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Overview

The inverted pyramid...
(Quoting: Edward Vanden Berghe)

data sharing / integration

= Geographic Systems
A gathering

Halpin et al. (Tuesday)

OBIS-SEAMAP: Developing a biogeographic research
data commons for the conservation of marine
mammals, sea birds and sea turtles




Topics 9

v OBIS-SEAMAP: overview / current status
v OBIS-SEAMAP: architecture / process
v Example Analyses:

v Habitat modeling

v Spatio-temporal modeling

Conserving Marine Animals in a Dynamic Ocean...
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OBIS - SEAMAP Team U

Geospatial Analysis | Marine Animals
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OBIS-SEAMAP Project Strategy @

Attract Data Providers with Tools

mapping tools; analysis with other biological, physical and
anthropogenic data layers; FGDC / ISO metadata creation;

download / upload facility
Build Online Archive

searchable by: species, location, time, methodology, provider,
results mapped, and cross-referenced to species profiles and
dataset details

Substantiate with Research

applied and fundamental research relating species distribution
and abundance to ocean habitats, climate change, seasonal
variability, and anthropogenic impacts




OBIS-SEAMAP

Ocean Biogeographic Information System
Spatial Ecological Analysis of Megavertebrate Populatlons
marine mammals, seabirds, sea turtles

A Search

» Query taxonomic, spatial
and temporal data

A Explore

» Browse datasets and
species profiles

A Map

» Interactively map biological and
environmental data




Online Archive

Design Principle: Central database — multiple views
Y

Taxonomlc Search View Nl A GIS Files View
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Central

Database(s) | ||| >

S =%

Internet Map
Server Vlew

Database Vlew_




Current Status
100 datasets, spanning 1947 — 2004,

(297,105 records)

Browse Datasets =3
tip: column headings are sortable years ‘g} = *
<% i
title~ platform effort begin end birds mammals turtles
Aernal surveys of marine birds and
mammals in support of oil spill response boat no 1994 1997 15892 887 5]
and injury assessment
Allied Whale / College of Atlantic North
Atlantic Humpback Whale Catalog, 1976 boat no 1978 2003 0 g 0
- 2003, ver2
m'%z?e”ggiﬁoﬁgh Atlantic Finback boat no 1977 1991 | 0 648 0
BIOMASS boat no 1980 1985 16712 0 0
Cascadia Research Blue Whale Photo IDs
for US West Coast, 1972-2002 boat yes 1979 2002 | 0 =532 0
Cascadia Research Marine Mammal
Surveys in US West Coast, 2002 boat no L ALL L el s
Ii)slgc?_ngge Lab Albatross Tagging, tag yes 1997 1999 657 0 0
_ﬁ)_tj:fkir‘;l:;rth Atlantic Harbor Porpoise tag yes 1005 2000 0 casg 0
Duke Morth Atlantic Turtle Tracking tag yes 2002 2004 0 0 3383
EfgséﬁF’_algg%Sea Turtle Tracking Project tag . 1996 1997 0 0 394
Isnudrljgyo;t[algr; Marine Bird and Mammal boat no 5003 2003 2893 21 0
IPHC Opportunistic Short-tailed Albatross boat no 1993 2002 141 0 0




Current Status

Browse Species Profiles

369 Species Profiles

marine - - i
Sousa teuszii Atlantic humpback dolphin
mammals
marine . .
Stenella attenuata Pantropical spotted dolphin
mammals
marine .
Stenella clymene Clymene dolphin
mammals
marine . .
Stenella coerulenalba Striped dolphin
mammals
marine . - i
Stenella frontalis Atlantic spotted dolphin
mammals
marine . . i )
Stenella longirostris Spinner dolphin
mammals
marine . .
Steno bredanensis Rough-toothed dolphin
mammals
marine .
Tasmacetus shepherdi Shepherd's beaked whale
mammals
marine .
Trichechus manatus manatee
mammals
marine . . .
Tursiops aduncus Indo-Pacific bottlenose dolphin
mammals
marine . .
Tursiops truncatus Bottlenose dolphin
mammals
marine "
Ursus maritimus polar bear
mammals
marine . . ) ) .
Zalophus californianus California sea lion
mammals
marine . . )
Zalophus japonicus Japanese sea lion
mammals
marine - .
Zalophus wollebaeki Galapagos sea lion
mammals
Halaenoptera physalus FIn whale
mammals
marine . .
Berardius arnuxii Arnux's beaked whale
mammals
marine

Ooarardirme h=irdn

ODaird'e haal-ad wwbhala




Current Status

Caretta caretta (Loggerhead sea turtle)

369 Species Profiles |z

Can be Confused With
Distribution
Map of OBIS-SEAMAP Data
Points
. - . Ecology and Behavior
» Natural history information | ==zt

Links
References

» Taxonomic classification e
> B i b I i Og rap hy / We b Li n ks Image credit: Garth Mix, GMIX Designs

taxonomy & nomenclature

Scientific Name Caretta caretta

u “ i) u Taxonomic Ra_nk_ Subspecies . .

> LI n kS to re rofl | eS Original Description (Linnaeus, 1758)Linnaeus, 1758(Linnaeus, 1758)
Scientific Synonyms (since Caretta caretta caretta; Testudo caretta
1950)
Common Name Loggerhead sea turtle
All Common Names English: loggerhead sea turtle, loggerhead
Spanish: Tortuga-marina caguama

Taxonomic Parents Kingdom: Animalia

Phylum: Chordata
Subphylum: Vertebrata
Class: Reptilia
Order: Testudines
Family: Cheloniidae
Genus: Caretlta
Taxonomic Children
Taxonomic # 173830
Taxonomic data is courtesy of the Integrated Taxonomic Information System (ITIS)

Horne » Species Profiles = Species Profile Ernail this page =]

Printer-friendly version S5

Megaptera novacangliac (Humpback whale)

Mames and Taxonomy

Physical Description / Field ID
Can be Confused With
Cistribution

Ecology and Behavior

Feeding and Prey

Threats and Status

Links

References

Relevant OBIS-SEAMAP Datasets

"

/

photo credit: NOAA Phota Library




Work In progress ...

e

Approximately ~50 additional datasets in progress

Records Over Time
, 600
© .
S 500 - - 500,000
4 In progress 5
o 400 - .
— .
300 - 297,000 : ?
200
100 1
O " T T
2003 2004 2005
Startup
> .
Capacity .

Tools & Analysig




Data provider tools

cruise year month day fime lat lonig SpECias gsize
aar01 | 1997 8 23 94334 40646 -68507|SADDLEBACK DOLFHIMN | &
aaTgr 1947 & 23 133507 40378 -68.12X SPERM WHALE ]
|70 | 1997 & 23 14:01:05 40335 -65.068 PILOT WHALE =
a7 | 1997 8 23 142526 40283 -65.014 FIM WHALE 1
a@aTon 1947 & 24 4117 394973 -67.3%1 SPERM WHALE 1
8701 | 1997 8 24 64222 39975 -67.328 KILLER WHaALE 2
401 | 1997 8 M 55231 3999 -67.30 KILLER WHALE 3
aaTgr 1947 & 24 65430 39993 -67 295 SPERM WHALE 15
a|aToT | 1997 & 24 65905 40 -67.283 SPERM WHALE 3
4701 | 1997 & 24 TAT:4 40027 -687.233 STRIPED DOLPHIM 1
aaTon 1947 g 24 22210 40122 -67.047 UID LARGE WHALE 1
88701 | 1997 8 24 95812 40265 -66.767 FALSE KILLER WHALE i
48701 | 1997 8 24 1001322 40287 -66.725 FALSE KILLER WHALE 2
i+ WbyDika for B Blest il i e
S o
e — Using the
Ceganitabon R
PO DB SE AMME
b AR i
== MyData
S = ¥ y
ap
Conrtry A
o 1 1] [ ]
Fax 1
= |nterface
R kg al e
LAY iy ] ik in F Ak
Edit My Profie

Taasesery Meladsta

% Duke Marine Lab Ses Turthe Tagoing Edit, View  Edit, View ] Dbt
Along Morth Cancling Coast, 20002003 Jrgaitilih
+ b P Dhnbnset

Go from raw data

to mapped data
with taxonomies
and metadata

Cetacean Survey in NW Atlantic, 1987 by NOAA North East
Fisheries Services Center (NEFSC)

D 19
# of Records 60
Date, Begin  1987-Aug-23

Date, End  1997-Sep-4
Latitude, Min 3838
hi“:”de' 4140
hongluide. 59 36
]ﬂn?alglme' 6184



Data Provider Profiles

Profile

Dr. David Hyrenbach

Title Research Scientist

Personalized
provider profiles:

Duke University Marine Laboratory
Organization
acrony m: DUMWL

ﬁiﬂgrﬁis 135 Duke Marine Lab Road

Eﬂl\lddrz?s ‘/ aCknOWIEdge
S contributions
Zip 28516 v faC| I |tate

Country USA d ataset

Phone +1(252) 504-7576

ol yemosmare o 2R management

LRL httpefmoray ml duke eduffdavid_hyrenbach shtml _
Comments ‘/ promote

Edit My Profile .
cooperation

Datasets
DD e [ IS [T [ |

7 Duke Marine Lab Albatross Tagging David Hyrenbach




Mapping functionality:

OBIS-SEAMAP Beta Mapper - Microsoft Internet Explorer

File Edit View Favorites Tools  Help f
» » .
e Back () |ﬂ @ - Google - |cmap @ . ®{zend Studio ~ EHDebug - &8 Profile
: Address |@ http:/fseamap.env.duke.edufpratomap) v| &
OBIS-SEAMAP Beta Mapper Your session has expired. Start Date: End Date: hrrr- MDD
select dataset (0 of 100 selected)... s select spacies (0 of 305 selacted)... s
[1) SEFSC Aflartic surveys, 1993 [3) — | ||i173828) Cheloniidae =
[2) Short Title Here [172820) Caretta caretta
(5] SEFSC Atlantic surveys, 1998 (226) M| [11728232) Chelonia mydas b
Exclude Platforms: Dtag D boat D plane Exclude Taxa: DA\res D tammalia D Reptilia
" T Y ShowSpecies: [
=150 o0 —10g 00 50| 00 of G ] IS Lo T K lv) V) 150[ G0 [TTTToeTTTTTTTommmooooooommooooos &)
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Mapping functionality:
Show species

type Mapper - Microsoft Internet Explorer

File Edit “iew Favorites Tools Help

» > :
e Back = \_) \ﬂ @ GOOSIC - lcmap @ HZend Studio ~ ¥ Debug ~ @ Profie
: Address |féj http:ffseamap. env.duke . edufprotomapf v| 2
OBIS-SEAMAP Prototype Mapper Start Date: | |End Date: | BB D

select dataset [1 of 100 salected A | |[select species [47 of 305 selacted)... A
[1) SE Al ant 1 — —
[2] Short Title Here
(5] SEFSC Aflantic surveys, 1999 [236] v b
Exclude Flatforms: Dtag D boat D plane [ 1t4ammalia D Reptilia
F & N
e =a] 0] =30 £ ™" 7

0

/=) Redraw Map

O @ SEFSC Atlantic
sunenys, 1992 (2]

@ cheloniidas

® Caretta caretta
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@ poves D

D Procellariidas

e~ +0 00 v

@ puffinus gravis
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2 Deeanites oceanicus

2 Phasthon

0 240 480 720 G0 1200 km & Phasthon lepturus
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Frojection:
ocoidentalis

| Left:-26.45  Map Units: Degres

R . @ sula dactylatra
Right:-65.57  Dist:

'
'
'
E D Puffinus Iherminieri
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house
Bottom: 23.49 -FTEZ
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Mapping functionality:
Select by species

type Mapper - Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help i

@Back @ J \ﬂ @ > GOOS]C' cmap > @ HZend Studio = ¥HDebug ~ @ Profile
Go
OBIS-SEAMAP Prototype Mapper Start Date: ate. “MM-DD

: Address |@ http:/{seamap.enyv, duke. edufprotomap) i

Exclude Platforms: I:ltag I:lboat I:lplane
r Y A

=100 O =S (-5

<
No.3

D Cheloniidae

D Caretta carstta

L Eretmochelys
imbricata

@ Dermaochelys coriacea

"] SEFSC SECAS b
O 1992

Cheloniidae

Caretta caretta

* Dermaochelys coriacea

SEFSC SECAS
1995

0 —&0)

Cheloniidae

o 1100 2200 3300 4400 5500 km
Caretta caretta

1 .
1 :
1 1
i * Chelonia mydas 1
1 1
1 1

Frojection:
i feleetion + chelonia mydaz

Left:-130.6 hap Units: Degres

+ Dermaochelys coriacea
Right:-32.0 Dist:

@] H UNCw 2002

Bottam: Z WLEITED

& Cheloniidas
Top:B53 Qﬂouse A Caretta caretta L3

<

|

@ Done, but with errors on page.  Internet




Mapping functionality:
Select by Survey

OBIS-SEAMAP Beta Mapper - Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help 1','
» oo » .
eBack M > | \ﬂ @ : Google ~ |cmap @ . @®|zend studio - EHDebug - @ Profie
: Address |€| http:/{seamap.env.duke. edufprotomap vl 6o

Start Date: End [ate: }YYYY—MM-DD

select species (47 of 205 selectad)...

[3] Short Title Here 7. itta
[S1SEFSC Atlantic surveys, 1933 [2368) 173833] Chelonia mydas

& Flatforms: Dtag I:‘boat Dplane

Exclude Taxa: Dﬁ\res I:‘Mammalia DReptilia

b

Show Speeias: D
\Legend

@ Redraw Map

O [ @ SEFsc atiantic sunvers,
1998 (3

N Graticules

I:l Earth Image

L /]
L /]
O [ 1 continents
L]
®

I:l I:I Long Ling Effort

Bathymetny

BEsE~+a0 00w

0 420 G40 1260 1680 ZL100 km

Frojaction:
| Left:-94.50 kap Units: Degres
Right:-55.50 Dist:

Bottam: 19.20

Mouse
% -20.19

Top:46.50 ::.“se 2025

@ Done D Internet




Mapping functionality:
Exclude by survey type

OBIS-SEAMAP Prototype Mapper - Microsoft Internet Explorer,

File Edit Yiew Favorites Tools Help '

eaack - \_/J \ﬂ \g ” GOOS]Ev IE ” @ HZend Studio - @CDebug ~ & Profile
Go
OBIS-SEAMAP Prototype Mapper Start Date: | End Date: b MDD

| Address |€| http:/{seamap.eny . duke edufprotomap) 4

select species [B of 205 selected)...

[ BI8

w

(Mo~

@ Redraw Map

o O Pacific turtle tragks:
Turtle-Safe Seas project
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o) *  East Pacific Sea Turtle
Tracking Project
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1
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Mapping functionality:
Select by date

OBIS-SEAMAP Prototype Mapper - Microsoft Internet Explorer

File Edit “ew Favorites Took Help

» » :
esack - |ﬂ @ Google » |cmap ; @ lzend Studio -~ EHoebug ~ @ Profile

: Address |ﬁj http: ffseamap. eny. duke. edufprobomap)

OBIS-SEAMAP Prototype Mapper

2L 3

Exclude Taxa: DA\tes DMammalia DReplilia

r &

Show Species; |:|
BRI . 0 | ke 1

=) Redraw Map

® A Short Title Here

Maorth Atlantic Humpbad:
Whale Catalog

=

B Short Title Here

B Duke North Atlantic
Turtle Tracking

3]

@ SEFSC Atlantic suneys,
19990 (236

N Zraticules

Earth Image

3]

Continents

l:l Long Line Effort

@0000 O C O C

EO0EOAE

Bathymetry
0 Sdo 1080 1620 2160 2700 km

Frajection
| Left:-226  Map Units: Degres
Right:-26.1  Dist:

Bottam: 18,1 245

Top: 520

houze
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'
OBIS-SEAMAP Project Strategy @

Attract Data Providers with Tools

mapping tools; analysis with other biological, physical and
anthropogenic data layers; FGDC / ISO metadata creation;

download / upload facility
Build Online Archive

searchable by: species, location, time, methodology, provider,
results mapped, and cross-referenced to species profiles and
dataset details

Substantiate with Research

applied and fundamental research relating species distribution
and abundance to ocean habitats, climate change, seasonal
variability, and anthropogenic impacts




Work In progress ...

e

Approximately ~50 additional datasets in progress

Records Over Time
, 600
© .
S 500 - - 500,000
4 In progress 5
o 400 - .
— .
300 - 297,000 : ?
200
100 1
0 - T i
2003 2004 2005
Startup
- . R&D
Capacity .
Tools & Analysig




OBIS-SEAMAP

Marine habitat modeling

Geographic Space

o i " E:id

Sample Data

Statistical Applications
Data Space

Species ~ Variable 1 + Variable 2 + Variable 3

,.-/ .. L )
e Mod

:

Geographic Space

Model Habitat




Sperm Whale: Physeter macrocephalus

-4 __J OBIS-SEAMAP

-

NEFSC98 1

D 60

# of Records 505

Date, Begin 1998-Jul-8
Date, End 1998-Aug-3
Latitude, Min  37.14
Latitude, Max 40.30
Longitude, Min -73.77
Longitude, Max -68.88

@Q \iew Species Recorded

% View Metadata
%) Download Data

&Download Shapefile
| rsar ]

Citation

43 00

=
v

HICHOLAS SCHOOL OF THE
NE

ENVIRONMENT AND LARTH SCIINCES

DUKE UNIVERSITY

43 Q0

=7t

Dlarger image
Qinteractive map

Palka, Debi. 1998. Northeast Fisheries Science Center 1998 Survey 1.

Sponsor: VH NOAA Northeast Fisheries Science Center (NEFSC)

NEFSC

Two NEFSC Data sets

NEFSC 98 2

D 62

# of Records 315

Date, Begin 1998-Aug-9
Date, End 1998-Aug-31
Latitude, Min  39.40
Latitude, Max 42.10
Longitude, Min -69.13
Longitude, Max -64.80

éﬁ View Species Recorded
% View Metadata
%) Download Data

@ Download Shapefile
| £sar )

Citation

44 gl

o0

CE o]

43 00

43 [00

Qlarger image
Dinteractive map

Palka, Debi. 1998. Northeast Fisheries Science Center 1998 Survey 2.

Sponsor: VH NOAA Northeast Fisheries Science Center (NEFSC)

NEFSC




Sperm Whale: Physeter macrocephalus

af

Two SEFSC Data sets

SEFSC Atlantic surveys, 1999 (236)

D 5 )
# of Records 1247

SEFSC Atlantic surveys, 1998 (3) Date, Begin  1999-Aug-9
Date, End 1999-Sep-25

D 1 -85 ; Latitude, Min  28.52

# of Records 1073 g Latitude, Max  39.16

Date, Begin 1998-Jul-9 Longitude, Min -81.14

Date, End 1998-Aug-20
Latitude, Min ~ 24.37
Latitude, Max 38.14
Longitude, Min -81.40
Longitude, Max -70.61

Longitude, Max -73.05

@ View Species Recorded

g
% View Metadata W

%) Download Data

Dlarger image

;ﬁg Download Shapefile @interactive map

@ View Species Recorded

% View Metadata
Citation

Download Data i i -
Roden, C. 1999. Summer Atlantic Ocean Marine Mammal Survey. Southeast Fisheries Science

@larger image Center, NOAA
g Download Shapefile Qinteractive map ! I

Sources: Cruise Results; Summer Atlantic Ocean Marine Mammal Survey; NOAA Ship Oregon 1T
Cruise OT 99-05 (236)

Citation <,
Roden, C. 1998. Summer Atlantic Ocean Marine Mammal Survey. Southeast Fisheries Science Sponsor: V NOAA Southeast Fisheries Science Center (SEFSC)
Center, NOAA. SEFSC

Sources: Cruise Results; Summer Atlantic Ocean Marine Mammal Survey; NOAA Ship Relentless
Cruise RS 98-01 (3).

Sponsor: H MOAA Southeast Fisheries Science Center (SEFSC)

SEFSC




Environmental Variables

Regional / Seasonal: Classification / Regression Models

e.g., Depth, Slope, Sea Surface Temperature, Sea Surface Height,
Distance to Shore, Chlorophyll, Temperature Gradients

Multiple environmental variables associated across time series

Time-series
Environmental Variable(s)

Observation Dataset (Cruise) Environmental Variable(s)

| © Physeter macrocephalus
= Grampus griseus
“Trackline
50-m Isobath
Isobaths
200-m Iscbath b
= Study area
s - " " " AVHRR-SST 1 Daily observation 47 AVHRR-SST images
7/9/98 -8/17/98

temporally composited observations




Environmental Variables

Regional / Seasonal: Classification / Regression Models
Multiple environmental variables associated with each observation point

Marine animal Cruise transects Sample points
Observations (sampling effort) vs. random points

\ D(coast)
D(outer-
\ shelf)
D(shelf-
break)

T ‘ SST




Analysis — Data Extraction Tools

Models to automatically extract environmental data
layers for spatio-temporal analysis

2

getJulianDays

ftpSST

HDF2GRID

genﬂanngtmmEﬁﬂn

Model: Get-SST

&

Synchronize Layer Display by Date |¥|

Select Layers

| Telemetry

Select Date

2004-01-01

2004-01-15
2004-01-22




Sperm Whale: Physeter macrocephalus

Physeter macrocephalus

Legend
] Spemn Whales

Effort

_DATASET e
SEFSC Atlantic surveys, 1998 ;'

SEFSC Atlantic surveys, 1993 ey

Image credit: Garth Mix, GMIX Designs

. NEFSC 98 Cruise 1 )
Sample points s cuez
vsS. random points tana
Depth
Value
® [} High : 2643
L]
. O Low : -8581
| . Depth

\ D(coast)
D(outer-
\ shelf)
D(shelf-
break)

Yo Yoroy SST




Sperm Whale: Physeter macrocephalus

Physeter macrocephalus

Legend
o Random Points
Effort

_DATASET 15
SEFSC Atlantic surveys, 1998 b
SEFSC Atlantic surveys, 1999 e,
NEFSC 98 Cruise 1 §

Image credit: Garth Mix, GMIX Designs

NEFSC 98 Cruise 2

Sample points e
vsS. random points Depth
Value
N High : 2643
[0 |
L] - Low: -8581
m @)
= Depth

\ D(coast)
D(outer-
\ shelf)
D(shelf-
break)

Yo Yoroy SST




Sperm Whale: Physeter macrocephalus

Environmental data: SST, fronts & distance to fronts

‘Legend

Land

SST Fronts
SST {(Aug 5-12, 1998)

Value
e

High : 32.099998

B Low :13.200000

il

SST, SST Fronts & Effort
7/4/98 to 7/11/98




Sperm Whale: Physeter macrocephalus

Legend
>= 11% Probability for Sperm Whales
Using a >11% probability |
threshold: ®  SeamWhaes, 1993
Effort
_DATASET
Optimizes SEFSC Alantic surveys, 1996
" . . ” SEFSC Mantic surveys, 1999
errors of omission” vs. NEFSC 98 Cruise 1
“errors of commission” NEPSES0 Gnise
_ Depth
. Marker = physeter.prob Value
= I igh : 2643
o | B Low : 8561
~11% Prob. Threshold
z °
£

[ [ T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Physeter macrocephalus

1-Specificity
' i ‘
Model output calculated for: oceanographic

conditions, August 5-12 1998

Image credit: Garth Mix, GMIX Designs




Sperm Whale: Physeter macrocephalus

Legend R
Land

Chlorophyll a

Value

Chl, Chl Fronts & Effort
i 714198 10 7/11/98




Logistic Regression

Describes how a binary (0 or 1) response variable is associated with a
set of explanatory variables

physeter.logit < glm (OCC ~SST + SSTDIS2FR + CHL + CHLDIS2FR + DEPTH + DIST2SHELF + DIST2SHORE,

Presence .vs Absence Model

1.0
i oy
Y ~ poly(P1,2) + polvi{P2,2)
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Sperm Whale: Physeter macrocephalus
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Image credit: Garth Mix, GMIX Designs
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Model evaluation:

ROC: Receliver Operator Curves

» Select the optimal threshold (not just e ’
quess at >0.5 probability) : everything
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Sperm Whale: Physeter macrocephalus
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= 50% Probability for Sperm Whales
Using a >50% probability threshold: .
7] Bperm Whalas
Effort
_DATASET
. SEFEC Aflantic surveys, 1988
Too conservative SEFSC Aflantic survays, 1999
“ . . » NEFSC 98 Cruise 1
many " errors of omission NEFSC 98 Cruisa 2
——— Shelf
Land
Depth
Marker = physeter.prob Malug
3 1 High : 2643
~50% Prob. Threshold Low : -8581
w
g °|
£
o
o
o
o |
o

[ [ i [ [ T
0.0 0.2 0.4 0.6 0.8 1.0

Physeter macrocephalus
1-Specificity

Model output calculated for: oceanographic q ‘

conditions, August 5-12 1998

Image credit: Garth Mix, GMIX Designs




Marine animal habitat modeling
Spatio - Temporal Modeling Approaches
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The emerging management applications are at these finer temporal scales...




Spatio - temporal habitat modeling

| ~ Marineanimal -~ g
At large spatial scales: ~_ distribution 4 s

At finer spatial scales:

Bathymetric and water Prey Marine mammal
temperature gradients_’ availability distribution




Marine animal habitat modeling

Spatio-Temporal Models

Marine mammal
distribution

Time
“Persistent”
SST Event

Statistical modeling approach will

L | allow for “antecedent”
oceanographic conditions to be
Space used to more accurately predict

potential habitat.



Animal Tracking (telemetry location series)
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OBIS-SEAMAP
Dynamic marine habitat modeling

€ OBIS-SEAMAP:Data Explorer
2 Steps To View Data; Nau.i.gettion Tools: ;% S O-I-b a a & Misc. Tools: k" @ 0

1. Select Animals E
Select Environment E

2.

Map symbology: 6
=@ Base Layers
=B Animals
B @ Caretta caretta
= @ Chelonia mydas
@ Lepidochelys kempii
=8 Selected Animals

Data source: McClellan, C. & A. Read. 2004. N. Atlantic Sea Turtle Tracking,
Duke University Marine Lab, Beaufort, NC, USA

Image credit: Garth Mix, GMIX Designs
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OBIS-SEAMAP Project Strateqy Q.)

Attract Data Providers with Tools

mapping tools; analysis with other biological, physical and
anthropogenic data layers; FGDC / ISO metadata creation;

download / upload facility
Build Online Archive

searchable by: species, location, time, methodology, provider,
results mapped, and cross-referenced to species profiles and
dataset details

Substantiate with Research

applied and fundamental research relating species distribution
and abundance to ocean habitats, climate change, seasonal
variability, and anthropogenic impacts




OBIS-SEAMAP

mapping marine megavertebrates

http://seamap.env.duke.edu

Questions / Comments?

NICHOLAS SCHOOL OF THE
ENVIRONMENT AND EARTH SCIENCES

DUKE UNIVERSITY
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