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In 2016, the McGraw Center for Conservation
Leadershipestimatedthat the striped bass fishery
created $4.7 billion of economic activity and
contributed $2.8 billion to the Gross Domestic Produg
of the New England and miétlantic regions




Striped Bass Native Range
{Gdd [T NBYyOS WAGBSNE /IYyFRIF G2 {i® W2KY

Northern Gulf of Mexico from Western Florida to Louisiana

% Morone saxatilis

Map ue,&ﬂ?muzm United States Geclogical Survey

Striped Bass Introductions

1879¢ 1882- - 400+ fingerlings from Navesink River introduced to Suisun Bay, California

1941- - spawning stripers on Cooper River, S.C. landlocked during reservoir construction



Atlantic Coast Striped Bass Spawning Areas

Major spawning areas along the Atlantic coast:

A Chesapeake Bay and its tributaries

Hudson Rive A The Hudson River
A The Delaware River
Selanare River A The Roanoke River
Atlantic i ]
S A portion of striped bass from each of these stocks
Chesapeake Bay make seasonal migrations

Nonmigratory contingents also exist in these areas

Roanoke River

Historically, the Chesapeake Bay region has produced
——— | the majority of coastal migratory striped bass

States

020 49 60 8 100
—— —

Recent evidence of spawning in other historically
Important systems such as Kennebec River in Maine




Striped Bass Spawning and Fecundity
Males mature @ages®@(age2~65 ¢ T | FISp €0 94 HoO
Females mature @ages34age 4 ~1my € T | DMEW 94 H D

Females spawn throughout life; may skip some years due to environmental conditions

v

Older females are extremely fecund; exhibit greater fithess
A Spread reproductive outputs across many years
A Have more metabolic energy reserves to invest in offspring

AEggs & larvae = more fit
A More likely to survive in unfavorable environmental conditions

A Largereggsyield faster growing larvae

A Larvae provisioned witlarger oil globule to resistant to starvation é5

adl



The BOFFF Principle |  N¥SadAy3 . hCCCQa N
The Importance of Leaving the Big Old Fat Fecund Femglesspawning population eliminating their value tc

Estimated Striped Bass Fecundity By Age the SUCCess Of the StOCk Ieading {o:

V Age truncation within the stock

000,000 V Reduction in the number of larvae produced
V Shortening of reproductive season

V Lowered average survival potential of larvae
V Potential lowering of genetic diversity

o . High genetic diversity more likely to produce fitter

1,000,000 offspring especially in a variable environment

500,000 I I . é N\B f S I é. 7\ y 3 . h C C C Q é
4 6 8 Age 10 12

2,500,000

2,000,000

Estimated Number of Eggs Produced

to the conservation of striped bass and the
long-term sustainabllity of the fishery
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Striped Bass Early Life History

AEggs are spherical, transparent & sdaabyant

AEQQs stay in water column until hatched
{29-80 hours after fertilization at ~ 6064° F}

ALarval transport to upper estuary turbidity zone critical to survive
AYoY move to shallow, sluggish lower tidal reaches of rivers/estu:
AYoYreach~3p ¢ o0é& FlFftf T INRBGGIK OS]
AYearlings reach ~-@ inches as 2 year olds

Al and 2 year olds typically remain in or near spawning grounds

AMigration to coastal waters generally begins by age 3



Stiped Bass Mear Striped Bass Lite History
Age and Growth

Lengthat-AgeFrom the Literature

Age Length at Age _ _
(inches) Growth begins in spring; more rapid growth occurs in summer & early fa
1 5
, . Growth ceases in late fall and winter resuming again the following spring
3 14 Growth rates vary between stocks & years as a function of factors such
: 18 AITATS KAAU2NEB O0U0AYS 2F aL)l gyAy3As
5 20
5 on A Environmental factors (water temperature, prey availability,
competition)
7 28
8 30 A Genetic and behavioral differences among stocks
° 33 Populations from higher latitudes experience faster growth since the
10 35 growing season becomes progressively longer moving south
11 37 . . . - . - TR
L : Individuals subjected to similar environmental conditions may also
Note: Agecohort distributions increasingly overlap as . .. .
fish become older & assigning lengtt-age becomes experience variation In growth
less reliable
Sources: Mansuetti (1961) = Chesapeake Bay; Bason L U Qa S au 7\ Y I u S R u K I u au N‘y\ LJS N\E Y I €
(1971) = Delaware River; Merriman (1941) = LI Sound
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Greg Meyerson 81+ Ibs-2011 LI Sound, Ct

Bobby Bodin 50 Ibs.- 2022 NY Bight Apex



Striped Bass Management Update

1981 = ASMFC develops Atlantic Coast Striped Bass
Interstate Fisheries Management Plan establishing size

limits to ensure that females survive long enough to spawn
T n I P [ “ at least once
Mid-19806s = the popul ation had WEsIWAYe

numbers in decades due to overfishing, pollution, and
. . ENVIRONMENTAL LAW, CITIZEN ACTIVISM,
habitat destruction e TR

THAT TRANSFORMED NEW YORK CITY 7T 1

Rl

1984 = Congress passes Atlantic Striped Bass Conservation
Act requiring states to enforce the FMP management
measures or face a harvest moratorium

~ oy
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1995 = population declared nfu
touted as a fisheries management success

*
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However, it didnodét take | ong f

2011 = stock assessment indicates the population declining
again and would become overfished within 6 years

2019 = ASMFC declares that the striped bass is overfished
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Figure 1. Atlantic Striped Bass Commercial Landings and Discards
& Recreational Landings and Release Mortality

I Recreational Release Mortality™
W Recreational Harvest
- Commercial Landings and Discards
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* 9% of fish released alive are assumed to die because of being caught.

Recreational release mortality is a
function of stress and injury imparted
throughout the angling event, from the
time the fish is hooked, fought and
landed as well as how it is subsequentl

~

handled and released




Atlantic Striped Bass Female Spawning Stock Biomass and Recruitment
Source: Atlantic Striped Bass Stock Assessment Update, 2022
300 350
300
250 -
Q
@ 250 E
2 200 3
“—
o o
- 200 _,?:
2 150 3
= 150 =
E 5
@ 100 @
» 100 S,
2 5
©
50 ()
g <~
5
0 0 S
R R EEE R EEEERR
OO OO OO NOOOOOOO0 OO0 O O
™ = o~ - - -EH - NN AN AN AN AN AN ANANNN
B Female SSB I Recruitment - -~ SSB Target ———SSB Threshold

The adult stock returning to spawn each spring is traditionally dominated by a few strong year classes



Maryland's Juvenile Striped Bass Index
Arithmetic Mean (AM) Catch per Haul

60 —
average
50 - -
May 2023 = In response to increased

40 1 i recreational removals and fishing related
x m mortality, ASMFC implemented an
B - il emergency rule to adopt a 28 - 31 inch
- = il ] — slot size in order to protect the 2015 year
201 w ) " i class and support rebuilding by 2029
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The 2023 youngf-the-year index was 1.0 compared to a letegm average of 11.1 and the index has been below 3.6 since



s Geometric Mean

Hudson River Striped Bass
Young of Year Abundance Index

= 25th percentile (1983-2010)

-~ Long term average

-

error bars = 95% confidence intervals
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Factors Affecting Striped Bass Reproduction and Recruitme

ADevelopment and survival is a function of environmental factors

AHabitat loss and degradation

APollution and hypoxia

APrey availability and predation pressure

AMycobacteriosis = chronic wasting disease caused by mycobacterial infection

AClimate driven impacts

V Cold winters and wet springs are more conducive to successful reproduction

V Warmer, drier winters = decreased spring water flows resulting in diminispadning success

V Steady flow of runoff from upstream creates a thick, turbid boundary layer between fresh and sa
water keeping the serdbuoyant eggs and larvae in the water column where forage exists

V Warm winters can result in a mismatch between striped bass spawns and spring copepod
abundance

V These factors may become exacerbated by climate driven sea surface temperature increases



Striped Bass Migration

A A portion of the striped bass from the Hudson Rive
Chesapeake Bay, the Delaware River and Roanoke
River stocks make seasonal coastal migrations

A Nonmigratory contingents also exist in these areas

A Coastal migrants comingle as they move north to
feeding grounds in spring/summer and return soutr
to overwintering grounds in fall




Sources of Striped Bass In the Fall Fishery in Northern N

Our Objective:

Using DNA genotyping techniques, identify the stock
specific origin of striped bass in the fall surf fishery in
northern NJ and estimate the relative contribution of
iIndividual stocks to the local fishery

Our Approach

U Collect pelvic fin clips from fish angled during the
2017 & 2018 fall runs to evaluate population structure
and identify likely source population for NJ stripers



All Locations}

Estimated Percent of Striped Bass Attributed Estimated Percent of Striped Bass Attributed
to Major Spawning Areas to Major Spawning Areas
2017 2018

n=85 n=50

Our analysis allowed us to group our samples into 3 geographic clusters
with most stripers assigned to the Chesapeake Bay/Delaware River Supergroup

A comprehensive study of the genetic population structure of Atlantic coast stoipgsslin 2013
also placed fish sampled in NJ primarily in CB/DE Supergroup



Sources of Striped Bass in the Fall Fishery in Northern N

Our results are consistent with information in the scientific literature on migratory
movements of striped bass along the Atlantic coast

AThe coastal migratory stock consists of individuals of diverse origins

A Spawning stock contributions to the coastal fishery vary annually as a function of populat
structure and year class strength

AThe coastal migratory stock is typically made up of a high percentage of individuals from
Chesapeake Bay followed by the Hudson River

AThe Delaware and Roanoke make smaller contributions to the coastal migratory stock



Movement Patterns of Striped Bass

|

|

) |

. Spring / ‘I

Summer

A Striped bass movement patterns vary from local movemer

within a river, estuary or along the coast to extensive
coastwide seasonal migrations

A Stripers utilize a variety of routes duritfueir annual
migrations

A Some migratory stripers exhibit strong site fidelity returning

seasonally to the same summer foraging or overwintering|
areas

Y

7

Chesapeake &
Bay

Y




Movement Patterns of Striped Bass
Acoustic Tagging

Our Objective

Use acoustic telemetry to collect information about the
movement patterns of striped bass tagged in Monmout
and Ocean County coastal waters

Our Approach

U Surgically implant acoustic tags in striped bass
angled in coastal waters of Monmouth and Ocean
Counties {n = 36 as of 1/1/2024}

U Periodically download data from receiver networks
02 LINPYARS I NBO2NR 27

Receiver detection range is ~ 150 meters




Sandy Hook Bay




Island Beach State Park
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Examples of Initial Movement Patterns of Sandy Hook Bay Tagged Fish

A In early Summer fish move east along Long Island South Shore out to Montauk
A During Summer/Early Fall 7389, 7390, 7391 move between Block Island & southern New England
A In Fall (October) 7389 leaves NE and enters Long Island Sound; 7390 and 7391 remain around Rhode Is

and
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Composite Map of Detections for Acoustic Tags Deployed




Stripers for the Future
Are Striped Bass Overwintering in Local Rivers?

Our Objective

Conduct surveys using eDNA techniques to detern|
whether local rivers in Monmouth and Ocean
Counties are overwintering habitats for striped bas

Our Approach

U Collect and analyze monthly eDNA samples {No
2022-April 2023} in the Manasquan River estuar
for the presence of overwintering striped bass

eDNA techniques have been shown to detect DNA in a
1 ¢ 10 km radius around the sampling location based of
currents and other environmental factors




species
species
species
species
species
species
species
species
species

water sample taken
from ponds or ocean

eDNA extracted

organisms from filter membrane

lose DNA

-+~ QO O m Q v N T W

GCTCTGGCGA
GCTCTGGCGA
GCTCTGGCGA
GCTCTGGCGA
GCTCTGGCGA
GCTCTGGCGA
GCTCTGGCGA
GCTCTGGCGA
GCTCTGGCGA

GGTCAGACGC
TGTAGACTTT
CCAGCTGGGG
CATCCGTCAA
GGACGGGGAG
GAGGTACGGA
GTCTTCTTCT
AAACCACACG
GCCGCTCTGG

GGTCGGCAGC TGGTCAGCAA
TAACGACTTT AGACCCACGG
GTGTTTGACA TGATGCGGCG
CATGAGGGAG TTTGGGCGGA
GGCAATCCCA CATCTGAGAC
AGAAACTCAA AACCCCGTCT
GGTCTTCTGG GGGACTCAGA
AAGAGGCACT GGGAGTTCAC
CGAAGAAGGA GATTGCTTGC

GGAATATGTC
GGAATATGTC
GGAATATGTC
GGAATATGTC
GGAATATGTC
GGAATATGTC
GGAATATGTC
GGAATATGTC
GGAATATGTC

eDNA analysed with
metabarcoding
to detect multiple species

eDNA analysed to
detect single species

vV Vv XV




Legend

(mean CT*-1)

0.03496
0.034
0.032
0.03
0.028
0.026

@ 0.02471-0.02600
@ 0.02600-0.02800
@ 0.02800-0.03000
@ 0.03000 - 0.03200
O 0.03200 - 0.03400
(O 0.03400 - 0.03496

Striped Bass DNA concentration ¥
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Site marker size indicates the relative mean eDNA concentration for each site over the course of the entpergainple

Location ofsampling siteen the Manasquan River Estuary




Water temp and Striped Bass DNA concentration
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This graph plots the relationship between eDNA concentration and water temperature.

Duringthe study, temperature ranged from 485 °F
Striped bass eDNA was detected throughout teraperature rangewith no apparent relationship teemperature



Striped Bass DNA concentration by date
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This graph plots the relationship between the concentration of striped bass eDNA collected by sampling date.

Concentrations remained largely constant over the course siuitie



Best Practices fo€Catchand-Release

As Striped Bass Anglers
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4/ Survival of Released Striped Bass
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Striped Bass is thmost releasedaltwater sportfish in the US: 11 fish discarded for every fish harvested

Majority of mortality comes from recreational releases: Recreational discard mortality rate for striped bass = 9%



Causes of Stress in Angled Striped Bass
Environmental Conditions

AChemical stressors {pollutants, oxygen depletion}

AWater temperatures at or above the stripers

optimum range {worse in lower salinity waterg”
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Environmental Considerations:

V Be aware of local air and water temperature

V Avoid targeting stripers when water
temperatures reach or exceed 7B

IIIIIII

V Avoid targeting stripers during hot weather
when large differences between water and air

temperature exist
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Causes of Stress in Angled Striped Bass
Capture, Handling and Release

EXTENDED "PLAYING"
OF A FISH CAUSES

EXHAUSTION
STRESS
ACID IN THE BLOOD
FAST HEART RATE

flow into Operculum
mouth

Air exposure causes gill layer collapse and gil
filament adhesion which inhibits oxygen

exchange at the qgills




Courtesy of Keep Fish Wet
www.keepfishwet.org



http://www.keepfishwet.org/stripers-in-our-hands

