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Pelagic Habitats Move




Pelagic Habitats Move




Human Activities Move




So Why is Management/Policy Static?




New Vision:
Dynamic Ocean Management

Pelagic protected areas would need to move seasonally or even daily,
based on tagging and/or oceanographic data on animal movements

and on the dynamics of human activities

Maxwell et al in prep



Traditional Spatial Management

» MPAs, time area closures
etc

Graham et al., 2012

» Lack flexibility to follow

dynamic ocean processes g % ;
» Catch fish with real-time M ‘E

technology; management is
static N




Dynamic Ocean Management
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Eastern Australian Longline Fishery

Pop-up tagging data to inform models

-
\

Avoiding southern
bluefin tuna (SBT)

1. SBT temperature-
dependent habitat
preferences

2. Real-time predicted
maps of SBT habitat

3. Forecasted habitat
up to 4 months
ahead

Hobday et al 2010 Fisheries Oceanography



Eastern Australian Longline Fishery

Nowcast

Avoiding southern o
bluefin tuna (SBT) T

1. SBT temperature- M& 5 B
dependent habitat [ B covzone
p refe re n Ce S 15(:F)>OANl:ks'5July (S1tsa(r)t: July1. 6L‘i()) S Difference from BRAN: 7.9%

2. Real-time predicted
maps of SBT habitat

3 . FO re Ca Sted h a b Itat /’ Hobday et al 2011 Canadian J of Fisheries & Aquatic Sciences
up to 4 months Forecast
ahead

Difference
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TurtleWatch
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TurtleWatch: a tool to aid in the bycatch reduction
of loggerhead turtles Carelta caretta in the
Hawaii-based pelagic longline fishery

Evan A. Howell'*, Donald R. Kobayashl'?, Denise M. Parker’?, George H. Balazs',
Jelfrey J. Polovina'

Pacitic Jlands Pabarion Sciencs Conter, Nationsd Marise Piberies Servics, National Ox e and A o At
LS. Department of Commence, 2570 Dale Street, Mosclale, Hawal ¥0E22- 2306, LS,

‘Department of Lovirosmenial Science. Untversity of T: togy. Syimey, Broadway. New Sooth W aie 2007, Asicale
" potart Lnstitute bor Marioe and Almospheric Besearch, 1000 Pope Boad, L y ol M Hooobube Hawell $8872.250, USA

ABSTRACT Operational longline fishery chassctenistcs, bycaich indarmation, and logperhead turtie
satellre tracks were ol used In conjemction with rermotely secand sed vuriece lemperstore data o
duztily the en tal ares wheee the majority of Joggeshead fortle bycatch occurred in e
Hawal daded Jongline fishery dunng 1954 10 2006, In the first quarter of each calendar yoar from
1954 10 206, 1he majority of shallow Jongline sets and assochated logoerdead twrthe bycatch were
above 20° N, which corresponds % the area nesr e North Pacific Subtropical roatal Zooe. Bawd
on the thermal ranges of rycench, sets and the satellne Lagged tarthes, 1t wes recommended that shal.
Jow sots should caly be deployed in walers sowl of e 15.5°C (+65.5F) sotherm o decresse logper-
head turtle bycetch Thia recomumendation formmed the basls for the TortleWesch tool & map provid-
2g up-to-date information about the thermal habitat of Joggeshead ses Tirtles ia the Pacific Ocean
vorth of the Hawalin Iasds. TurtheWalch weas reloased 10 Sahers and mansgers 11 electronic and
paper formats ca Decastber 26, 2008, 10 amist i dochilon making during the Srwt quaster of 2007,
Pabery sformation feom 2007 was later compared with data for Te years 2003 30 2000 10 assess e
response of the Sshery % TurteWatch, The chserved Deet movement during the st quarser of 2000
was % e aceth of the 18 5°C |<65.5°F) wotherm (Le ia the ares recornmended for aveldance by e
TertheWatch product) wihh increased sfiort and lower bycstch rates. We discoss possibie ressona for
this decrease 13 turtie bycetch narsh of the frontal zone together with future research directions
which may ead % refinement of the TurdeWaich product.

EXPERIMENTAL PRODUCT

avoid fishing between solid black 63.5°F and 65.5°F lines
to reduce turtle interactions

Sea Surtace Temperature: 14Dec2007-16Dec2007

Ocean Currents: 05Dec2007-11Dec 2007

KEY WORDS: Loggerhead turdes - Bycaich - Remote-senszng - Sea sarlace Sermpecature - Loagloe
tubery - Transithon po0e - Swoediish
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INTRODUCTION

The interactions of sea turdes with Righ seas fid-
wrios are a giobal concen, with Hdhecies bycasch smpl-
cated as one of several facton @ the popalatos declne
of many sea turtle species, aciuding the logperhead
tartie Carells carells (Matsaw of al. 2002, Hays ot al
2003, Pecktam ot al. 2007). The logperboad ia o
cocumglobal ses tartle specim (Dodd 1988] that
wadergoes 4 series of ontogenetic shifts Surng its iife
cycie. with stages sccupying 4 sevies of habitats that

CEral even donell@vons gon

Inciude Desting beach, oceanic, and neritic arcas
(Djerndal 2000). In the North Pacitic. logperiesd post-
12 teaches are only fouad = Jspan, whese, Surng
the laat 2a¥ of e 20th century & wibstantal declize
130 % $0%| in e size of Do anzual logpertead cost-
iag popuiation a! nesting beeches was reported
[Kamezaks of al. 2000). The impartiazce of the conanic
wage %o pavente loggerheads was bypothemized fiest
by Carr [1987) with recast work By Polovina ot ol
[3006) reporting thet specific pelagic regions. such as
the Kuroahno Exsension Rfercation Regon of @e North
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TurtleWatch: Background
Bycatch: Fishery/Bycatch Turtles/Sword
:I> in specific area j> assoc. fronts!

1Polovina (Seki) et al, 2001, (2002),2004, 2006
Response = [#
MPA (closures)

‘ Frontal/effort
shifts (turtles)
Desire: Method to create

Effort (x1000)

150

100
turtle avoidance areas from E&s 3 B
. 50
environment - 30
- 20
25'N - 10

“DYNAMIC HABITAT ZONE” Post-2004: 17 loggerheads = closure | I :

Static closures,
dynamic fronts

40°N

20N This limit reached March 2006
Prompted TurtleWatch research

2

Distribute daily to fishery EE%

180" 170°W 160°W 150°W 140°W

First need to understand bycatch pattern (time/space)



TurtleWatch: Methods

Fishery | Non-fishery
data data

V!

Extract SST values

y

Interquartile range
SST (effort/bycatch)

Create Dynamic MPA

Effort (x1000)

!]5()
- 7
- 3
.

40°N

" Why SST? Complete
coverage, HL fishery
measures SST




TurtleWatch: Loggerhead bycatch results

Monthly mean Fishery and RS SST data

First quarter has >
60% of all bycatch

- o

(180°-160°W 1994-2006)

BycatCh/18°C SST 36°N- —‘— Shallow Sets
~—@— LH Interactions
35°N- —@— 18°C SST

(TZCF) correlated

SST front/effort
(bycatch) split Q2

Turtles track front,
intra/interannual
3 .50
movements :
4 25

Q1: Use SST habitat
proxy (MATCH)

Interactions (n)



TurtleWatch: Loggerhead bycatch results

Use SST as habitat proxy

Bycatch range 17.5°-18.5°C

Top two Fishery dependent!

wordfish Sets

Telemetry range colder

18.5C chosen as lower
thermal limit to fishery
(initial recommendation)

TurtleWatch updated 2007
to recommend 17.5°-18.5°C
range (tradeoff)

Loggerhead Interactions
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TurtleWatch: Final product / ongoing work

12/2006: TurtleWatch released

2006 recommended

12/2007: TurtleWatch refined

Additional refinement ongoing

large area NO GEAR

2007 results no
bycatch in NE +
SST < 17.5°C

32°'N -Jaee=

3°N -

Based on lack of
interactions
changed to band

28'N
172°W

Sea Surface Temperature: 14Dec2007-16Dec2007

EXPERIMENTAL PRODUCT

avoid fishing between solid black 63.5°F and 65.5°F lines
to reduce turtle interactions

Ocean Currents: 05Dec2007-11Dec 2007
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eCatch & Morro Bay

1) Fisheries Effort & 57) Predictive maps
Catch data .' of bycatch locations
4) Maps of

bycatch locations

2) Fisheries Bycatch data _
3) Private database of

catch records

L__A—:\
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Principles of
Dynamic Ocean Management

1. Management based on fixed and dynamic features
2. Based on the integration of new data such as:
v'  Catch data & fisheries independent data
v'  Bycatch data
v' Oceanographic data & species-environment models
v Economic/Human Use data
3. Canreduce area or time when human activities are restricted
Fishermen (or stakeholder) participation from the beginning

5. Integration of multiple data types in the biophysical and human
dimensions

6. Consideration of economic data, i.e. fishery profit and loss
WIN-WIN: Reduction of economic and ecological impact



Dynamic Ocean Management
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Demand
Weathes Models
Ocean Rk
! Features Overlays
Flight Airpont
Patterns Congestion .
Catch Economic
| Models Seascape

Maxwell et al in prep




Thank you & Questions?

NATIONAL RESEARCH COUNCIL

OF THE NATIONAL ACADEMIES

Dynamic Ocean
Management Team:

H. Bailey, S. Bograd, L.
Crowder, D. Foley, S.
Fossette, E. Howell, R.
Lewison, S. Maxwell, D.
Windfield Briscoe



