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Unique challenges

* Wide ranging

e Diadromous

e Management focl
e Domestic
e |International
e Freshwater
e Marine
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North Atlantic Salmon Conservation Organization £3

N.HSCO

Convention for the Conservation of Salmon in the North Atlantic Ocean
(1982)

* To conserve, restore, enhance and rationally manage Atlantic
salmon through international cooperation

Parties

« Canada, Denmark (in respect of Greenland
and the Faroe Islands), European Union, /
Norway, Russian Federation, USA and ¥
Iceland*

Councll

* Forum for exchange and coordinate activities :
of the Commissions uammition || *

Three Commissions

» North American, Northeast Atlantic and West
Greenland

« Forum for exchange and to propose
regulatory measures

Scientific advice requested from the International Council for the Exploration of the Seas
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International Atlantic Salmon Research Board

* Promote collaboration/cooperation on research into marine
mortality of Atlantic salmon

e Faclilitate and coordinated, sometimes fund, collaborative
International investigations into salmon mortality at sea

o SALSEA (Salmon at Sea) Programme

 Coordinated marine sampling Initiatives across the North
Atlantic (2008-2010)

o SALSEA North America, SALSEA- Merge and SALSEA

Greenland

e Salmon Summit
 La Rochelle, France (2011)
o |ICES Journal of Marine Science: 69 (9)

.
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International Council for the Exploration of the Seas

 Works through
 Expert Groups (EG) generate primary information
* Review Groups (RG) review EG products

 Advisory Committee (ACOM) provides science
back to clients

 Science Committee (SCICOM) oversees alll
aspects of this process

ICES
CIEM
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Working Group on North Atlantic Salmon

 Addresses questions posed from NASCO to ICES
* Include scientists from all NASCO Parties
* Meets Annually
e Three primary foci:
o Summary of the status of salmon stocks
» Mixed-stock fisheries catch advice

 Advise on issues related to the conservation,
restoration, enhancement, and rational management

 Final report, advice, and all supporting input data,
model codes, etc. are available online or upon request
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Stock Status and Management Advice

 Six North American regions
o All contribute to West Greenland fishery
e |n addition to southern Europe complex

* Fishery exploits non-maturing 1SW fish (~95%,
eventual two sea winter returns)
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Five Component Risk Analysis Framework

Cw >
1. Historic pre-fishery abundance (PFA) D, S <D
 Returns used to estimate PFA (o e G
2. Historic spawning stock NAC C
* Spawners are lagged forward (lagged- PFA P
spawners) by smolt year Model\ Gidr-..... T o
3. Spawning requirements '
« Conservation limits (adults) to maximize
yl el d Year i — Likelihood
4.  Forecast of PFA .
» PFA estimates assumed proportional to § o .
lagged-spawners ) .
5. Consequences based on management S e dhes. A
* Levels of harvest removed from forecasted
PFA and projected returns matched against T S
management objectives b
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Advice to NASCO
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Successes In Research
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Major Successes

e Marine Survival

 Better understanding of when, where, why
e Dam Impacts

e Sclence support for management
» Ecosystem Approach to Recovery Science

 Focus on restoration of diadromous community
ecosystem services
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Demographic Knowledge

Pre-1995

Large Assumed Adult
parr =P overwinter returns
estimate survival
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Pre-1995

 Monitoring efforts were focused on:

o Afew rivers

 Freshwater

o Large parr and returning adult abundance
o Initial ASRCT efforts focused on:

e Improving freshwater monitoring

e Incrementally moving further out to sea
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Freshwater Parr and Smolts

 Development of stratified sampling
design

* Improved large parr abundance
estimates

« Smolt monitoring via rotary screw traps
e Abundance measures of marine

recruits
* Improved over-winter mortality
estimates
Large > Overwinter > Smolt > Nearshore B Marine  |ap] Harvest H Adult
es?i?r:;te survival estimate mortality mortality returns
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Nearshore Smolts and Postsmolts

Opportunistic Acoustic Telemetry Platforms:
Benefits of Collaboration in the Gulf of Maine

« Migration monitoring via ultrasonic telemetry
Infrastructure evolution and maintenance

e Atlantic salmon
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Nearshore Smolts and Postsmolts

Amcrican Fisheries Sociery Symposium 69:293-310, 2009
© 2009 by the American Fisheries Sociery

« Migration monitoring via ultrasonic telemetry
 Migration dynamics

DOI: 10.1080/00028

ARTICLE

Swimming Depth, Behavior, and Survival of Atlantic Salmon

Habitat use

e Partitioned survival through nearshore
 Hatchery product performance

Postsmolts in Penobscot Bay, Maine

Mark D. Renkawitz* and Timothy F. Sheehan

National Qceanic and Atmospheric Administration, National Marine Fisheries Service,
Northeast Fisheries Science Center, 106 Water Street, Woods Hole, Massachusetts 02543, USA

Graham S. Goulette

National Oceanic and Atmospheric Administration, National Marine Fisheries Service,

| ra
o

Proportion of detections (%)

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

JoHn F. Kocik™ anD James P. Hawkes

National Oceanic and Atmospheric Administration, National Marine Fisheries Service
Northeast Fisheries Science Center, 17 Godjfrey Drive, Suite 1, Orono, Maine 04473, USA

TimMOTHY F. SHEEHAN

National Oceanic and Atmospheric Administration, National Marine Fisheries Service
Noriheast Fisheries Science Center, 166 Water Street, Woods Hole, Massachuserzs 02543, USA

PauL A, Music

National Oceanic and Armospheric Administrarion, Narional Marine Fisheries Service
Northeast Fisheries Science Center, 17 Godfrey Drive, Suite 1, Orono, Maine 04473, USA

KEMNETH F. BELAND

Maine Atlantic Salmon Commission, 650 State Streer, Bangor, Maine 04401, USA
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Northeast Fisheries Science Center, Maine Field Station, 17 Godfrey Drive, Orono, Maine 04473, USA
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Nearshore Smolts and Postsmolts

 Telemetry/PIT tagging - hydroelectric facility impacts
e Smolt mortality estimates at dams
» Dam-related (latent) estuarine mortality z=

......... cliims

ARTICLE

ne

Survival of Migrating Atlantic Salmon Smolts through the
Penobscot River, Maine: a Prerestoration Assessment
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Early Marine Postsmoilts

 Marine migration dynamics over

200 marine miles

* Modelling Gulf of Maine migration
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FISHERIES OCEANOGRAPHY Fish, Qceanogr, 23:2, [72-185, 2014

Migration model of post-smolt Atlantic salmon (Salmo salar)
in the Gulf of Maine

CARRIE J. BYRON,#+ ANDREW .

dramatically influenced post-smolt salmon migration
PERSHING,** JASON D. STOCKWELL,*

success. There was a trade-off between arriving at the

HUIJIE XUE* AND JOHN KOCTK® destination quickly but at a small size and not arriving
Witwersity of New England, 11 Hills Beach Read, Biddeford, at the destination at all. Fish that took a long time to
ME, 04005, U.5.A, migrate had more opportunities to feed and encoun-

tered warmer summer waters, increasing their overall
growth.

Key words: bioenergetics, coastal currents, individ-
ual-based model, sceanographic varability, sea surface
temperature

Gudf af Maine Research Institute, 350 Commercial Street, Part.
land, ME, 04101, U8 A,

*Sehal af Marine Selences, University of Maine, 5706 Aubert
Hail, Creno, ME, 04468, ULS. A

“Rubenstein Ecosystem Science Laboratory, University of Ver-
wnant, 3 Coliege Street, Burfington, VT, 05405, LS. A,
SWNOAA Pishertes Maine Freld Staticn, Novtheast Fisheries Sei
enee Center, |7 Godfrey Drive, Suite 1, Ovono, ME, 04473,
Us.a
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Marine Phase Salmon

« Marine trawl surveys
 Postsmolt Trawl Survey

» Nearshore ecology

o SALSEA North Amerlca
» Ocean ecology
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Journal of Fish Biology (2011) 79, 374-308

ot 1001 111/, 1095-8649, 300 | 03025,x, available online at wileyonlinelibrary.com

Surface trawl survey for U.S. origin Atlantic salmon

T. F. SHEEHAN®*T, M. D RENKawITZ* anp R, W, Browng

Salmo salar

*National Marine Fisheries Service, Northeast Fisheries Science Center, Atlantic Salmon

Research and Conservation Task, 166 Witer Street, Woods Hole,

MA 02543, USA. and

$National Marine Fisheries Service, Northeasi Fisheries Science Center, Ecosystems Surveys
Branch, 166 Warter Street, Woods Hole, MA 02543, USA

BIOLOGY

Journal of Fish Biology (2011) 79, 356-373
doi: 10,111 1/1.1095-8649.2011.03020.x, available online at wileyonlinelibrary.com

Feeding ecology of carly marine phase Atlantic salmon

Salme salar post-smolts

M. D. REngawiTz* ann T. F. SHEEHAN

Nationa! Marine Fishertes Service, Norsheast Fisheries Seience Center, 166 Water Streer,

=

Researsh Fress

Winads Hole, MA 02543, U5,

1oa=

ARTICLE

Physiological and endocrine changes in Atlantic salmon smolts during

hatchery rearing, downstream migration, and ocean entry

Stephen . McCormick Timotly B. Shochan. Bjsrn Theandur Biomumcn. Curistine Lipaky. John . Kovik Ay M. Reginh. and Michael F. 0Bea

ICES Journal of Marine Science (2012), 69(9), 1580-1588. doi:10.1093 /icesjms/fss052

SALSEA North America: a pelagic ecosystem survey targeting
Atlantic salmon in the Northwest Atlantic

Timothy F. Sheehan'®, David G. Reddin?, Gérald Chaput?, and Mark D. Renkawitz'

"National Marine Fisheries Service, Northeast Fisheries Science Center, 166 Water Street, Woods Hole, MA 02543, USA
*Fisheries and Oceans Canada, PO Box 5667, St John's, NL, Canada A1C 5X1
*Fisheries and Oceans Canada. PO Box S030. Moncton. NB. Canada E1C 986
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e Mechanismsnot , .~~~ e @

Provision of catch advice taking account of non-stationarity
" d tf d in productivity of Atlantic salmon (Sa/mo salar L.) in the
I en I Ie Northwest Atlantic

Marine productivity index

)

G. Chaput, C. M. Legault, D. G. Reddin, F. Caron,
and P. G. Amiro

Large . :
> Overvv_lnter > Smolt > Nearsh_ore > Marine = Harvest Adult
esE[)i?r:;te survival estimate mortality mortality H returns
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Marine Phase Salmon

 Wide spread coherence
 Ecosystem connections
* Mechanisms proposed

Standardized
3
|

»
«

o

Standardized productivity

:Global Change Biology

Global Change Biology (2013) 19, 30463061, doi: 10.1111/gcb.12298

Climate and ecosystem linkages explain widespread
declines in North American Atlantic salmon populations

KATHERINEE. MILLS*{, ANDREW J. PERSHING*t, TIMOTHY F. SHEEHAN}
and DAVID MOUNTAIN§

*School of Marine Sciences, University of Maine, Aubert Hall, Orono, ME 04469, USA, 1Gulf of Maine Research Institute, 350

Commercial Street, Portland, ME 04101, USA, {Northeast Fisheries Science Center, National Marine Fisheries Service, 166 Water
Street, Woods Hole, MA 02543, USA, §University of Arizona, 2707 N. Orchard Avenue, Tucson, AZ 85712, USA
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Marine Phase Salmon

e Mechanisms
further developed
° Cascad I ng ——— 250%%;%%3;1? %ni;mgm.
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Marine Phase Salmon

* Next Steps (ongoing)

m’r '

Cooperativ

he N

Atlantic Region

o NEC-Gulf of Maine Research Institute collaboration

e Three
e Fva
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Evaluate ecosystem influences
Model energy flow on growth, survival, and
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Mixed-stock Fisheries |IRgR el

 Monitoring of harvest at West
Greenland

* Biological Characteristics to
support international stock

assessment S
 Sampling platform for ecological o
Investigations S

* e.0. SALSEA West Greenland
 Improved accounting of harvest
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Probabilistic-based genetic assignment model: assignments
to subcontinent of origin of the West Greenland Atlantic

] ] ]
Mixed-stock Fisheries e
-
Timothy F. Sheehan, Christopher M. Legault, Timothy L King, and Adrian P. Spidle

Sheehan, T. . Legault, C M., King T. L. and Spidle, A P.20%. Probablistic-based genetic modal: 5 1o subcontinent of
origin of the West Greenland Arlantic salmon harvest - ICES Journal of Marine Science, 67: 537-550.

A multistack Adantic salmen (Salma salar) fishery operates off the caast of West Greenland and harvests fish of Narth American and
European origin. Amnual landings peaked in 1971 at 2700 t. but declined to 22 t in 2003. Biokogical data are collected to characterize
the catch and its sock com position. Multilocus genotypes, generated via microsatellite DNA analysis, are used to derive stistics on
continent of origin and less accurate finer-scale assgiments. We developed a probabilistic-based genetic assgnment (PGA) model @

1 ersin the 2000-2003 West Greenland catch. Uncertainty

. . ated misclassficarion rares and by reporting results a dis-
ted ~1% (by number) of the salman harvesced at West
° 0C ontriputions \ ARTICLE [Jstieiiiferatics

e first attempt to partifion the US component of the
1 be used to identify the effects of fishing on individual
rigin are awailable.

Genetic evidence of local exploitation of Atlantic salmon in a

® We St G re e n | an d coastal subsistence fishery in the Northwest Atlantic R
Ian R. Bradbury, Lorraine C. Hamilton, Sara Rafferty, David Meerburg, Rebecca Poole, nal Oceanic and Atmospheric Administration, Nationa Marine
e, MA (2543 USA. T. L King: United States Geological Survey,
fishery in coastal Labrador, Canada, using genetic mixture analysis and individual assignment with a microsatellite baseline
(15 loci. 11829 individuals, 12 regional groups) encompassing the species’ western Atlantic range. Bayesian and maximum

J. Brian Dempson, Martha J. Robertson, David G. Reddin, Vincent Bourret, Mélanie Dionne,
idle: Movthwest Indian Fiche ries Commission, 6730 Martin Way
L] L]
. likelihood mixture analyses of fishery samples over & years (2006-2011: 1772 individuals) indicate contributions of adjacent
stocks of 96%-97%. Estimates of fishery-associated exploitation were highest for Labrador salmon (4.2%-10.6% per year) and
generally <1% for other regions. Individual assignment of fishery samples indicated nonlocal contributions to the fishery (e.g..

Abstract: Fisheries targeting mixtures of populations risk the overutilization of minor stock constituents unless harvests are
monitored and managed. We evaluated stock composition and exploitation of Atlantic salmon (Salmo salar) in a subsistence

Gerald Chaput, Timothy F. Sheehan, Timothy L. King, John R. Candy, and Louis Bernatchez 95 2215: e 1 508 495 2393 emaik tim sheshangimaaagoy
Quebec, Newfoundland) were rare and primarily in southern Labrador, consistent with migration pathways utilizing the Strait

of Belle Isle. This work illustrates how genetic analysis of mixed stock Atlantic salmon fisheries in the Northwest Atlantic using
this new baseline can disentangle exploitation and reveal complex migratory behaviours.
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Adult Returns

 Monitoring adult
returns

e Traps
e Redd counts
e Compiled and

reports to USASAC,

ICES and NASCO

Large
parr
estimate

ANNUAL REPORT OF THE
U.S. ATLANTIC SALMCN
ASSESSMENT COMMITTEE

REPORT NO. 25 -2012 ACTIVITIES

Old Lyme, Connecticut
February 25-28, 2013

LL5. Atlantic Salman
Assessment Committee

PREPARED FOR

U.5. SECTION TO NASCO

TN

Overwinter
survival

=

Smolt
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Significant Gains in Demographic Knowledge
Pre-1995

Large Assumed Adult
estimate survival

Present

Large | Overwinter Ly | Smolt |y| Nearshore Ly Marine |up| n t H Adult
parr : : . ) arves

actimate survival estimate mortality mortality returns

o
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Successes |In Research
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Dam Impacts

 Ubiquitous across the NE landscape
 Aprimary threat to Atlantic salmon D = 2, e :
» Significantly impact diadromous species dynamics and |, . ¥ 5 5 ety
productivity S E Tkl g
e Injure or kill (direct, indirect and latent)

 Reduced connectivity

e —
Locations of the 600+ dams in Maine registered in

(] Ll mlt habltat access Ef;icl‘;'f:;irc:r:\::rll:;;entory of Dams (NID)(http://geo.

o Alter hyd raulics Locations of the 600+ dams in Maine
. registered in the National Inventory (>

o Alter hab|tat type 4 ft.). Majority were constructed prior

e Impacts were (generally) known 1o the 1920

 Monitoring was limited to the responsibility of the dams
owners

 Focused primarily on fish passage

S Prepared for NEFSC Protected Species Science Program Review April 13-16, 2015, Woods Hole, MA
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Dam Mortality Studies .-

o Telemetry studies to evaluate =«

dam impacts
e Baseline mortality estimates ..« ...

e Dam-specific mortality
e Cumulative and latent

mortality
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Journal of

BIOLOGY

Journal of Fish Biology (2014)
doi:10.1111/jfb.12483, available online at wileyonlinelibrary.com

Survival of Atlantic salmon Salmo salar smolts through
a hydropower complex

D. 5. Stich*f, M. M. BaiLevE anp J. D. ZyDLEwWSKI*§

*Department of Wildlife Ecology, 5755 Nutting Hall, University of Maine, Orono, ME 04409,
US.A., tUS. Fish and Wildlife Service, Central New England Fishery Resource Office,
Nashua, NH 03063, US.A. and §U.S. Geological Survey, Maine Cooperative Fish and

Wildlife Research Unit, 5755 Nutting Hall, University of Maine, Orono, ME 04469, U.S.A.
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PenPass — a Retrospective Survival Model
* Modelled the effect of downstream

dam passage on hatchery smolt =]

survival

e Smolt stocking location
* Year-specific flows
e 1970-2012, 54-93% (68%) survival =~ e

Stevens et al. (in review)
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Dam Impact Analysis

* Life cycle model to support FERC
permitting

 Used to support performance
standards

Nieland et al. (in review)

Broodstock collection

Upstream dam passage
mortality

\..._\ Female
=1+ Upstream dam Pttt - Spawners
=1 passage inefficiency __!' : 5 v
[ yd
Straying Sy
e
Female e =—Current PRRP ====SPP ==—=Full Passage
7000 1
= Indr:;ctt;li;ent Egg to smolt 16000 4
== mortality S
W 5000 A
F 4000 4
M
e
m 3000 A
: a
Smolt production 1 2000 A
— ' cap e
passage correlation
; Downstream dam
passage mortality .} 0 T T T T T T !

Path choice 1 2 3 4 5 6 7 8 9 10

Generations

»'l ' NOAA FlSHERIES Prepared for NEFSC Pr(_)tected Spegies Science Program ReyifeW April 13-16, 2015, W(_)ods Hole, MA

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 37



Performance Standards

o ESA Section 7 consultation and support
 Upstream/downstream passage survival need to achieve

conservation goals

 Accounting for direct, indirect and cumulative mortality

e Supported the
development,
iImplementation and
monitoring of Species
Protection Plan

—

V; NOAAFISHERIES

Start: Implement the
project-specific

Evaluate for three years
(mlpkmentmg a

provisions of SPP
(Sections 211 and22.1)

quent enhancement
can rep],:zce monitoring at
this step)

Project survival meets
performance standard

Conduct monitoring
every 10 vears

Project survival does
not meet performance
standard

k.
Increase bypass flow up to the

Evaluate for three years

Project survival meets

Conduct monitoring
every 10 years

Increase spill to between 20% and
30% of river flow at station at
night during the two-week out

migration period

( implementing a performance standard
Limit of the facility > t enhancement - -
- can rep].:zce monitoring at Project survival does
this step) not meet performance
standard
[
l Project survival meets Conduct monitoring
Evaluate for rh.t_ee years performance standard every 10 years
(implementing a
subsequent enhancement - "
can replace monitoring at Project survival does
this step) not meet performance
standard
|
Project survival meets ::::ahfaltg
Two weeks of 100% spill of river flow at - performance standard ;:—grs
night {except for one nnit. which will be Evaluate to verify
operated at its lowest possible setting as performance Proiect ival do
required for powerhouse startup). followed by standard is met nmo]ec s;:};rmane:e
two weeks of spill of 23% of river flow during standard
day and night. I
Consult with NMFS, and if necessary, develop a plan and
petition FERC to reinitiate formal ESA consultation.

Prepared for NEFSC Protected Species Science Program Review April 13-16, 2015, Woods Hole, MA
U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 38




< Prepared for NEFSC Protected Species Science Program Review April 13-16, 2015, Woods Hole, MA
-..U: NOAAFISHERIES b g J P

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 39



@ NOAA F]SHERIES Prepared for NEFSC Protected Species Science Program Review April 13-16, 2015, Woods Hole, MA
R b /"'-)

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 40



Ecosystem processes

 Restoration beyond
hatcheries

e Goal: restore the oyerall
structure and function of  evoanGerep sercies N & i

5 dr\ [shrthLtN)-\..-\'s

L}
\l tic I'H F h... r‘ur\ ce, Orono,
ealtiny aladromous il i
Rory ‘3un i 'T' noaa.pov. Hachey is an
envi L] s
AL arine Fis 2, ono,
ishe e

Maine’s Diadromous Fish Community:

ecosystems Prfi‘?ﬂi:&é‘%ifﬁfiii’ﬁi‘l‘éiifé
e Benefits:
 Habitat conditioning

 |ncreased fish abundance
and diversity

* Prey buffering
e Marine-derived nutrients

.

S o : .
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Ecosystem Services

« Salmon need healthy habitats and healthy diadromous communities

Alewives

 Prey buffer juvenile salmon and marine derived nutrients
American shad

 Prey buffer for adult salmon
Sea lampreys

 Nutrient cycling, invertebrate production and habitat conditioning
Rainbow smelt

* Prey buffer for smolts and food for kelts

8
gf @i} NQAA FISHERIES Prepared for NEFSC Protected Species Science Program Review April 13-16, 2015, Woods Hole, MA
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Ecosystem Monitoring of Dam Removal

 Penobscot River Restoration Project
 Nine studies (2009-ongoing)

e BACI design

o Geomorphology
Water quality and benthic inverts
Upstream and downstream fish passage
Sturgeon dynamics
Fish community and biomass
Wetlands and riparian habitat
 Marine-derived Nutrients

 Quantify ecological beneﬂts and consequences

o~
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Habitat Conditioning

* Impacts of barriers and legacy effects of forestry, agriculture, and
urbanization

e Increased siltation/embeddedness
 Investigations into diadromous species restoration dynamics
 |mpacts of dam removal upon these factors

» Sedgeunkedunk Stream - two low-head dams removed
 Pre and post-monitoring (ongoing)
 Positive responses by diadromous fishes
« Atlantic salmon, alewife, sea lamprey, sea lamprey and rainbow smelt
 Sea lamprey nest building
 Habitat conditioning and increased invertebrate/fish production
RIVER RESEARCH AND APPLICATIONS ﬂ Freshwater Biology

River Res. Applic. (2011)

Published online in Wiley Online Library Frealnwater Biob gy (2014 59, 12041307 Aot 1001111/ Fwis. 12340
(wileyonlinelibrary.com) DOL 10.1002/rra. 1572

DISTRIBUTION AND ABUNDANCE OF STREAM FISHES IN RELATION TO BARRIERS: Anadromotus sea lampreys (Pefromyzon marinus) are
IMPLICATIONS FOR MONITORING STREAM RECOVERY AFTER BARRIER . . . .
REMOVAL ecosystem engineers in a spawning tributary
C. GARDNER*", §. M. COGHLAN JR**, J. ZYDLEWSKI*" and R. SAUNDERS® ROBERT 5. HOGG*, STEPHEN M. COGHLAN JR*, JOSEFPH ZYDLEWSKI® AND KEVIN 5. SIMON?
* University of Maine, Department of Wildlife Ecology, Orono Maine, USA *University of Maire, Department of Wildlife Ecology, Orono, Maine, USA
b US Geological Survey, Maine Cooperative Fish and Wildlife Research Unit, Orono Maine, USA *LLS. Gedlogical Survey, Maine Cooperative Fih and Wildlife Research Unit, University of Maine, Orana, Maine, USA

NOAA National Marine Fisheries Sewvice, Orono Maine, USA iThe University of Auckdand, School af Environment, Auckland, New Zealand
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Increased fish abundance and diversity

 Restricted diadromous species distribution
 |Immediate distribution increases post-removal

 River herring in Blackman Stream and American shad
above Milford — first time in 100+ years

 River herring counts improved from 12,000 to >300,000

 Benefits expected to cascade throughout the ecosystem
as sub-watersheds continue to be seeded with spawning

adults

er Res. Applic. (2014)
5 online in Wiley Online Library
(wileyonlinelibrary com) DOIL: 10.1002/ra 2738

AN ASSESSMENT OF FISH ASSEMBLAGE STRUCTURE IN A LARGE RIVER

L A. KIRALY**, §. M. COGHLAN JR.%, J. ZYDLEWSKI*® AND D. HAYES®

* Depariment of Wildlife Ecology, University of Maine, Orono, Maine, USA
ological Survey, Maine Cooperative Fish and Wildlife Research Unit, University of Maine, Orono, Maine, USA
isheri 1d Wildlife, Michigan Siate University, East Lansing, Michigan, USA
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Increased fish abundance and diversity

« NEC monitoring to understand changes in the structure and
function of the Penobscot estuary

12 of the 12 historical diadromous species documented
 Multiple year classes of alewives
e American shad spawning documented
* Leveraging resources, collaborating and increasing ecosystem
view
 Shortnose and Atlantic sturgeon ecology
 Mysid distribution and dynamics
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Beyond Atlantic salmon tlanti Cod Stock structure

in the Gulf of Maine

Eclward P Ames

'RESOURCE CENTER
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Prey buffering

 Estuarine survey

 Timing, location, size range, and abundance and
distribution of diadromous species

o Telemetry

 Salmon smolt migration timing, dynamics, ecology
and survival

e Combining data to investigate the prey buffering

hypothesis ._ \’\ X

T
—
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o
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_— e o iy
»onhe- —— o -
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Marine-derived nutrients

 Evaluation of impacts of salmon carcass analogs on productivity

* Increased composition and abundance of the macroinvertebrates and
ichthyofauna

* Increased Atlantic salmon growth

Baselines collected to study food-web structure and function post dam
removals

« Marked differences for fresh and saltwater consumers
e Abrupt freshwater to marine transition
 Not as strong in adjacent systems

)
\ ARTICLEIRS

Wilson and Sherwood (unpublished data)

Carcass analog addition enhances juvenile Atlantic salmon (Salmo salar) g )
growth and condition = p o
Margaret (). Guyette, Cynthia 8. Loftin, and Joseph Zydlewski L §
S F S A S § g A B oD E
é?ﬂ?é*"*%fqé_a“gé\ T Penabscot Bay
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Major Successes

e Marine Survival
« Have partitioned marine mortality in time and space
 Offered plausible hypotheses on the causal mechanisms
e Dam Impacts
 Quantified impacts to salmon restoration
 Quantitative support for management
» Ecosystem Approach to Recovery Science

 Testing diadromous species connection to salmon
restoration hypotheses

o Facilitating diadromous species restoration efforts

’,""‘-\,'f
NP ies Sci iew Apri
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