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History of Seabird Database Project

Need to evaluate seabird
distribution for offshore
proposals

No centralized repository of
seabird data for the U.S. Atlantic |~

USFWS funded USGS to catalog
seabird datasets in 2005

USFWS further funded USGS to
compile and standardize data
into a single database in 2006

BOEMRE added funds to
continue work and add modeling
component in 2008




Study Goal and Objectives

e Goal: To create a database of seabird observations and survey
effort for the western North Atlantic between Florida and
Maine and model the distribution of selected seabird species

— Obijective 1: gather seabird occurrence data along with other
biotic and abiotic variables

— Objective 2: develop biological distribution models for seabirds
using available occurrence data and environmental variables.

— Objective 3: generate seabird distribution maps for a suite of
species that inhabit the continental shelf zone along the U.S.
Atlantic coast from Florida to Maine
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Overview of Methods

Develop a catalog of seabird survey
and observation datasets.

Acquire seabird and biophysical
data (e.g., bathymetry, SST,
chlorophyll) for modeling

Standardize seabird data for
modeling

Match seabird data with biophysical
data

Conduct hierarchical modeling
Predict species distribution



Seabird Dataset Catalog

 Create a catalog of seabird
datasets

e Record information about
datasets and information
they contain (metadata
catalog)

— Coverage area
— Abstract
— Dates

— Data type (digital, analog,
text file, GIS)

e Locate data and archive
where possible

taset Catalog

NW Atlantic Seabird

Distribution - Dataset Catalog

science for a changing world

4 Create Date:| 03-09-2005 Cat. Date (12-07-2007 1D: 1

Tit.le:lSEFSC Atlantic surveys, 1992 Hewledit |

Version: Proj. ID:l [

Add Data Contact:  Garrison, Lance |
Contact |Originator: | ;l s

Location:

Blake Plateau area of the Atlantic Ocean between 28 ;I
degree and 35 degree Morth latitude and from the

‘West-East Longitude:
Horth-South Latitude: 35 26

[South Atlartic Bight ] utmzone:[ |

Keywords: Data Types
Information
Subject: |seablrd and marine mammal survey ;I Format:

Abstract: Date accessed:

&0 Atlantic Ocean ship survey was conducted by NOAS Southesst
Fizheties Science Certer to study marine mammals and pelagic apex
precators. The primary ares of operation wwas in the Blake Plateau area
of the Atlantic Dcean between 28 dedgree and 35 degree Marth latituce

File Location:
At USGS?
Distribution:
URL:

Purpose: =
To document snd study marine mammals and pelagic apex predstors Data Quality
Quality Report:

GECDB - Coord. Sys.:
Fairt 2 Datum: 2

Excel spreadsheet and shapefile coverage

7/15/2005  File Size (MB):

SEFSC Atlartic 1992a-h.csv, SEFSC Atlantic 1992a-b.shy
Ves 2 I Distribution Cost: IFree =

Ay Adoress 3|

seamap.eny duke eduidstasetsidetail'd

+VER vI Werified for Correct Data Entry

Good gualty data collected as continuous record
observations, athough we believe that marine

Add Record | Delete Record

Source Citation: Add citation | Remove cite link | c Accessed via OBIS-Sealap webste
|Oregon Il Cruize 92-01 ;l
Information Data Pr Information
Update Data Set Dates: Status: |Complete hd itive ? |Mo hd
Frequency:|tone Planned = I Start Date:l 14411992 Standard: [FGDC i Sens. Type: <
Status:|Observation Dete - I End Date:l 20 0 992 Priority: | Classi i I 9
Progress:[Complete = I Restrictions: il

Close

Record: 141 4 || 1k |>I Hel of 54



Example Seabird Surveys

Years of
Dataset surveys Region of survey
Manomet Center for Conservation Sciences 1978-1980 Gulf of Maine, Mid-Atlantic Bight
Cetacean and Seabird Assessment Program 1980-1988 Gulf of Maine, Mid-Atlantic Bight
Georgia pelagic surveys 1982-1985 South Atlantic Bight
Southeast Fisheries Science Center surveys 1992, 1998, 1999  South Atlantic Bight

Winter Survey of the Mid-Atlantic
Cape Wind, Mass Audubon

North Carolina Shelf — trophic predators
Bar Harbor whale watch

NOAA Ecosystem Monitoring Survey

NOAA Herring Acoustic Survey

2001-2003
2002-2006
2004-2005

2005-2006

2007-2010

2006-2010

Mid-Atlantic Bight
Nantucket Sound

Offshore North Carolina
Offshore Mount Desert Island, ME

Gulf of Maine, Mid-Atlantic Bight

Gulf of Maine, Mid-Atlantic Bight




Data Standardization

e Create master observation
dataset
— Create standard species lists

— Create common data fields (date,
time, observation ID, effort ID, etc.)

e Create effort dataset when
possible and link to species
observations

— presence AND absence data

— facilitates error detection



Relational Seabird Database

Postgresql 8.4 (PostGIS) database *%Qr@

Opensource, fully relational database with spatial
querying features

Very quick access and querying

Geometry information can be stored directly in the
database in open standards formats

Allows complex geometry queries

Can be mapped directly with some GIS products (not
ArcGIS 9.3 but in 10 you can map, but not edit data
directly from the db)


http://railsgrammer.com/wp-content/uploads/2010/11/postgresql.jpg�

cor

conveyance_id: INTEGER [PK]

conveyance_name_tx: VARCHAR(30) [ AK
survey platform_cd: CHAR(1) [FK]

|

survey_platft start_dt: DATE
survey_platform_cd: CHAR(1) [PK)|— — — — end_dt: DATE

— S curvey_ type_cd: CHAR(1) [ FK]
survey_platform_ds: VARCHAR(30) survey_method_cd: VARCHAR(10) [ FK ]

spatial_ref_sys
srid: INTEGER [PK]

auth_name: VARCHAR(256)
auth_srid: INTEGER

srtext: VARCHAR(2048)
projdtext: VARCHAR(2048)

try_columns

f_table_catalog: VARCHAR(256) [ PK ]
f_table_schema: VARCHAR(256) [ PK ]
f_table_name: VARCHAR(256) [ PK]
f_geometry_column: VARCHAR(256) [ PK ]

coord_dimension: INTEGER
srid: INTEGER
type: VARCHAR(30)

—ggheading_tx: VARCHAR(20)

i t_id: INTEGER [PK]

dataset_id: INTEGER

source_transect_id: VARCHAR(100) [AK]
source_dataset_id: VARCHAR(100) [FK]
start_dt: DATE

start_tm: TIME

end_dt: DATE

end_tm: TIME

transect_time_min_nb: REAL
transect_distance_nb: REAL
traversal_speed_nb: REAL
transect_width_nb: REAL

observers_tx: VARCHAR(100)

visibility_tx: VARCHAR(100)

weather_tx: VARCHAR(100)
_beaufort_nb: INTEGER
wind_speed_tx: VARCHAR(20)
wind_dir_bc: VARCHAR(12)
seasurface_tempc_nb: REAL
comments_tx: VARCHAR(1000)

track_gs: VARCHAR(0)
conveyance_name_bx: VARCHAR(30) [ FK

wave_height_tx: VARCHAR(30)
spatial_type_tx: VARCHAR(6)

|

dataset_id: INTEGER [ PK]

dataset_type_cd: CHAR(10) [FK]
original_dataset_id: INTEGER [FK]
metadata_tc VARCHAR(5000)

——————

source? t_id: VﬁRCHARUUD]*FAK ]

—_— |

| |

| |

| |

| |

| |

| |

| |

atasol typ0 Jr
) type_cd: CHAR(10) [PK] survey

type_ds: VARCHAR(30)

transect_lines
transect_lines_id: INTEGER [ PK ]

source_transect_id: VARCHAR(100) [FK]
tr. ct_lines_gs: VARCHAR(0)

_points.
transect_points_id: INTEGER [ PK]

source_transect_id: VARCHAR(100) [FK]
tr: 1 _points_gs: VARCHAR({O)

observation

observation_id: INTEGER [PK]

e transect_id: INTEGER

dataset_id: INTEGER

source_obs_id: VARCHAR({100) [ AK ]
source_transect_id: VARCHAR(100) [FK]
_dataset_id: VARCHAR(100) [FK]
observation_dt: DATE

observation_tm: TIME

observers_tx: VARCHAR(100)
original_species_tx: VARCHAR(120)
spp_cd: VARCHAR(6) [FK]
obs_count_intrans_nb: INTEGER
obs_count_general_nb: INTEGER
animal_age_tx: VARCHAR(30)
plumage_tx: VARCHAR(30)

behavior_tx: VARCHAR(500)
travel_direction_tx: VARCHAR(30)

—————— —eiflight_height_tx: VARCHAR(30)

distance_to_animal_tx: VARCHAR(25)
angle_from_observer_nb: REAL
visibility_te: VARCHAR(100)
weather_tc VARCHAR(100)
seastate_beaufort_nb: INTEGER
wind_speed_bx: VARCHAR(10485760)
wind_dir_tc VARCHAR(12)
seasurface_tempc_nb: REAL
comments_tx: VARCHAR(1000}
location_gs: VARCHAR(0)
imal_sex_tx: VARCHAR(10)

survey_method_cd: VARCHAR(10) [ PK

survey_method_ds: VARCHAR(50)

species_id: INTEGER [ PK ]

specles_type_cd: CHAR({1)
spp_cd: VARCHAR(E) [ AK]
common_nm: VARCHAR(100)
scientific_nm: VARCHAR(100)

itis_cd: INTEGER




Environmental Data

Created a Y4 degree grid based on smoothed SST data

Summarized environmental data based on these %
degree grid cells

SST, bathymetry, slope, chlorophyll, SST fronts, ocean
winds, NAO



: SST Gradient Magnitude (°C per km)
NOAA Coastal Relief Model ) ) 1

Bathymetric data sources include the LI Mational Ocean
Service Hydrographic Database, the L |,_| al
Survey (USG5, Monterey Bay Aguaiium Ii‘ weh
Irstitute (MBARI ), US Army Corps of E'“{""""'- LIDAR
(SHOALS b, and various other scademic institutian

Sea Surface Ternperature {°C}

a 5 10
——

Annual Temperature Span
(Max Min)




Seabird
Occurrence Data

e >400,000 observations have
been accumulated from 70
datasets

e >270,000 seabird
observation from U.S.
Atlantic waters (>100k from
Canada in PIROP)

e >data spans the 1900s, most
collected from 1978 through
November 2010

e Data collected using a mix of
scientific and non-scientific
methods

12



Seabird Survey Effort

* In order to better document the
spatial and temporal variability of
seabirds surveys in the Atlantic
OCS, we standardized survey effort
to account for both discrete-time
and continuous-strip surveys.

e Color schemes represent a
standardized range of the number
of surveys conducted in each grid
cell in 5 minute equivalents.

* Discrete time transects: 5 minute
equivalents = # of 5 minute
periods of survey

e Continuous time transects: 5
minute equivalents =0.8333
nautical mile survey segments
(the distance traveled by a ship
traveling 10 knots for 5 minutes)

Seabird survey effort - total

five minute equivalents

0-25
25 - 50

50 - 100
100 - 250
] 250 - 500
B 500 - 1000
I 1000
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Seabird survey effort - 1970's Seabird survey effort - 1980's

five minute equivalents

five minute equivalents

0-25
25-50
50- 100
100 - 250

e 22 USGS;|

sciewge for & chamgg wenk

0-325
25- 50
50-100
100 = 250
250 - 500




i

Seabird survey effort - 1990's Seabird survey effort - 2000's

five minute equivalents

five minute equivalents
0-325
25. 50
50100
100 - 250

0-325
25=50
50- 100
100 = 250
250 - 50D
500 - 1000

250 = 50D




Example Effort —
Corrected Species Data:
Common Loon

Common loon count per unit
effort (five min. equivalent).

Combining datasets
increases our spatial and
temporal knowledge of
species distribution.

Including survey effort
information yields a less
biased and more informative
view of distribution.

Not modeling however, and
can’t predict where we have
no data.

Effort-adjusted Common Loon cnunts?nr 1-52-"3 - 2010
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Seasonal Survey Effort (cont.)
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Seabird Survey Tools o

Select the track file to divide into transects:

e Tools developed to work with | =]
existing seabird datasets ~Data/ime fields
waneds. Dte and-ime fields may pe he same.
* Survey track divider — divides ST -
tracks by distance or time Begintime fisld: | o
e Seabird density estimator — SrleEmi: | K
_—_ End time field: -
calculates densities for t ' =
chosen species based on Yeep s airkingD. | =]
discrete transects and % Divide by distance ™ Divide by time
species counts e e osied R nautical miles

Submit About

Yerzion date; 12/415/2009
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Seabird Density Calculator

Selectthe species observation data: I_ vl

—Obzervation fields

Selectthe zpecies field: I

Ll L

Select the count field: I

¥ Include date checks?
Select the obzervation date field: I ﬂ

v Include time checks?

Selectthe obzervation time field: I j

Awvailable species: Species added:

Seabird density calculator

Selectthe survey tranzect data: IF'u:uIyIine feature data are the only allowable trj

=10l x|

—Tranzect fields

Select the transect distance field |
{must be nautical rile unitz):

Select the tranzect start date field:

Select the tranzect start time field:

K K1 ) K 8 K R K

|
|
Selectthe tranzect end date field: I
|

Select the transect end time field:

Enter the time buffer in seconds: IBD

Enter the survey track buffer in

coordinate svsterm measure units: I-I units
Enter the survey track width in I o
Select the unitz of = =

measure that density will be calculated using:  OMEEr J

About |

Verzion date: 11 Feb. 2010

4
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Future Plans for Database

Transfer data to USFWS servers for public accessibility

Create metadata files to allow filtering of sensitive data

Create web accessible front end

Develop tools for exploring data
Work with other regions to incorporate additional datasets
— SEANET data to be incorporated next

— Create connection to OBIS for data sharing availability among other
online data access sites




e Thanks to all the contributors of data.

e Thanks to BOEMRE and USFWS for funding

this important work. n
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