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2SW returns

Global Declines in Salmon Abundance

* Declines in global nominal catch
* Declines in regional stock complexes

« 1989 to 1991 regime/phase shift —in
marine survival
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2SW returns

Global Declines in Salmon Abundance

* Declines in global nominal catch

* Declines in regional stock complexes

« 1989 to 1991 regime/phase shift —in
marine survival
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Endangered Gulf of Maine Salmon

* Hatchery-smolt (purple) returns dominate Penobscot time series
* Naturally-reared (yellow) returns dominate smaller rivers
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Smolt — Adult Return Rate (SAR)
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Smolt — Adult Return Rate (SAR)
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So the Problem is In the Ocean?

» Doesn't Exactly Narrow it Down
* Broad Area
* Two+ Years
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So the Problem is In the Ocean?

e Divide and Understand
e Partition Life at Sea
* Telemetry a Key Tool

o Startin Lower River & Work Seaward

« Startin Coastal Rivers & Expand to Largest River
Systems

FRANCE
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NOAA NEFSC Telemetry Tools of the Trade
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Narraguagus River

Where it All Began...
L)
Receivers Deployed yeny cremies
Year Type Riwver Estiary Manne Total "\
197  VR20 S 1 11 17 g
1998 VR20 4 1 18 23 |
199  VR20 S 1 19 25 \\.
202 VR2 S 5 35 45
2003 VR2 6 8 40 54 i D
2004 VR2 6 8 46 60 |
Transmtters

TagType Pingers  FroquencykHz)  Weight (@) i

VBSC 109  673,60,72,75,76878 4 } |

VBSC 95 673,60,72,75,76870 4 )

VBSC 102 673,60,72,75, 76880 4 .

VBSC 100 69 31 $Ry

VBSC 101 69 31

V8SC 74 69 31
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Narraguagus Survival 1997-2004

e 1.000 smolts exit
the river

e 410-540 reached
Middle Bay

American Fisheries Socicty Symposium 69:293-310, 2009
@ 2009 by the American Fisheries Society

Assessing Estuarine and Coastal Migration and Survival of
Wild Atlantic Salmon Smolts from the Narraguagus River,
Maine Using Ultrasonic Telemetry

Jonn F. Kocik* AND JAMES P. HAWKES
National Oceanic and Atmospheric Administration, National Marine Fisheries Service
Northeast Fisheries Science Center, 17 Godfrey Drive, Suite 1, Orono, Maine 04473, USA

TIMOTHY F. SHEEHAN
National Oceanic and Atmospheric Administration, National Marine Fisheries Service
Northeast Fisheries Science Center, 166 Water Street, Woods Hole, Massachusetts 02543, USA

PauL A. Music
National Oceanic and Atmospheric Administration, National Marine Fisheries Service
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KENNETH F. BeLanD
Maine Atlantic Salmon Commission, 650 State Street, Bangor, Maine 04401, USA
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Dennvs River Survival 2001-2005
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Penobscot Survival 2005 - 2014

* MARK results _
 Apply to 10K smolts 10000'.'?%\55%\
. . 9000 \ -

2006 Igwest survyal o] \\%
« 2012 highest survival

7000 -

6000

5000

4000 4 \

3000 i —®  Hatch2012
—m— Hatch2006

* Why the difference?

2000

Fate of 10,000 Hatchery Smolts
i

1000

0 — T T T T T T T T T * T * 1

-40 -30 -20 -10 0 10 20 30 40
RiverKilometer

P o 3
{ NOAA FISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 15
L~



Weekly Marine Survival Models-
Bottom Line of Estuary to Headland Telemetry Work
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Behavior and Timing
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Kennebec River
2014
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Surface Validation — Depth Tags
Proportion of detections (%)
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ARTICLE

Swimming Depth, Behavior, and Survival of Atlantic Salmon
Postsmolts in Penobscot Bay, Maine

Mark D. Renkawitz* and Timothy F. S
arion, National Marine Fisheries Service,
Street, Woods Hole, Massachuserts 02543, USA

National Oceanie and Armospheric Admin

North Fisheries Science Center,

Graham S. Goulette
National Oceanic and Atmospheric Administrarion, National Marine Fisheries Service,
Northeast Fisheries Science Center, Maine Field Station, 17 Godfrey Drive, Orono, Maine 04473, USA
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|dentify Primary Migration Corridors
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Smolt and Postsmolt “Neighborhoods”

 Estuary, Coastal, and Gulf Arrays and Receivers

* More Species Encountered
* Atlantic salmon
« Atlantic sturgeon
 Shortnose sturgeon

lewife

Opportunistic Acoustic Telemetry Platform

FEATURE

Benefits of Collaboration in the Gulf of Maine

Graham S. Goulette, James P. Hawkes, and John
F. Kocik
NOAY's Natisnal Marsse Ficherses Service, Norchease Fisheries Sesence

Centes, 17 Godtsey Drive, Sudte 1. Orono, Malue 44472 E-mall: Jobu,
Kecik @noanzov

James P. Manning

NOAA's Natlomal Markor Fibierkes Service, Northease Eisherles Scheuce
Ceater, Woods Hale, MA

Paul A. Music

Integrated Stasisties, Orono, ME

Johm P. Wallinga and Gayle Barbin Zydlewski

Unbrersiry of Makss, Sehaol of Marias Scbeness, Ovoan, ME

ABSTRACT: Biologisis monitor antmal bitaviay. habirar use,
d survival throngh local rele projects. Migratory
cies cross these lines, connecting projects. Biologists can fur~
ther these cornections by expanding tia wrea momitored, but
this step Is axpensive. We evalwared Mree oppormnistic pioi-
forms: (1) oceanographic buoys, (2} commercial fishing gear,
ke feasibility of expanding coveroge
ekl mpimizing coses. Al Gulf of Mame platforms provided
novel data, generating over 1 5,000 deciions from animals re-
leazed by 18 arganizations. Performance was strong for bioys
iai gear but low recovery hampered drifier utility
nees i roal-shne drifter commorication zhould
fmprove future efficacy. Qppornmistic plaiforms proved ro ba
a low-cost matiod that can benafit rezearchers across aguatic
systemis, Animals from other studies connected us with research-
arz, fostered dralogue, mnd fghlighted mformation gains from
orking with flshavs ond oceanographers also

iizciplinary and siakekoider commurnication
an inerease overall piblic understandiig and support.

Plataformas de oportunidad de
telemetria acustica: beneficios de
colaboracion del Golfo de Maine

RESUMEN: los biélogos monitorean of comparramienso,
uze de habirat v supervivencia de fos animales a ravds de
provectos locales de telemetria. Lax especies migratarias
traspasan estos limites v, por consecuencia, representan
unat oporninidad para conécar ios provecios. Las bidlogos
pueden levar ain mas alld estos proyectos, axpandiendo
las dreas monitoreadas, sin embargo dar este paso resulta
casiogo. En este trabajo, 56 evaliian tres plataformas de

P dad: (1) boyas graficas, (2) equipes de
pesea comercial y {3) cuerpos de derive para probar ia
viabilidad de expondir la cobernira de los proyecras, ol
mispio fienipo gue se minimizan los costos. Todas estas las
plataformas on el Golfo de Maine proveen datos nuevos,
gemerando mas da 15,000 detecciones de animales libero-
dos por 18 organizaciones. El desempenio fue bueno en ¢l
cazo de las boyas v del equipo de pesca comercial, pero
los cuorpos de doriva rediferon las utilidodes debide @ su
lenta racuperacion; no obstanta, laz avamees aleansados e
la comunicacion en rompo real con asios arrgfactor debi-
aran majorar su efectividad en of funo. Los plataformas
de oportunidad prodaron ser un métedo de bajo costo que
puade beneficiar a los mvestigaderes que trabajan en diz-
intos sistomas acudvicos. Lot animales sstudiados en otves
rrabajas. p conectar a los in Sores entre 5,
o que propicia & didlogo v pone o1 relieve la ganancio de
infarmacidn ¢ intercambio de datos. El frabaje conpito
wive peacadores y ocondgrofos fortalece lo interdiscipim-
ariedad y la comunicacion con los interesados 3, asimizma,
puode ncremantar ¢! eprendimtento v ¢f soporte del pri-
blico en general.
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Early Marine Postsmolts

FISHERIES OCEANOGRAPHY Fish. Qceanogr. 23:2, 172-18%, 2014

Migration model of post-smolt Atlantic salmon (Salmo salar)

Marine migration dynamics >600km i« Gatosi

CARRIE J. BYRON, ">+ ANDREW J. dramatically influenced post-smolt salmon migration

n n " | ]
PERSHING,*” JASON D. STOCKWELL,* success. There was a trade-off between arriving at the
HUIJIE XUE* AND JOHN KOCTIK® destination quickly but at a small size and not arriving
Wisersity of New England, 11 Hills Beach Read, Biddeford, at the destination at all. Fish that took a long time to
ME, 04005, U.S.A. migrate had more opportunities to feed and encoun-

*Gulf of Maine Research Institute, 350 Cormmercial Street, Port- tered warmer summer waters, increasing their overall

| land, ME, 04101, U.S.A. growth.
B .
J u ne Hsa?g:mf Mﬂ»g }\mA ) SCE(M;E;S ]_Ljhgq:(my of Matne, 5706 Aubert Key words: bioenergetics, coastal currents, individ-

~ ehenstein Ecosystem Seience Laboratory, University of Ver- ual-based model, oceanographic variability, sea surface
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Weekly Marine Survival Models-
Hint of Mortality in Second Month???
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Audun Rikardsen Rasmus Nygaard

Norway. ; -\ , Greenland
University of Tromso : : ) — Greenland Institute of Natural
N\ ' / Resources
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Telemetry Informed Lessons

* Riverine Migration - Mostly at night in freshwater
* Use info to minimize bycatch of river herring
 River - Estuary — Bay
* Estuaries — Greatest Losses per kilometer
* Variable Between Systems
 Narraguagus among lowest survival in literature
 Denny River even worse survival (pub coming soon)
* Penobscot - interannual variability + latent dam impacts
* Survival During Smolt Emigration Process
o 2-4 fold lower than monthly at-sea survival
* Travel Corridors and Timing
 Nearshore — channel preferences
« QOffshore — more rapid movements than expected
* Homeward Bound . . . Stay Tuned

ol
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