct MM surveys?
How frequently should MM monitoring be conducted from industry platforms?
What survey equipment have you used? (e.qg., reticle, big eye binoculars; laser range finders, night vision devices)
What protocol "style(s)" do you think will work? For example,
JNCC-style for incidental sightings (e.g., Stone 2003)
LGL-style for continuous monitoring (e.g., LGL Limited 2003)

Observer Training

What training did observers receive?

Is training material already in place? If yes, can we receive a copy?
How much training (minimal) do you think observers should receive?
Should observers be required to pass an identification test?

Data Entry

Where have the data you collected in the past been sent? How have the data been used?

What do you think should happen to data collected from offshore oil/gas vessels?

What data entry protocol, verification and back-ups have you used?

Is an automated data capture system feasible? If yes, what would be the hardware and software needs?

Others

Please recommend other MM experts we should consult.
Please recommend some available literature on conducting MM surveys.

Recently, in Atlantic Canada, training modules, developed by DFO, have been provided to
observers (in in-person training sessions of 3 — 10 participants) in both Nova Scotia and Newfoundland
for several organizations. A training course developed by DFO St. John’s was developed specifically for
MMOs aboard seismic ships. A training course developed by DFO St. Andrews was adapted by DFO
from a general shipboard observer program designed to collect MM data for DFO. A typical training
session was given by a biologist with expertise in MM and the session lasted for 3-4 h. A PowerPoint
presentation focusing on how to identify MM species likely to be observed in the survey area using cues
like colouration, size, body shape, body size, and behaviours was given. At the end of the presentation, a
“test” session (observing images and completing a form) was given to participants but there was no
minimal passing grade implemented. There was no instruction in the St. John’s session on how to
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complete data forms as this was considered project specific and would be taught by others. The training
course offered by DFO St. Andrews did teach observers how to complete data forms.

The JNCC is introducing stricter controls on the qualifications of MMOs who conduct observations
from seismic ships in the hopes to raise standards of data collection. The JNCC states that MMOs should
be independent of the seismic ship’s crew to prevent conflict of interests where the priority is compliance
with JNCC Guidelines. The training program developed by the JINCC is comprised of three stages: initial
induction training, a probationary period where new MMOs gain experience alongside an experienced
MMO at sea, and refresher training at least every four years. Instructors for training courses must have
substantial experience and appropriate background knowledge and skills. The JNCC is implementing
stricter MMO controls because of a noted association between poorer MMO performance and lack of
training, and untrained personnel (Stone 2003) have at times misinterpreted JNCC Guidelines.

Most of the individuals consulted thought that observers should be required to pass some type of
MM identification test after their training course. However, there was little consensus as to what a
passing grade should entail. For instance, would a trainee need to correctly identify a fin whale or would
"a large baleen whale - possibly fin, blue or sei" do? Also, it is sometimes difficult to identify a static
image or even a video of a MM and this does not necessarily represent sighting conditions on a ship. It
was thought that trainees should show competency in completing data forms.

Also, most of the consulted individuals thought that a 3-4 h training course was not of sufficient
duration to teach identification skills and data recording procedures. Some individuals thought that there
should be a field component to the training course, which could be held in conjunction with at-sea
training for seabird data collection.

Data Entry

In most cases, MM data collected by various organizations has been entered onto paper data sheets
and later key-punched into a computer. The exceptions were surveys conducted by DFO St. John’s and
MUN, during which observers entered data directly into a laptop. Most consulted individuals thought that
the paper data sheet was most feasible. It was thought that using a laptop or handheld computer would be
too costly and may not be practical in situations where observations are conducted in areas exposed to the
weather (e.g., platforms). The question also arose as to what organization would finance the purchase and
upkeep of laptops and/or handheld computers. Also, many individuals liked the idea of having a paper hard
copy of the data sheet as a back-up to computer storage of data. Opinions differed over which computer
software program should be use for data entry and storage. Some consulted individuals suggested Microsoft
Excel because of its ease of use and ready availability while others suggested a database program like
Microsoft Access because of its ability to store more records and to perform queries of the data.

Recently, most MM data collected from offshore oil and gas facilities in Atlantic Canada have been
sent to DFO in Dartmouth, St. Andrews, and St. John’s. Most of the individuals consulted thought that MM
data should be archived and made accessible to the public via a web-based query system; some concerns
were raised about the proprietary nature of the data. Many individuals stressed the importance of analyzing
and publishing results of MM data, otherwise there is little value in expending effort in gathering data. To
date, there have been no primary publications of the MM data collected from offshore oil and gas vessels.

Literature Review

Most of the available literature found and recommended by MM experts dealt with how to derive
correction factors for detection and availability biases of surveys (e.g., Garner et al. 1999; Gelatt and
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Siniff 1999; Brandon et al. 2002) and were not directly applicable to surveys conducted from offshore oil
and gas vessels (e.g., Gaskin 1998). As such, this report relies primarily on the surveying techniques used
and recommended by consulted individuals.

Recommended Survey Protocols

Based on consultations and a review of current MM survey techniques, we recommend and have
developed three types of survey protocols for collecting MM data from offshore oil and gas vessels.
Survey protocols have been developed for:

(1) incidental sightings,
(2) periodic watches, and
(3) monitoring watches.

The procedures for collecting data for each of these survey “techniques” are provided in a Marine
Mammal Data Collection Handbook found in Appendix B of this report. The Handbook also provides
some guidance on selecting a viewing area, suggested personal and survey equipment, and error checking
data. For all three types of protocols, we recommend that paper data sheets be used in the field. Data
sheets are provided in Appendix B. Each of the MM protocols developed in this report allowed for the
collection of three types of data: general survey information, environmental conditions, and details about
MM sightings. A summary of each of the recommended survey protocols is provided below.

Incidental Sightings

Protocols for incidental sightings are intended for individuals aboard a moving ship or fixed-
installation who happen to sight a MM during the course of their regular marine duties, i.e., not during
dedicated MM watches. It is particularly aimed at the ship’s crew. Although the information collected on
the incidental data forms cannot be used to provide estimates of MM density (because survey effort is not
guantified), it can be used to provide insight into the occurrence of MMs at places and times when little
information is available. It was suggested by several consulted MM experts that these data forms should
be kept as simple as possible. We have adhered to this, including where possible data code options which
can be circled versus requiring observers to write out details. The data sheet for incidental sightings,
although accompanied by descriptions of how to fill out the form, can be completed accurately without
supporting documentation. Individuals who sight a MM incidentally would provide general information
like the vessel’s name, position, speed, heading, and activity. Environmental conditions like Beaufort
wind force, wind direction, visibility, water depth and water temperature should be recorded as well.
Data fields for information on MM sightings include:

e species,

o reliability of the species identification,

e number of MM seen (including minimum and maximum estimates),

o initial and closest distance a MM was sighted from the vessel,

e position and direction of travel of the MM relative to the ship (indicated with a drawing),

e behaviour (options which can be circled and a space provided where further details can be
added), and

o physical description of MM (space provided for written description or drawing).
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It is recommended that incidental sighting data sheets should be submitted to a designated individual
aboard a vessel, like the ship’s captain or first mate. This designated individual would be responsible for
submitting forms to the appropriate regulatory authority (i.e., DFO or CNSOPB or CNOPB).

Periodic Watches

The protocols developed for Periodic Watches were designed to allow for collection of MM data,
including survey effort, by trained observers, which allow for estimates of relative abundance and perhaps
even estimates of MM density. Survey protocols can be used from a moving vessel and a fixed-
installation. It is recommended (based on suggestions from most consulted individuals) that three
observational periods, each 20 min in duration (total of 60 min for the day) be conducted during daylight
hours; one watch in the morning, one midday, and one late afternoon. The three 20 min survey periods
for marine mammals are suggested minimums and if an observer has more available time watch durations
can be extended. The exact timing of these watches would be dependent on visibility conditions. If for
example, foggy conditions prevent a watch during the morning, then two watches could be conducted
back-to-back at midday or late in the afternoon. An observer should strive for collecting 60 min of data
each day. Observers who conduct these surveys should, as a minimum, have received a standard training
course recommended in the next section of this report. It would be beneficial if observers had field
experience as well. We recommend that MM and bird surveys should not be conducted at the same time.
There are different search patterns for MM and bird surveys. In addition, given the attention required to
identify and quantify MM, and especially seabirds, the quality of data collected would be compromised if
bird and mammals surveys were conducted simultaneously.

The Periodic Watch survey protocols require observers to collect more MM information than the
incidental sighting protocols and also the amount of survey effort per watch. Details of the Periodic
Watch protocols, including the recommended data sheet are provided in Appendix B. Observers record
general and environmental information at the start and end of each watch. If this information has not
changed during the watch, MMOs can circle the phrase “Same as Start”. Also, if observations are
conducted from a fixed platform (e.g., drill ship), MMOs can circle the phrase “Not applicable” for ship’s
heading and speed. If there is more than one MM sighting (a sighting can be a single MM or group of
MM) seen during a watch, additional form(s) can be used. Data fields for information on MM sightings
include:

e species,

o reliability of the species identification,

e time of sighting,

e position (latitude, longitude) of sighting,

o total number of MM seen (including minimum and maximum estimates),

o initial and closest distance a MM was sighted from the vessel,

e duration MM observed in the area,

e position and direction of travel of the MM relative to the ship (indicated with a drawing),

e behaviour (options which can be circled and a space provided where further details can be
added), and

o physical description of MM (space provided for written description or drawing).
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The MMO should be responsible for key punching data sheets into a data entry program like
Microsoft Excel. These files should be sent (via email or on a disk) to the appropriate regulatory authority
(i.e., DFO or CNSOPB or CNOPB).

Monitoring Watches

The protocols developed for Monitoring Watches were designed to allow MMOs to document
seismic activity, MM observations, survey effort, environmental conditions, and the implementation of
mitigation measures. (The protocols could be easily adapted to monitor other types of marine industrial
activity like shallow-hazard surveys, etc.) Overall, the Monitoring Watch survey protocols are more
complicated, and would require more training and expertise than required for the Incidental and Periodic
survey protocols. It should be noted that (see Section 7 in Stone 2003) dedicated MMOs vs. FO and
ship’s crew members sight many more MM, implement mitigation measures more prudently, and
complete data sheets more effectively during seismic surveys. More specifically, dedicated MMOs had
MM sighting rates double FO and six times that of members of ship’s crew (Stone 2003).

A seismic vessel will likely be operating 24 hours per day. It is recommended that there should be
two observers available to conduct MM watches on a seismic ship in order to cover periods during
“daylight” hours when the airgun array is active. This is especially prudent in situations where safety
zone shutdowns are required for MM during seismic data acquisition and in areas where very little
information on MM abundance and distribution is available. It is recommended that an observer watch
systematically for marine mammals for at least 30 minutes before the airguns start up (during daylight).
At least one observer should be required to watch systematically during all hours when the guns are
operating during daylight and some (as much as possible) periods when the airguns are inactive. During
periods of reduced visibility (i.e., high sea states and fog) during daylight, MMOs should continue to
watch for marine mammals if the vessel is acquiring seismic data. To reduce fatigue, MMOs should not
watch for continuous periods greater than 4 hours. With two observers available, total observation time
per day should not exceed 8 hours. Observers who conduct these Monitoring Watches should, as a
minimum, have received a standard training course recommended in section “Recommended Training
and Surveying Equipment” of this report and have some field experience. For sensitive MM areas and
areas where little baseline data exist, it is recommended that trained biologists conduct observations and
implement mitigation measures.

Details of the Monitoring Watch protocols, including the recommended data sheet are provided in
Appendix B. The survey approach for seismic monitoring is similar to an approach developed and used
by LGL Ltd. for MM monitoring programs designed for the Beaufort Sea, Russia, and Atlantic Canada.
Unlike, the JINCC approach for seismic monitoring which uses three data sheets: one for sightings, one
for seismic activity, and another for survey effort; the “LGL approach” uses one data sheet.

Observer(s) record general, seismic and environmental information every 30 min or when seismic
activity or environmental conditions change. This permits detailed documentation of survey conditions
that allows for proper (i.e., accounting for variable sighting conditions and for changes in seismic activity)
analysis of the survey data. Data codes are used for several data fields which reduces the amount of
writing involved in recording information. Data fields for information on MM sightings include:

e species,
o reliability of the species identification,

e time of sighting,
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e position (latitude, longitude) of sighting,

e environmental and seismic conditions at time of sighting

e total number of MM seen,

¢ initial and closest distance a MM was sighted from the vessel,

e position and direction of travel of a MM relative to the ship (indicated relative to a clock face),
and

e Dbehaviour (initial and secondary types plus a written description), and

The MMOs should be responsible for key punching data sheets into a data entry program like
Microsoft Excel. These files should be sent (via email or on a disk) to the appropriate regulatory authority
(i.e., DFO or CNSOPB or CNOPB).

Recommended Training and Surveying “Equipment”

Training

We recommend that observers undergo a training course that focuses on identifying MM and
proper techniques for filling out data forms. This course should be standardized for all MMOs that
conduct dedicated MM watches from offshore oil and gas facilities. Course instructors should have
experience at sea conducting MM surveys and regulators (i.e., DFO and/or Offshore Petroleum Boards)
should approve their credentials, as instructors. The MM identification training course (PowerPoint
presentation) developed by DFO St. John’s (i.e., Dr. Jack Lawson) would serve as an excellent starting
point for standardized training material. This PowerPoint presentation should focus on how to identify
MM species likely to be observed in the survey area using cues like colouration, size, body shape, body
size, blow shapes, and behaviours. (The PowerPoint file should be available on the vessel’s computer for
MMOs reference.) Also, estimating group size of MM like dolphins should be a component of training.
Photos of MM should be supplemented by video of MMs showing surfacings, diving, blows, various
behaviours like breaching, lobtailing, etc. Video would enable trainees to observe a fluid range of
behaviours that still photos simply cannot relay; this would help with identifications.  If possible, video
should include variable sighting conditions, like different sea states that would reflect actual survey
conditions. The training course should also introduce observers to MM field guides and supplemental
print materials (e.g., laminated MM ID sheets). In addition, MMO trainees should be taught how to
properly fill out data sheets and the protocols for entering the data into a computer and later submitting
the data.

After the MM identification and data sheet lessons, observers should be given a test, which requires
them to properly identify MM photos (or video) and to properly fill out data sheets for different scenarios.
A pass mark of 80% is suggested; this standard should be applied for all MMO trainees. If a MMO does
not meet this criterion then he or she should retake the classroom training course at a later date. Note that
the test should be designed so that most individuals who are diligent during the classroom sessions can
achieve the pass mark. We anticipate that this “classroom” component of training should take
approximately one day.

We recommend that newly trained MMOs, especially those tasked with monitoring MM in
sensitive areas during industrial activities like seismic operations, be accompanied by an experienced
MMO (who is ideally a biologist) during their first trip at sea. During this “probationary” period, new
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MMOs will gain experience alongside an experienced MMO. The trainee should be competent in
conducting MM surveys and completing data sheets (as judged by the trainer) before he or she is
permitted to conduct watches on their own.

Surveying “Equipment”

There are several good MM guides for eastern North America. The quality of MM illustrations and
photos is variable among them. We recommend the National Audobon Society’s Guide to Marine
Mammals of the World (Reeves et al. 2002), which is readily available and ranges in cost from ~ $29 to
$40. The illustrations, photos, and distribution maps in this book are good for most MM, particularly the
most common MM in NW Atlantic waters. Another option is Whales, Dolphins, and Porpoises
(Carwardine 1995) which is smaller in size and less expensive; however, seals are not included in this
book and it has fewer photos than Reeves et al. (2002). A MM guide should be used in classroom
teaching and a copy should be part of the standard gear aboard all vessels with MMOs. A list of page
numbers for the pertinent species could be glued inside the front cover. Supplemental print materials
should be available as well. Laminated MM ID sheets showing the species of the NW Atlantic and
important identification cues, including illustrations of blows, should be provided.

In addition to the PowerPoint presentation developed for classroom training, the field guide, and
the supplemental ID sheets, there should be a manual containing information on MM from an Atlantic
Canadian perspective. For the regularly occurring species, this would include information on the seasonal
and spatial distribution patterns, behaviours and field marks, in addition to information contained in the
published MM field guide.

We recommend that MMOs use 7 x 50 binoculars with reticle markings for monitoring surveys.
(See Lerczak and Hobbs (1998) and Kinzey and Gerrodette (2001) for guidance on reticle conversion
factors.) These binoculars will allow MMOs to accurately record sighting distances which is particularly
important when mitigation measures (i.e., shutdown or delay of seismic surveys) are dependant upon the
distance a MM is sighted from the vessel. In situations where mitigation measures are not required
(“Incidental Sightings” and “Periodic Watches”), a good pair of 7 x 50 binoculars without reticle
markings would suffice.

Other Recommendations for Surveys

One of the key recommendations that was repeatedly made during consultations was that MM data
collected from offshore oil and gas vessels should be analyzed and published in a credible source,
preferably in the primary literature (i.e., peer-reviewed scientific journal). Standardized data collection
protocols would facilitate publication and publication would lend credibility to the MM monitoring
program. Also, given the paucity of data for MM in the offshore, particularly deep waters, publication
would assist in the environmental assessment process. Another recommendation made during
consultations was that MM data ultimately be available in a publicly accessible database such as a web
site.
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3. SEABIRDS

History of Ship-Board Observations

In the late 1960’s, there was a growing public awareness of the potential impact of oil spills on
seabirds in eastern Canada, and the rest of the world. At that time, very little was known about the
abundance and distribution of seabirds off Canada’s east coast. In an attempt to establish baseline
information, the Canadian Wildlife Service (CWS), in conjunction with the University of Moncton,
developed a standardized systematic method of recording seabirds from ships at sea. The method became
known as PIROP (Programme Intégré de Recherches sur les Oiseaux Pélagiques). Beginning in 1969,
observers were placed on oceanographic research ships working in eastern Canada to collect data on
seabird distribution and abundance. By 1972, the Canadian Wildlife Service ran and organized the
PIROP system alone. These data were published in the Atlas of Eastern Canadian Seabirds (Brown et al.
1975). This document became a cornerstone reference for pelagic seabird distribution and abundance in
eastern Canada, as well as a model for other pelagic seabird researchers worldwide.

The PIROP method was simple and easy to use by observers of variable skill levels. Watches were
10 min in duration, a short enough time period to relate observations of seabirds to variable
oceanographic conditions. All birds were counted from a ship traveling at a speed of at least four knots.
The transect width was unlimited (line transect technique). The observer could be positioned anywhere
on the ship with a field of view of 180° to 360°. Details such as type of flock, association with other
species, sex, age, direction of movement, position on the water (flying or sitting), behaviour (e.g., feeding,
following ship) were recorded. Data could be expressed in relative abundances, i.e., birds per linear
kilometre. For analysis purposes, the data were compiled in 30’N X 1°W blocks (10-min counts falling
within each block were pooled). The number of individuals of each species per 10-min watch was also
averaged by season. This gave relative abundances of birds and provided a trend indicator for populations
of birds at sea. PIROP surveys, using the ‘original’ methods described above, were continued by CWS
through the 1970s. Brown et al. (1986) published survey results up to 31 December 1983 in the Revised
Atlas of Eastern Canadian Seabirds.

Relative abundance of birds on the open-ocean was important new knowledge in the 1970s. The
10-min watch period initiated by the PIROP system was used in pelagic bird surveys around the world.
However, the PIROP technique (line transect) could not provide density estimates, which allow for direct
temporal and spatial comparisons of seabird abundances and can also be used as a tool for estimating
population levels. However, if a ‘strip’ of ocean with a known width and length was surveyed, densities
of birds at sea could be determined. In the late 1970’s, Alaskan researchers confined the 10-min watches
to birds observed within a 300-m band of the ship (Gould et al. 1978). The results of this ‘Strip Transect’
technique allowed birds to be expressed as a number per unit area.

Birds flying through the survey area during a 10-min counting period could cause an overestimate
of birds present. A solution to this problem was developed and first used in Alaska by Gould et al.
(1978). It involved a series of consecutive instantaneous or ‘snapshot’ counts over the course of a 10-min
transect. The frequency of snapshot counts is determined by the speed of the ship and the linear distance
viewed ahead of the ship so that the whole transect length during each 10-min count that is surveyed by
snapshot counts. The sum of stationary birds and flying birds on the snapshot counts are used to
determine overall densities. The snapshot method was popularized when Tasker et al. (1984) proposed it,
in conjunction with the 300-m band strip transect and 10-min counting period, as a standardized method
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for surveying birds at sea. The ‘Tasker Method’ as it is became known, is presently one of the most
widely used methods of shipboard observations of seabirds. The method is used by scientific researchers
and oil industry monitoring in the North Sea (Komdeur et al. 1992; Camphuysen 2001) and has been
incorporated into the PIROP system in Atlantic Canada by CWS.

The original ‘Tasker Method’ was comprised of two techniques.

180°/90° scan — This technique entails an observer scanning a 180°/90° forward view from the
front of the ship. Observers count birds seen at all distances from the ship but only those birds observed
first with the unaided eye. Binoculars may be used to aid in identification. Scanning ahead with
binoculars may be recommended in concentration areas of difficult-to-see species (murres, puffins, and
waterfowl), which are prone to flush off the water too far ahead of an approaching ship to be accurately
counted or even detected. A 90° field of view is better for surveying alcids and some waterfowl.

300-m band transect — This technique entails an observer counting birds in a 300-m wide band off
one side of the ship, usually the side with the best visibility. Birds on the water and those flying are
counted differently:

Birds on the water. All birds on the water within the 300-m band are counted during a 10-min
time period.

Birds in Flight. Flying birds are counted separately and using a different method. Ideally, all the
flying birds in the whole length of the 300-m band would be counted with one snapshot. However, the
distance in which flying birds can be detected ahead of the ship within the transect strip is considered
500 m under good conditions. Therefore, several shapshots are needed to cover the entire distance
traveled by the ship in the ten-minute period. The number of counts is dependent on the speed of the ship.
For example, if a ship was traveling at eight knots, it will cover 2.5 km in ten minutes (see Table C-1 in
Appendix C for other scenarios). If the maximum distance flying birds could be detected was 500 m then
five snap-shots counts spaced at two minutes intervals would be required. A snapshot count should be
close to instantaneous. Flying birds observed between the snap-shots are not counted.

Since the mid-1980s, the ‘Tasker Method’ has been the methodological backbone of the European
Seabirds At Sea (ESAS) program in which various institutes from countries around the North Sea stored
data in a common format and database. Various groups attempted to refine the techniques of the *Tasker
method’ (Franeker 1994; Camphuysen and Garthe 2001). Small birds on the water, especially those from
Alcidae (murres, puffins, Dovekie), are difficult to detect. The 300-m transect width was further divided
into bands of 100 m and 200 m (Hunt et al. 1981). Densities of the “difficult-to-detect” birds were derived
from the inner bands. However, even these inner bands were not always adequate for detection of all
small seabirds on the water. Briggs and Hunt (1981) found that inconspicuous seabirds were not
adequately counted at distances beyond 150 m. Also, adding inner bands to the 300-m limit creates a
more labour intensive survey. When surveying for species (e.g., loons) prone to diving underwater ahead
of the ship, the use of binoculars to scan ahead was introduced (M. Tasker, JNCC, pers. comm.). Other
groups have collected information on foraging behaviour and multi-species foraging associations through
the addition of a second observer. A detailed account of methods and a coding manual occur in
Camphuysen and Garthe (2001). The benefit of recording detailed foraging behaviours is documenting
the potential correlations between the presence of seabirds and oceanographic features or other factors
related to prey availability. However, this method requires two astute observers with excellent skills in
identification.

A summary of different techniques used worldwide is provided in Table 6.
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Table 6*. Summary of major methods of shipboard seabird survey used around world.

Original Location | Typeof | Angle of Width Time Flying | Ship Followers Type of Comments
Authors Survey View Period Birds Results

Brown et al. | Atlantic Line 90°- 360° | Unlimited | 10 min | All Recorded with | Relative Ship followers

1975; Canada, Transect included | other birds Abundance - | inflate totals. Easy to

Brown eastern in total birds/linear km | use.

1986 Arctic

Tasker etal. | Europe Strip 90° 300 m | 10 min | Snapshot | Recorded Density — | Adjustment for

1984; Webb Transect (with 100 counts separately birds/km? flying birds gives

and m inner most accurate

Durinck divisions) density.

1992

Tasker etal. | Europe Line 90°-180° | Unlimited | 10 min | Snapshot | Recorded Relative More accurate

1984; Webb Transect counts separately Abundance - | relative abundance

and birds/linear km | index than Brown et

Durinck al. 1975. Can be

1992 used in conjunction
with Strip Transect
but labour intensive.

Gould 1983 | North Strip 90° 300 m 10 min | All Recorded Density — | No adjustment for

Pacific Transect included | separately birds/km? flying birds inflates
in total densities.
Miller et al. | NW Strip 90° 300 m 15 min | All Recorded Density — | No adjustment for
1980 Atlantic Transect included | separately birds/km? flying birds inflates
in total densities

Spear and | California | Vector 90° 300-600 m | 15-30 | All Recorded Density Requires two

Ainley Method min included | separately (absolute) observers.

1992a, in total

1992b

¥00¢ YdJeiN

*modified from Montevecchi et al. (1999)
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TABLE 7. Summary of seabird survey methods used in Atlantic Canada.

Company Location Type of | Angle | Data Type | Time Period | Advantage | Disadvantage | Observer | Computer/
Survey of Skills handwritten
View
OGOP* Nova Line 180° Birds/linear | 3-4 Ease of use | No population | Moderate Handwritten,
Scotia: Transect® | Bow km consecutive density to good. then entered on
offshore 10-min computer.
supply counts.
ships,
seismic
ships.
CWS* Atlantic Line 90° - | Birds/linear | 10-min Ease of use | No population | Moderate Handwritten,
Older Canada Transect | 360° km counts density to Good then entered on
method computer
CWS Atlantic Line 90° Birds/linear | 10-min Population | Learning curve | Good Handwritten,
Newer Canada Transect km counts density then entered on
method computer
Weise and | Grand Strip 90° off | Birds/linear | Continuous Ease of use | No population | Moderate Entered directly
Montevecchi | Banks, NL | Transect® | one km density to good. into computer or
1999 side handwritten.

'0GOP - Oil and Gas Observer Program

2CWS — Canadian Wildlife Service

*Strip Transect — survey line with a defined width
“Line Transect — survey line with unlimited width

¢C shligess 'e§
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Review of Current Survey Protocols and Consultation Results

Shipboard Observations
Seabird survey techniques used in Atlantic Canada are summarized in Table 7.
Canadian Wildlife Service

The CWS has conducted shipboard surveys on an opportunistic basis throughout Atlantic Canada
since 1969 (Brown et al. 1975; Brown 1986). They developed the PIROP method of shipboard
observation of seabirds. Key characteristics of this procedure include the line transect technique, with an
angle of view 90-360°, unlimited viewing distance, and watch durations of 10 min. This method
produces estimates of relative seabird abundance and information on their seasonal distribution but does
not provide density estimates. An important aspect of this technique is that it is relatively easy to use.

Since the early 1990s, the CWS has used the ‘Tasker Method’ for shipboard surveys. The survey
area is 300-m wide band at a 90° angle off to one side and front of the boat. Time periods are 10 min in
length and may be a series of back-to-back counting periods. All birds on the water within a 300 m
survey band are counted but flying birds are counted in a series of snapshot counts over the length of the
transect (dictated by the distance the vessel travel in a 10-min time period). The results provide density
estimates (number of birds per unit area) as well as indices of relative abundance and seasonal
distribution. One of the disadvantages of the Tasker method is that it requires a skilled observer who can
identify birds on the wing instantaneously and can juggle two survey techniques — birds on the water and
birds in flight, at the same time or separately, all within one ten-minute survey period.

Oil and Gas Observer Program

The Oil and Gas Observer Program (OGOP) in Nova Scotia uses the original PIROP system with a
180° field of view of the front of the ship and unlimited distance away from ship. Survey periods are 10
min in duration. Usually three counts per day are conducted— one early in the morning, one midday and
one late in the afternoon. Recently, the three 10-min surveys have been conducted consecutively resulting
in one 30-min observation period per day (S. Farwell, OGOP, pers. comm.; T. Lock, CWS, pers. comm.).
The results provide information on relative abundance and seasonal distribution of seabirds.

Memorial University of Newfoundland and Labrador

Researchers at Memorial University (MUN) use a modified version of the ‘Tasker Method’.
Continuous counts are made in a 90° angle covering 300 m off one side and the front of the ship. Position
and times of all bird sightings are automatically recorded on computer. However, snapshot counts of birds
in flight are not conducted and hence, density estimates are not readily obtained. Presumably, birds per
unit area could be extrapolated from the GPS positions and times recorded continuously during the survey
route. The results provide information on relative abundance and seasonal distribution of seabirds.

North Sea (Europe)

The common methods used in the North Sea by researchers from the United Kingdom and the
Netherlands is the basic ‘Tasker Method” and three variations of the ‘Tasker Method” (M. Tasker, INCC,
pers. comm.; C. J. Camphuysen, NIOZ, pers. comm.). The three variations of the ‘Tasker Method’ are:
(1) using binoculars to look ahead for birds that disturb easily on the water, (2) the use of distance bands
within the 300-m transect to calculate densities, and (3) use of two observers to record foraging
behaviour.
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Fixed-Installation Observations

Newfoundland

Methods used on the Henry Goodrich on the Grand Banks in 2003 were as follows. One of the
duties of the weather observer has been to conduct seabird and, recently, marine mammal surveys.
Observers typically have conducted three 20-min surveys per day. The surveys have been widely spaced
throughout the day taking place in early morning, mid day and late in the day. Surveys were not
necessarily conducted from the same part of the platform for the whole 20 min; the observer often walked
about in order to broaden the angle of view which was usually 270°. Observations were written on paper
and later in the same day entered into a computer and e-mailed to PAL where they were stored in a master
database. Observational details of birds were limited to the 20 min total of each species on the water and
in flight. Observers used 7x50 binoculars without reticles. Birds were identified to species level
whenever possible and information on basic activities such as flying or sitting on the water was recorded
(P. White, weather observer, pers. comm.).

Nova Scotia

In Nova Scotia, methods for fixed-platform seabird observations have been similar to the shipboard
surveys conducted by OGOP. There are three 10-min counts spread throughout the day: morning, noon
and afternoon. Recently this has been changed to combining the survey effort into three consecutive 10-
min counts with the count conducted near the same time each day; no limitation on the distance of birds
were counted and there has been a variable field of view used for observations. Bird information
recorded has been limited to totals of species < 300 m and > 300 m from the platform. Bird activity such
as flying, on water or flock size was not recorded.

Europe

At present, there are no systematic seabird surveys conducted from oil platforms in the North Sea
(M. Tasker, JINCC, pers. comm.). In the early 1980s, the common method was to record all passing birds
in 100-min bouts and rig-associated birds once every 100 min (M. Tasker, INCC, pers. comm.).

Suggestions from Consulted Individuals
Methods for Shipboard Observations

In Europe, senior seabird researchers want to see the current standardized methods for shipboard
observations, data collection and storage in Europe maintained (M. Tasker, JNCC, pers. comm.; C.J.
Camphuysen, NOIZ, pers. comm.).

In Atlantic Canada, T. Lock (CWS, pers. comm.) advocates streamlining shipboard methods with
the well-established European protocols. Researchers on both sides of the Atlantic agree that seabird
observational data would be more useful, with a wider array of applications, if it were collected, tabulated
and processed in a common format.

Tony Lock realizes the difficulties of implementing the Tasker Method via observers currently
available with limited experience and skills in seabird identification. He advocates getting the best
quality data from the observers that are available.

The OGOP method currently in use involves conducting three consecutive 10-min counts in a 180°
arc off the bow at an unlimited distance (S. Farwell, OGOP, pers. com.; T. Lock, CWS, pers. comm.).
Originally, the three 10-minute counts were spaced throughout the day. The three 10-min counts were
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consolidated into three consecutive counts. This was to increase the quality of the observations by
allowing time for the observer to get adequately adjusted from their other job to focusing on a seabird
survey. T. Lock felt that good data from one area of the ocean were better than poorer data from three
places.

Tony Lock now suggests increasing the counts to six consecutive 10-min counts for a total of 60
min of observation time. Adding 30 min for computer data entry, results in a total of 1.5 hours per day
that would be required for an individual to devote to bird surveys.

Bill Montevecchi (MUN, pers. comm.) expressed concerned that monitoring of seabirds in relation
to the oil and gas industry should be conducted by a group independent of the industry. He thought this
would eliminate the potential of results being biased in favour of industry.

Methods for Fixed Platform Observations

Tony Lock (CWS, pers. comm.) thought that seabird data collected from fixed-platforms were
important for determining patterns of occurrence, timing of movements and seasonal abundance. Data
collected during winter are lacking for offshore areas, partly because rough weather conditions inhibit the
ability to collect data from moving ships. Fixed-platforms present a good way to collect data during the
winter.

Observer Training

The quality of observers on ships and fixed-installations is an issue of concern for seabird
biologists on both sides of the Atlantic. In an effort to create a joint European database of shipboard
seabird observations there is a minimum quality standard of observers from which data will be accepted
(C.J. Camphuysen, NOIZ, per. comm.). Only data collected by observers trained by European Birds at
Sea (ESAS) trainers are accepted. Data are not accepted from observers reading from an instruction book
only. Usability of the method (Tasker Method), detection abilities and identification skills have been
found to vary greatly between untrained and trained observers. Observer differences have been found to
have a significant effect on abundance estimates of seabirds from shipboard surveys (Van der Meer and
Camphuysen 1996).

Tony Lock (CWS, pers. comm.) emphasized the importance of observer quality in Atlantic
Canada: observers do not necessarily have to be experienced biologists, but could be industry people and
others who receive adequate training. Training qualifications should include proper motivation and
attitude. Some industry personnel have considered the job of seabird counting little more than a break
from their regular job. An upgrade in the general attitude toward the job of counting birds is
recommended.

Tony Lock’s suggestions for improvement include in-the-field training and/or on-the-job training.
Birds like Herring Gull and Northern Fulmar look similar in a text book but have a different manner of
flight. A training video would be a good aid in teaching important identification characteristics of seabird
behavior that are difficult or impossible to attain from still pictures and written text. T. Lock recognized
the fact that no such video exists at present but he thought one could be produced from existing footage
from various sources in Europe and North America.

Tony Lock also suggested there are 20-25 species of seabirds in Atlantic Canada that need to be
studied for identification purposes for seabird observations in the Northwest Atlantic. T. Lock also
identified a need for distance-estimation training. Accurate distance estimation is critical for estimating
bird densities from the data. Practice and field testing are necessary to fulfill this requirement.
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Urban Williams (Petro-Canada, pers. comm.) thought that an afternoon of classroom training on
seabird identification was not sufficient training and that in-the-field training was also needed. He stated
that in-the-field training was not feasible on the offshore platforms because of accommodation logistics
and work schedules. However, field training from supply ships was logistically feasible because of
accommodation availability.

Perry White, a weather observer trained for Provincial Airways Limited (PAL) who currently
works on the stationary platform Henry Goodrich situated on the Grand Banks, took a seabird
identification course (1-2 h in duration) given by K. Knox of Jacques Whitford Environment Limited.
Mr. White had some experience with seabirds from working on the rigs and from other boats before he
took the course. The course provided assistance, however, he felt that someone with less than his
experience might not be prepared to conduct seabird surveys after only a 1-2 h instruction session. A bird
identification guide enabled Mr. White to distinguish species like Black-legged Kittiwake and Northern
Fulmar and identification of immature gulls.

Baillie (2003) suggested a training course of no less than two weeks which would involve
classroom, laboratory and field work. Classroom sessions would use learning aids as field guides to
seabirds, video of birds at sea and study skins. Trainees should have in-the-field training sessions with
qualified instructors that would act both as instructor and a quality control person.

Data Recording

Baillie (2003) suggested recording observations directly onto computer (handheld palm pilot, data
logger, or laptop computer). However, in the event of computer malfunction, paper data sheets must be
available for use. Baillie (2003) expressed a concern for quality of data being recorded by observers at oil
and gas sites on the Grand Banks of Newfoundland. She reports that relatively simple data (e.g., a survey
where no birds were seen but the data sheet was not completed), but nonetheless important data, were
sometimes not recorded by oil industry personnel tasked with collecting seabird data. The report (Baillie
2003) stresses the importance of completing all the data fields on a data sheet including environmental
conditions, survey times, location etc., including surveys where no birds were observed.

Recommended Survey Protocols

Moving Vessels

Opportunities for shipboard seabird surveys will occur on offshore supply ships and seismic
exploration ships. Methods of seabird observations for these ships and any other industry related ships
can be adjusted to meet most seagoing vessels traveling at a speed of least four knots.

The quality of seabird observers within the oil and gas industry has been an issue with biologists
for some time. Training, both classroom and in-the-field, is an essential step in producing qualified
observers. Experience adds immeasurably to overall qualification of an observer. However, it is unlikely
that oil and gas industry trained seabird observers will attain the identification expertise of professionally
trained and dedicated seabird biologists.

The so-called Tasker Method of recording seabird observations from moving ships has been widely
adapted. This is the method used for most shipboard seabird surveys by various countries in the North
Sea and by the CWS in Atlantic Canada. The important advantage of the Tasker Method is that birds per
unit area, or densities can be calculated from the resulting data. This permits direct comparisons of
seabird populations between surveys in any area and at different times of the year.
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The Tasker Method requires quick identification of birds in flight without the aid of binoculars. The
observer is already taxed by other duties such as keeping track of time for the upcoming snapshot flight counts
as well as watching for and recording birds on the water continuously during each ten minute watch period.
Given the current observer training regime in place for industry personnel in Atlantic Canada, most of these
industry personnel will not attain the identification skill level required to comfortably carry out the full suite of
duties involved in the Tasker Method (T. Lock, CWS, pers. comm.; Baillie 2003).

Therefore, it is proposed here that the Standard Method of seabird observations conducted on
industry ships consist of a partial Tasker Method. By removing the snapshot count component and
keeping the 90° arc view off the bow beam, the method becomes more manageable for observers with
average identification skill levels. This will be called Method 1 in the following sections.

The complete Tasker Method would be of secondary use but used only when qualified observers
are available. It will be called Method 2. Exceptional oil and gas workers may attain adeptness in seabird
identification as well as have an aptitude for involved methodology. As well, professionally trained
biologists may be on ships from time to time. The complete Tasker Method is the preferred method of
shipboard seabird observations when fully-qualified observers are available.

There should be a minimum of three 20-min counts per day. The three surveys should be spread
through the day — morning, mid day and late afternoon. Each of the three 20-min counts should be
recorded in two consecutive 10-min watches.

Method 1 (Partial Tasker Method)

180° scan.—A 300-m wide band arcing from the bow beam to 90° off each side of the ship would
serve as the survey area. Only birds initially sighted with the unaided eye are counted. Binoculars can be
used to confirm identification of birds first spotted by the unaided eye. Binoculars may also be used
conducting surveys specifically for alcids (murres, puffins, guillemots), waterfowl, and loons which are
prone to flush or dive too far ahead of an approaching ship to be accurately counted or even observed.

Method 2 (Complete Tasker Method)

300-m band strip transect.—Each count is 10 min in duration. The transect area is a 300 m wide
band arcing from the bow beam to 90° off one side of the ship. Within the 300-m band, all birds on the
water are counted but all the flying birds are not necessarily counted.

Birds in Flight— Flying birds are counted separately using a different method. Ideally, all the flying
birds in the whole length of the 300-m band would be counted with one snapshot. However, the distance in
which flying birds can be detected is 500 m under good conditions. Therefore, several snapshots are needed to
cover the entire distance travelled by the ship in the 10-min period. The number of counts required is
dependent on the speed of the ship. If the ship was traveling at 8 kt, it will travel 2.5 km in 10 min (see Table
C-1 for other scenarios). If the maximum distance flying birds could be detected was 500 m, then five snap-
shots counts spaced at two-min intervals would be required. A snapshot count should be close to
instantaneous. Flying birds observed between the snap-shots are not counted.

Fixed-Installations

Fixed-installations differ from moving vessels in that they are stationary in the water and the birds
pass by the platform or are attracted to it. Surveys will be similar to moving vessel surveys in that they
will last for 10 min in duration and birds will be recorded using a similar data recording sheet.

ESRF Monitoring Protocols March 2004



§3. Seabirds 28

In order to maintain consistency, an observation post should be selected from which observations
can be conducted daily. An observation view area of at least 180° is required. A wider angle of view is
acceptable if it can be duplicated every day. There should be a minimum of three 20-min counts per day.
The three surveys should be spread through the day — morning, mid day and late afternoon. Each of the
three 20-min counts should be recorded in two consecutive 10-min watches. This will provide an
indication of which birds are hanging around the fixed-installation versus how many are flying past.
Birds should be recorded as inside or outside a 300-m radius from the fixed-installation. Activities of the
bird, such as flying or ‘on water’ and distance from the platform will be recorded. Some birds, especially
gulls are attracted to vessels and may be present throughout the day. There will be space on the data
recording sheet to record this observation. Surveys from fixed platforms differ from moving vessels in
that all birds in flight as well as on the water within the 300-m survey zone are counted as ‘on’ survey
area. In addition it is recommended that there be one nearly instantaneous count of all birds within the
300-m survey zone at the start of each 10-min watch. This will help determine how many birds had been
attracted to and were lingering around the fixed-installation. Any oiled birds observed will be recorded,
including species identification and the amount of oiling observed.

In addition to the 10-min seabird watches, a daily early morning check of the vessel for stranded
seabirds on the deck should be conducted. Leach’s Storm-Petrel are attracted to lights at night and are
frequently found on ocean-going vessels in the morning. Often unable to fly, the birds must be rescued in
the prescribed method (see Williams and Chardine 1999). A fixed walking route that includes accessible
areas on the vessel where Leach’s Storm-Petrels have a history of being found should be covered once a
day (Davoren et al. 2001). The timing of the walk is im