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SRR Overview of Talk
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IRGBYto Versus East Coast (4102976)

Comparison of Oyster Landings From 1975-2003
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Seuuieasierm ULS., Intertidal Oysters:
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fItelcE Int'mgrl-Reefs EermrNatural Breg_[(waters

Protect fr.ngLng’salt—marsh--F"'
Reduce hamnk erosion
Bind/trap sedimenis

ik o Jigsigztie gniare)y franl tclzl]/
- wind/boat wake impacts

Generate a unigue habitat
“landscape™

We have found it impacts restoration efforts significantly!!




BESOINENLESSONS, Leaed or LLost
and Related Observations e

ARV INIMIZE tSEr conflicts onttiEsont-end. Dont pIFecologicallvs.
liEWERArestoration.. This requires planning for Coexistence; e aware
iE[slationthreatening siakeholdenss lncludefishens& aquaculiure
SIEREIBIPENS; as WellTas envirenmental/ecolegical Service pPropoenents.
Also deal witah ggdngiatinielisstiesierzii

VHLEStEEYOUIEstorations partners, their ‘constituencies’ and
sOIIBUERIIILS, EAch group Is responding to: — different constituencies;
o) MAlifEERt Monetary constraints; -  expectations; and -  different
EuIEliames,  Each often interprets the same results differently. For

[

== Erge-scale restoration efforts (adding shell or broodstock, relaying

Lo

== = oysiers, spat on shell) most conducted by state fisheries managers,

=~ ACOE or large NGOs.

5. Invest in solid science by developing rigorous datasets (e.g., teams of
collaborators): - use identical methods; @ clear goals; = use
reference sites for comparison; and = appropriate metrics to better
URderstand success. Have focused workshops early and often!
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panucpated Playerst Birds and Vussels

[ Fall 1997
BE= Jan. 1998
Bl rFall 1998

I Jan. 1999

= population data for three spp.; for
wadingrbirds, little or no information.

However, in 2007 will start a new
two year effort.

10.72 20.2 85 15.21

Mussel densities can exceed 1,000s/m?




Qisle e =EE0ers/Parasites/Sediment Processors

Ischadium recurvum, hooked mussel , <2”

Geukensia demissa, ribbed or marsh mussel , >4”

\

Boonea impressa (Pyramidelidae), <6 mm Ostreola equestris, crested oyster, <2




%G'Lessons Learned or Lost

g —

2idrRelatied OhseRaticnsico i -

ilppeionclavelogiclaaipniaalisileoelczlsuiomesitociilogheiiell
BENL prioject, bay-wide, state-wide or at a regional scale).
AlENMest likely areas for success and tackle them first. If
e» SIS achieved (requires many years), then and only then
d 10 other areas (employ Adaptive Mgmt.);

= Iop [elevanit and agreed upon (cost-effective) metrics to evaluate
- —----=_*;/ﬁur geals.: Also, don't oversell the ‘Services’ (e.g., water quality
— beneflts habitat) see Pomeroy et al. 2006.
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2004 WORKSHOP ON OYSTER RESTORATION METRICS
FOR ASSESSING ECOLOGICAL
FUNCTION, SUSTAINABILITY AND SUCCESS
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BSNETOUD Proposedisix Goals

hitp://www.coastal.edu/manine/sgoyster
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etrics Most Relevant to Goals
- RESTORATION GORL ™

WETRIC Habitat | Shereline | WO | Hanvesting | Broodstock | Education

——

iCondition

ASSociated Fauna

i;@- JATchitecture

S REEEragmentation

Chlorophyll a
Turbidity/TSS
flemperature
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RECHUINERSHstrate-limited Oyster Populatiens

recLmited. Sulsidie=Linmited

BroodstocicinsUilelgalt REcruitment Mo, But insufficient clean,
rlelrel stgsigziis

VIgRyAGIt IESeTarenrar e as with prmanryAn
areasiwith' mtertidal eysters (e.g., southern
NC, SC, GA, parts of FL)

:.JI,v competltlon efiten with

r 5e5ile organisnns “Field of Dreams Approach’”
lly, SiiviauenR subtidal

Two not mutually exclusive
or as clearly differentiated

***No clear guidelines/data for evaluating sites




AsSessinelReef Progress Over Time:
Oyster Populations. s
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BlIeeUstoCaEIancement (Jump-starting Reefs)
IpReliten go hand 1N hand withr cultch plami

- From: Chesapeake Bay Foundation e From: Chesapeake Bay FOUA

-
T =

" gt — e ———— )
%:ge_or small-scale
= Ofteniemploy disease-resistant strains (DEBY, = — |

CROSBreeds)

Most-often used to jump-start subtidal reefs
Spat/seed sizes vary from mm-cm
Community efforts often involved (‘gardening’)




SN Eiltration Effects (B-P Coqplingl_r

Do OV rreefs femoye
‘oarticulatas’ zrlel crilararyll
ZSHIIED ted?

See Ray

Cressman et al. 2003: Nelson et al. 2004
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SolIECTING REET-ASsocidted “TranSIERSE
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. PUglie EWﬁfCommunity @y/ster RestorationpfEio]ects

Aswani & To-Iley (FGCU) Grabowski & Powers (UNC CH)




e lessons Learned or Lost
andiRelated Observations, COMs S

Siciiredlicatingl arant agenciespimimeciaiely izt IS a
I IESEMGIEStealBRIEfeS anaithat these effonts often

—

qln SNNGNIGING e PErodsT =3-5years (lheyondthe life of'a
pemallgrant cycle, discussed in Coen and Luckenbach 2000,
NieVer et al. 2003, 2005; Luckenbach and Coen 2005, ASMFC
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DEVEIGABESION: andi Vonitering Manuals,
Werking Groups, WeBsItes, ‘Wi_lgj_s_’ -

——— — — — —

r QOyster Resteiaten\Voerking Group
http://www.ceastal.edu/marine/sgoyster I

SCIENCE FibR SE IO
A FRACTITIONERS [HATHE TO THE
Design & Monitoring

af Shelltish Restoration Projects Se i B Reraricte Mot =

Coatral, Harrar

Wndugie Ui A F reieviek Loy Slonfionig P Uislir il Eduagies
snd Clean Winkers At il X1 (Puublic L 1604571

Brumbaugh, Beck, Coen, Craig and Coen, Walters, Wilber, Hadley, Burrows et al. 2005. Ch. 4,
Hicks, 2006. TNC, 28pp. 2007. SC Sea Grant Publ. Vol. 2, Restoration Monitering
of Oyster Reefs, NOAA




SONIE lLessons l.earned or lLost
ano Related Opservations cont:

esigrl irle meglitdriflef&igsezirenl) ofeefelnnl; clagie) Wit isle
restoration grdefreii) SO that the two, are; seamless and rebust;

Corsiclar forloziseliples gejiie types, Sediment depaesition rates, local nydredynamics, Water
r]urnJJr erbeally=hoat wakes and fetch, HABS; introduced species, predators, competitors,
NIBEEEEEREtCy [=0lloyy changes!in ‘reef architecture/complexity” over time. Oyster morphology
250 el teII youla ot (see Kent 1992);

| _jr. a1t re and faunas, develop/utilize novel methods. However, for this effort,
.Ie\ [NeIfeliiont Vigerously: debate at our 2004 workshop, due in large part to the cost/expertise
/A VS, enumeration);

fy moenitering for adaptive management or as a means to provide
_n tinderstanding of why a particular effort worked or failed--this is
- crtical;

S

Kent, B.W., 1992. Making dead oysters talk : techniques for
analyzing oysters from archaeological sites. MD Historical
Trust
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pipoEl Intertidal ReerrChanges OVERKImn

— g—

Intertidal oyster reefs (Canaveral National Seashore, CANA) Florida. Aerial imagery over 25 years
shows increased dead reef areas (red) compared to living (green), assumed most probably caused by
increased boating activities along AICW (see Grizzle et al. 2002).




E,o?t' Changes Over Time:
(W 105-1000S Mamuee

e, [

R175 219 Bl nitial Planting 7/02/03
(- ) B Planting Footprint 5/12/04

Footprint 5/12/04 — 252.2 m?



N teTttaNOyerhead Pigitall Photegraphy,

52% Oyster Coverage ||
48% Mud




S OmENLessons earmed or LLost

aie Related Observatlons Cont.. e
——

rly Sl plitrsignificant effort e assessing approprlate Sl selectionl criteria

mieWanad/er sediment type, ete.) whenridentiiying candidate sites for
rgluon N

EIEsierESs|ate the science-based ‘lessons learned” (e.g., low DO, rays), as

EyAaleoiten difficult to interpret into public policy (see #2), as missions of
ENEIES/GIaenIZations vary;

1% Don"F'

JEElmb o early failures, or simplistic cost-benefit analyses that

WEmonstrate” that restoration efforts are a losing strategy. Plan to invest in

S gterm valtiation of ‘Services’, as this is still in its infancy, so estimates are
= -'".—rr_-_p:r-aﬁably Undenvalued (Powers et al.’s “The Myth of Failure”, in review);

=2 Donit underestimate. the resiliency of natural oyster populations. This gets back to the
~Issue ofi metrics, and giving things time to show results;

Ly —

intertidal plate




LandimeerasISuccess Measures: Unrealistic
SECiabions/Inappropriate SUCCESS CHIEITEZ NSNS

200,000

A Expenditures
—e— Harwe st

For many agencies, the goal for ‘success’ 150,000
was a 3” (75 mm) oyster. Hence some
in VA and MD judged restoration ‘a
failure”).

In SC, no min. oyster size (mean <10%
3”, max. we have seen 18%)

Luckenbach et al. 2005

pr—
0
j
o
£
=
el
o)
©
=
(]

1993 1884 1895 1996 1897 1888 1899 2000 2001 2002
Years

FIGURE 6.1 Virginia expenditures on oyster restoration and oyster landings.

SOURCE: Data from J. Wesson, VMRC, Newport News, personal communica-
tion, 2003.

Figure, National Research Council Publ., 2004




SEmeNLlessons l.earned or Lost

ane Relatea Observatlons COR L -
"-:-
(RGBS SLOCKs carefully. Dentassume. that stocks selectively bred
fop zleft culture are the moest approprlate ier C. virgnica restoratlon

inls nes ceaecellcozsncnorec (esoaciedlye ln ine grlicAtlsigiic )

SONesLINEW NEst coast O. conchaphiia work appears to place more
VEllENGI population) genetic structure;

El..: WE ey be deliberately obliterating natural genetic structure/variation,
INieVer of “terrralorming™ our systems with domesticated stocks (DEBYs,
CROSBI’eedS) at our perll (see http://www.ifremer.fr/icsr0O5/communications/room1/Wed%20am/icsrO5-reece-

== __ et altpdi=Attp/www.ifremer.fr/icsr05/communications/room1/Wed%20am/icsr05-gaffney.pdf);

T

=iy BE open to trying new ideas (e.g., alternative substrates, shell

r._r*-

—
_.,—-r_\_

= _'—plantlng methods, different reef architectures, shell capping,

= ~ underutilized labor resources); think ‘outside the box’; and learn
from fallures (share them with your colleagues and publish them).
Oysters on non-traditional substrates or ‘Closed’ areas can be
significant in urbanized areas (=‘sanctuaries’);




Y MAlternativessiibstrates

e
PSEIVEd as much : ‘ — H“

>
as, 2.5 bushels
Ghoest cral) trar

—— Marl vs. shell
' L rechuItment
cages i VA,

JEEe R. Brumbaugh

Shell bag in FL
after one year! = e e
Volety et al. © iU R
A. McCall, 2005 NC marl in
remote set shell bags




Lynnhaven Bay Basin, Virginia Beach, VA 2002
Lynnhaven Inlet and Long Creek to Great Neck Rd. Bridge
& Eastern _Pﬂrtmn of Lw nnhamlep_Bm (G reat Neck ant}

L ‘l'!:"

Eiilkhead-meatal
Bulkhead-wood

——— Int fringe resd-mars
Mudarsh
Riprap-conorate

— Riprap-granite ilg)
Riprap-grande (sm)
Sand
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I zife)e CIamPens In SCasSubstrate, Hahitat?

i

Pensieach —4.68'm?. Located on
mudiiats expesed at lew tide, =2 m
G EESATNEEE I GPE ORI

7,000 pens on mudflats, with ever 70
millien/ clams planted. Today,
approximately 4,000 still remaining in
field, many covered with oysters, do
we leave as habitat (legalities)?

7/29/1999




SOMENLessonsilleanied or Lost

and Related ODServations ConN==

"'.:‘-r
. Start logiple fofdeiegiiz] rizit)vedr ntreduced dISeases (R. Carnegie,
PEISHCOmM.). Recent Sorammia spp. effects on potential introductions
of C. Arfzikensfs 1 NC Stlclelgst el ot po e ol el

NELEINGISEASE [esistance.  For C. virginica, reefs with intense MSX
AEDEMO challenges, seeing natural resistance to MSX and growing
iwlIErance ofi Dermo, the latter demonstrated by: a) oysters in waters
vvf’=~ Perkinsys 1ss most intense, and (b) a remarkable number of

J2I0E; disease-free, fecund oysters. Look for natural selection/local
daptatlon to diseases. Does one need to invest in directed breeding
programs (e.qg., DEBYs, CROSBreeds)?




Somertessons LLearmed or Lost
and Related.©bseraticnsieent.

16, Be mindful gf tha rrariifold trraats/faciors et ez nilteree e

PIBJECTS sUiccess or fallure (Note: that regardless of oyster spp.,
PIEBEoNS and 1w DO would have had the same result);

el fc're_ased Ay predation, exotic introductions (often a long time frame
e olserved impacts), timing can be critical;

e

| _-_:-..'@ “Winor differences in materials and timing of substrate(s) planting can

S determine what colonizes and ultimately dominates the reef community

i

.
—

= —
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SEBPIE ArEN't the only oyster predaioys:.

- }-__' Hungry rays thwart effort to restore oysters in Piankatank

By Associated Press

———— g
=5
\/

-_'n_osed rays gobbled up most of the 775,000 oysters in days after they were planted in the

B 2
U

Stylochus ellipticus Eupleura, Urosalpinx

<5 mm?
http://www.mobilebaynep.com/OysterGardening/




EX0 fcs/Non-Native Molluscsy

e -
P rapana venosa &

v Stramoria.sp:
' = AR bl ae
OVENGroWIng C: ey a threat?
Virgirica intertidal 4 | -
reefs in FL, now: in

C. ariakens/s
(Suminoe Oyster)
Chesapeake Bay,
NC (an escapee)

C. gigas (Pacific —
oyster) covering rocky
shores in Puget
Sound, >80 yrs.




I [ essons.cont.

eI INERCIIENISE e, COomMUNILY'S IRLErEST fo); resto.r.-ai&mn EINI0 i
EYWEIRISSUES (€.7., Waterrpelittien;, land- use/land conservation of
sOasUl Watersheds, fisheresi management, eresion, etc.) to build
CONEHIEGESING@sIcaeiespesiallydielpfuliandieffectiveat
'fLJJ'f]HLr gpthESE tasks (€.g., TNC's new Shellfish Initiative). Early:

RUBOMEVV State’s Involved public by-in" for all types of
esz ratlon (Nen:reseurce Services);

) ;r oy novel strategies such as ‘oyster gardening’ or shell

BYiEGycling toinvolve the public (but shell before putting
S 0Verboard; see Bushek et al. 2004, JSR) and finally;

Don t be afraid to use ‘Administrative Closures’ (Prohibited or
Restrlcted classifications) as enforced sanctuaries, these can be
Invaluable (not all closures bad, see #13, ‘outside the box’).




SCORE“M?«mity ResteratioprSites Built Since, 2004

South Carolina Oyster Restoration and Enhancement Sites

Site Mamas and Years Built

4 1 Rockvile @ &
g4 al 2 Boys Scout Camp @ &
' . = ot F 3. McClellanvile @ A&
& Murrell's Ikt @ @
scOREl v 5 5C Aquarivm @
South Cargling Oyster 6. Palmetie Counly Parkill & @
Restoration and Enhancement 7. Bowens sland @ @
& Communiny-DNased Reshoramon Project 8. Dataw . [ ]
[T " O Pawley's lsiard @ A
18, Pinckney Refuge @
11. Pincknay Lending
12. -.'::alla».-a:;see @ ‘. it
12 Ft Jobnsen @ @ 4
14. AbertaLong &
15, Cape Ramain &
ke ek £ Sites Constructed > E:;*:lc;‘

o i Moyt s ot ik e . T Mis bt L ATt L i S 12, 5ol Lagare &
b A @R |...:,;-:-::;:.:;::.:;:;:q..-.t._.-.__.u- e dn A En 000 S 1%, Tresk Bost Larding & - ]
; R 20 Wagdell Mericviture Corer 4 Il
A Pt Lty o Lo g, M0 1S 1000 e s rraa i EaEy 21, Huringlon Seach @
22, Boone Hall @

200 e 23, Beaufort Marse Inslilie @

(i |

. B 2 Port Royal @
http://score.dnr.sc.gov " i 2 o
—— : 27, Fovariand Tamace I
e S

105 reefs at 28 sites in just 5 years
275 tons (>13,300 bags) of shell planted!

SOUTH CAROLINA

»% Seaﬁ'a/nt

I=land Foundation Ma S.C. Sea Grant Consortium Racreational
'{EE'{EHTIONHL Fishing License

Sowth Carclina

FISHERIES
STAMP PROGRAM







— Recyclesshell
_-F—

. _—
ted in Fall 2001 with- SCORE, over 16 regional drop-off
Sites, more than 15,000 bushels recycled last year

i = _|-'. U

South Carolina
Saltwater
Recreational
LFishing Licen seJ

11 N

X
%
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SN OVerview/Summary.

_F

Wesare still toer hung-uprin many. states on ‘reseurce: restoratlon alene
IMNNBEE areas, ey/ster reefs generate’ additional ‘services’

EEVVRGN//g)//i/aNd eteSETsHEVesstatisticallyzcomparablenmethodologiesifor
meta-a -alyses A do We hiave geed data en natural reefs prier tor thelr
rleghry (IPes reference” sites) for nearly any area, subtidal or intertidal

p saimpling methods early and use across projects/programs for
f

data interpretation and comparison

arhozpiE opzdq




N OVErview/Summary. cont.

(Coen, FL Workshop 3/07)

sarned or Potentially LOSt incluE

ViiaZENiser: conflicts on the. front-end!

Uriclersizinel yolle resioeiion gelgipe s inels fcopsiiitanslast cildhdo gisicligis (e )
IESICNENTIGNEIEN, EXPECTALIONS, time-Trames). Be careful how the media/public are fed
]rrforrna'tp pand related misperceptions

Invesi ]n.fo science and develop rigerous data to assess related success/failure. Focus
SIIENEWASILES, collaborate and if successful, scale-up. Have workshops early-on and
JIE:‘H enofcommunicate bothi positive and negative results

= 4) ' 'Je\ e Bb_clear goals and relevant metrics. Get the biology right early-on (unsuspecting

____, ~nl I@Js)

-5) "'Develop relevant and accepted (cost-effective) metrics to evaluate your goals. Also,
don’ t oversell the ‘Services’

é) Educate grant agencies that monitoring is a critical phase for restoration, often requiring
periods >3-5 years.

7). Design monitoring, along with your restoration research programs so that the two are
seamless and rigerous. Be open to new ideas and learn from failures.

8) Justify: monitoring for adaptive management or as a means to provide an understanding
of why a particular effort worked or failed.




R QVerview/Summary.cont.

(Coen, FL Waorkshoprs/or)

. - "
BESSESIEEAINED orrPetentiallyIfest incliEEN oI

ESyACHIpLIL significant effort Into)assessing| appropriate; site: selection criteria.

Woric or) Erzigsleige) [ETICE-ESE U ESSonSeared ntor publicT pelicy ISecalise of %2,
ellS rmssl,,)- SN0 2gENCIES/Organizations vary.

DEIINASUCEUm te) early fallures, or simplistic cost-benefit analyses.

w,
.
"

Crigc _5' =‘s tecks carefully.

SEROY e_n e new: ideas, think ‘outside the box’, and learn from failures.

=

'__h
Y St
_._J‘_-.‘
?

=

Al Iooklng ior potential native or introduced diseases (e.g., Bonamia).

-*T‘S)_'_‘j" a:ke advantage of natural disease resistance.

- '1_6) Besmindful of the manifold threats/factors that can influence a project’s success or failure.
179 Capture and use the community's interest for restoration and to address larger issues.
18) Employ novel strategies such as ‘oyster gardening’ or shell recycling to involve the public.

19) Don't be afraid to use ‘Administrative Closures’ , enforced sanctuaries.
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SV =R yAE inpertance of habitat created by shellfish and shell beds
1 RERAticcoast of the U.S., prepared by Coen, L.D., and R. Grizzle,
SNIIsCORUENBULeNRS by J. Lowery: and K.T. Paynter, Jr., 106pp.

http://www.coastal.edu/marine/sgoyster




ANY QUESTIONS/COMMENTS??

l‘ -

Jefferson: Charismatic Megafauna?




