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1. Executive Summary

- Page Intentionally Left Blank

Final Report



2.A Project Report Narrative

I. Problemghe Project Adressed

Despite the depleted population status of the Eastrster(Crassostrea virginitand decades

of restoration attempts in Rhode Isla(ill) there was a lack of baseline data on the location,
size structure, and abundance of oysters. This project focused on addressing the information gap
for both natural and restored oyster beds to inform a more wholistic approach to future
restoration endeaors. Building upon existing partnerships among tHaeRhartment of
Environmental Management (DEBiiyvision of Marine Fisherid3NIB, The Nature Conservancy
(TNGQ, andNortheastern UniversityNU), this project aimed to enhance the viability of future
oyster reef habitat restoration efforts in coastal Rl to enhance ecosystem service delivery. To
achieve this goal, we collected critical baseline data on the environmental and habitat
characteristic®f restored and natural oyster reefs that will be directly incorporated into the RI
Shellfish Restoration and Enhancement PiEPand used to develop a habitat suitability

index (HSI) model to help guide future restoration efforts in RI. We achiesep#h by
addressing the following objectives:

Objective 1 Evaluate existing oyster reef restoration sites in the South Shore
Coastal Ponds and Western Narragansett Bay.

Objective 2 Assess wild oyster populations and potential restoration sites in the
South Shore Coastal Ponds and Narragansett Bay.

Il. Short and Longerm Objectives

In addition, results from this work (e.g., status of former restoration and wild populations) will be
used as part of th8REPRrocesgo help set restoration goals and provide a baseline that can be
used to evaluate the success of future restoration work. For example, information on the spatial
distribution of oysters in concert with environmental attributes and reef characteristgtei(oy
density, abundance, and size distribution) may be used to assemmntlmtof ecosystem

services being provided by existing oyster resources (restored and wild), arab#mstswith the
formation of spatially explicit restoration goals and targi$snoted above, results will also

provide recent baseline for assessing the success of future work.

lll. Relevance of Project to Restoratemmd Protection of Coastal Ecosystems

The overarchingiotivationof the proposed studwasti 2 G NB &G 2NE g G SNJI |jdzl f A
processesi K| 0 & dzLJLI2 NI SO2aeaidSyYy TdzyOCaoaBhgythey R 61 G SN
collection of key data that will be used in the development of an oyster restoration suitability

model that would facilitate the implementation of theSRERNd guide future oyster habitat

restoration efforts in RI. In addition to being directly used by RI DMF, the datasets produced by
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this work will be made available to potential partners and@sets (e.g., Narragansett Bay
9addzr-NE t NRPAINI YO YR gAff LINRPOARS | ol aStays
O2YYdzy AOIFIUS OKIy3aS Ay O2YRA [{NERGoal §ymRistats STFFS
waters. We also expect that including attributes of restoration sites and wild populations in the

| {L Y2RStAy3 LINROSaa gAft AffdzyYAyla4S KFoAGLH G
solutions [to] facilitate new techhagies and approaches to improve habitat, aquatic life, and
gl GSNJI |j dzi £ A ( Betause pystér teefdp2olvide nurséryphabitat for economically
valuable fisi{Brumbaugh and Toropova 2008, Grabowski et al. 2012) and remove excess
nitrogen from estuaries (Piehler and Smyth 2011, Wall et al. 20drlproject would also
Go2f aGSNJ adzadlFAylFofS O2YYdzyAlASa o6& LINERI
f20Ff SO2y2YASa Ay (GKS {b9t NBIA2YE 06{b9

o]

—+ U))
O«

IV. Geographic Area of the Project

The originagjeographiareaof this projectncludedfive regionswithin the SoutiCoastSalt

Ponds Narragansett Bayand the Providence Rivéftilizingunfunded support from other
projectsand additional personnét.g., NRCS, YEFP, research assistantspanatd into two
additional regionseastern Narragansett Bay and Block IgseeSection 4, Part IV Photographs,
Images 12 and14. Ths increasedjeographic area spaasgradient okalinities, urbanization,

tidal influence, and a host of otheriabic and biotic factorghat arerelevantto meeting the
needs of projecObjectivesl and 2(seeSupporting MaterialSection 4 Pat, Project Maps and
results Figuresl-8.)

V. Activitiesto Execute the Project: Techniques, Materials Used

Execuingthe breadth oftasksto support thecompletion ofObjectives 1 and 2equireda
complexsequence o#ctivitiesthat included

i. QAPPQuality Assurance Plan Protocol Development

Full scale sampling could not be accomplished until the Quality AssirtamcBrotocol was
written, vetted, and signed by all partner organizatiotesase se¢he QAPP development
narrativein the; Section2. CCompliance

TheQAPRNcludesdetailed instructions on field sampling protocols that we have included
excerpts ohere.After drafting the QAPP and reviewing relevant literaturéested various
methodsfor surveyng natural oyster populationdVe then casulted with partners abouhe
results of themethodolog testing further refinedthose in the fieldo suit theidiosyncratic
conditionsin RI.

Thesefinalizedfield methods involved a tiered approach to sampling that begins with identifying

a siteduringa brief visit, then returning for more detailed sampliggpending on theensity
and extent of natural oyster populations found
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The distribution of oysters in Rl is unique in thetossmanylocationsoysterscan befound

however they occuin discotinuouspatchesrather than extensiveeds or reefgi.e. more

typical of the migAtlantic). Additionally beds and reefs adysters are frequentlgf low density

and limited vertical relief. These factors influenced how we arrived at the sampling scheme and
werefurther detailed in the QAPPlease se SupportingMaterials,Section4, IVTechnical
Memoranda, Data Analysis and Modeling Rep@#sPPand thefinal report packagancluding a
digitalcopy of the latest version of the QAPP.

ii. Historical Data Gathering
In support of both Goals 1 and 2 to assess previstsration dforts and historical presence of

Easterroysterswithin the state wegathered and digitizé historical reference materiateund in
DEM archiveslhis resulted id5 documentsontaining informatiomelevantto our search for
oysterpopulations and restoration activities wittime state The onboarding of several interns
and theaddition ofresearch fellow during thespringof 2021 and 2022all of whichwere
supportedon nonSNEP funds)ilowedus thepersonnekapacity tasystematically search by
hand thousands of pages of archivhigital anchard-copy reportgsee Supporting Materials
Part 4, IV. Fileg.g

The majority ofttese documentsiere summary reports on shellfish surveyasndings, locations,
out plantingsfor restoration purposesand aquacultureecordsspanning the lasipproximately

130 years. Included in trsaipportingmaterials are scans of one particular report with pertinent
oyster data and maps that were printed about fifty years &ge $ectio Supporting

Materials V Photographslmage 19). These historical record#tlaough less pertinent to
contemporary observations of water conditions and oyster presence are nonetheless valuable
evidence of the history of oysters inaRH provided a basis for conducting reconnaissance at
several locations

iii. Site Selection

Prior to the commencement of field wodpecificareas withireach of the regionseeSection
4,11, Figure Ywere selectedfor reconnaissanckased on a variety of factoisitiallylocales
were pickedbased on available historical recofdse ii above)input from partners with local
expertise, and at timassing knowledge fronocalcommunity membersiain situ unscheduled
public outreach opportunitiedAn example of a historical document found within the DMF
archives shows a detailed hadchwn map of oysters froisurveys conducted 40 years age¢
Sectiond SupportingMaterials, Par¥, Project Photograpgh Imagel9).

As field reconnaissancentinued,we expandeaur sites by identifying landscape level features
that containedfactors known to influence oyster recruitment and survivaliristance,
contemporary maps of subaqueous s@g). showingobble/sand/boulder habitat typesgreas
with variable salinities created by fresh water sources, small impoundments with bathymetric
choke points€.g, Fosters Cove, Greenhill Poldickford Harbor, Nannaquacketere chosen
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to be visited Typicallythose areas werérst briefly surveyedo establish presence or absence
of oystersand then further investigated if sufficiently high densitieg@nchultiple size classes
of oysters were foun@seepartsi and iv in this section for further detaila the tiered sampling
approach.

For systems such as Ninigret or Nannaqugs&eSection 4SupportingMaterials, Part IEgures
1,2,5)wherepopulations of oysters are mopéentiful and where their distribution feghly
patchy, a finerscaled approach to sampling those wtkzed.Herewalking, wading, and
snorkeling the shorelines of much of the system was accomplished to establish bed sizes,
densities, andsize structure of the populations preselmportant to note is that although we
did notsurvey 100% of the shoreline in all regiand systemghe spatial coverage of this
survey is thdinestscaled attempt to gather landscape level data on oysters in the state.

iv. Field technique developmeirnplementation materials

The following two protocols were developed sampling fundamentally different oyster
populations reefsand beds created by restoration and enhancement activities versus naturally
occurringpopulations Protocol Afor restoration samplin{seepart Abelow)has been in ugkin
the state is consistent with best practicd8MF survey methodologi€¢Baggett et al 20)4and
directly supportbjectivel. Protocol Bsee belowyas developed specificaftyr Rl waters and
to supportObjective2. This methdologywas tested and refinefibllowing extensive fieldork,
and consultation with partners during the spring and summer of K¥EESuprting Materials,
Sectiod, Part VPhotographslmages 13). The narratives below areabridgedexcerpt of
pertinent fieldmethods from the QAPP, s8ection4, IV, Technical Memorandar files
included in this report package

A. Protocofor Restored Reef Sampling

1. A 0.25 m2 quadrat will be placed haphazardly on the reef to collect a representative

&l YL S &l | LIKFT I NR y-Saied sampledipositiahiditiediiRes 6 @ (1 K S
within the reef area and gently tossing the quadrat over their shoulder in the t@posi

direction to which they are facing.

2. The position of the quadrat will be marked with a small weight and floating buoy.

3. Using a 2point grid, the percent cover of macroalgae within the quadrat will be
guantified.

4. All algae will be brushed away and the percent cover of benthic substrate will be
guantified at each grid point.

pd ¢KS NBSTQa OSNIAOFt NBfAST gAff 06S YSI a
water depth adjacent to the reef edge and the water depth at the center of the quadrat.

6. All oysters and dead shell material within the quadrat will be excavated to a depth of
10 cm and placed in mesh polypropylene bags.
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I.  The contents are then sieved to remove excess sediments and transported to the
boat. The sample bags are brought onto the deck, tagged with a unique sequence
of letters and numbers that are linked to the specific reef and quadrat.

II.  Samplers will then empty those bags onto the sorting area to be sampled.

[ll. To assess the siequency distribution of oysters on reefs a subset (up to 20 per

A 2 s oA

NESF &l YL S0 2F NIXyR2Yfe asStSOGSR tA@S

oysters will be measurgdee Section SSupportingMaterials,V Photographs
Image 5.

V. heaidSN aKSff aKSAIKGaAE NB YSI adz2NBR TNR

V.  All material will be rddagged and returned to the sampling location to minimize
the disturbance to the bed/reef.

B. Protocol for Natural Bed/Reef Sampling

To document the presence and community characteristics of natural oyster populations
and associated habitat, we wathnduct targeted surveys across the geographic regions
Initial rapid reconnaissance trips will be conducted to determine the presence and extent
of natural oysters. At locations with oysters, we datermine the level of sampling

required using a random stratified approach along a transect running through the middle
of the bed on the longest axis (Figure 4).

1. Census: If an area with wild oysters is relatively constrained in space and not
densely populated (>10/per m2) then all oysters will be measured and counted, the
area delineated, characterized (see #6 below), and no further sampling will be
necessary.

2. Each transect will be stratified into 10m sections, with two 0.25m quadrats being
placed at random per 10m section.

3. No less than 3 quadrats will be sampled per transect.

4. At each quadrat, the number of living oysters, the height of the two smallest and
largest oysters will be measured with a caliper (United Scientific, 150mm, plastic,
readability 1mm).

5. Within each quadrat we will characterize the sediment tgpbaqueousoils,
percent cover and species of algae will be recorded.

6. The overall area that the transect is placed will also be characterized by recording
qualitative features such asljacent marshes, upland vegetation, overhanging trees,
presence of fresh water sources, cooccurring invertebrates;meate structuregsee
Sectiod SupportingMaterials,V Photographs, Image),&and oyster scarring amongst
other site level details.

7. Sampling Thresholds:

a. Transect sections with (i) an average initial density estimates greater than 10
oysters per rhand (ii) a range in oyster height greater than 25mm (representing
two age classes) will be considered-saHtaining oyster beds (Powers et al.

2009, Theuerkauf et al. 2017) and further sampigidg the standard quadrat
sampling approaches conducted at restored reefs §&etion B2, Task 3, #2, Part
A.
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b. Transect sections that do not meet that minimum threshold will not be sampled
further and results frontransect sampling will be used to characterize the site.

Sparce oysters below quadrat sampling threshold.

This transect section would be selected for quadrat
sampling. We’d define the bed extent and use
quadrat sampling methods.

—— 20m

_\|>— Sparce oysters below quadrat sampling threshold.

Estimated Density
‘ from Transect | Actual Density |Size range| Further
—— 30m sample | survey(#/m2) (#/m2) >25mm | Sampling
1 3 2 Yes No

25 12 Yes Yes

3 2 No No
3 4 Yes No
0 1 No No

W& [w|n

.. 40m

=10 oysters, where each oyster symbol
is a 5-oyster cluster.

ilisom — L

transect section.

Figure 4*. Schematic for transect sampling approach used in areas with natural oysters
to determine the level of sampling requirddtansect sections with (i) an average
initial density estimates greater than 10 oysters per m2 and (ii) a range in oyster
height greater than 25mm (representing two age classes) will be further sampled using
the standard quadrat sampling conducted at restbreefs.

*Figure numbers reference@flect the order and labels found in the QAPP, not this
reporting document.

v. Qeation of aRIDMF Geodatabasén Support oHabitat Suitability Index Modeling and the

SREP

Foundational teupportingObjective2 was thecollaboraton of DEMwith outsidepartnersto

collect organize, and archigpatially explicit data on the locationsbaoith water condition

testing statiors, habitat featuresand natural/restored oyster populatioresmongst other
landscapescale features into one accessible geodatabdsmg both SNEP and RSNEP funds

we gatheredrelevanthistorical and contemporary habitat and water conditions data across a
fragmented landscape of coastal salt ponds, harbors, and islands within the larger Narragansett
Bayestuary Thesendividualdata setsvere then housed on DEM serversl k v/ QR | YR (G KS
used tobuild an ARCMap basegbodatabaselhevariousdatasets existed in a variety of formats
and were collected from neprofit, NGO, state, and federal agenchhile building this
geodatabase werere simultaneously survaygmuch of the state of Rl for the presence of

oysters duringhe 2021-22-23 field seasons anglacing temperature and salinity loggers at sites
with large natural populations ofysters The current geodatabasecomprised oihdividual

feature layerdor eachtype of data collect, all of which are housed in ARCGIS(Z083 and
archived on DEM serveiSeeSectiord SupportingMaterials, PartV, Technical Memorandad

Data Analysidl Geodatabase Feature Layers Table
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This multidimensional geodatabase provides managers and restoration practitioners a means to
gain a greater understanding of oyster hab#atl water conditiondt includes historical data
spanning decades, limited time series data on water condisiacts aslissolvedxygen,
salinity,andtemperature as well aaqueoussoils, and submerged aquatic vegetati@me

necessity ofggregatngthese datan one plae and theutility of this archivare critical

components to improving stewardship of oysters and other resources within the coastaf zone

Rl The results of these effortsvealready aided in the identification of restoratipnorities

and strategies in the state manage oysters

Importantto the DEM and partneis thatthe geodatabase houses spatially relevadstal
data in a single place making futumathematicamodeling oranalysesequiring large data pulls
straightforward and accessikje.g. generalizeddditivemodels,habitat suitability indices)
While oysters serve as the primdogalspeciedor this work the geodatabase has great utility
to benefit other species of concern within Rhode Island susbfashellclams(Mya arenaia)

or Bay Scallog@\rgopectin irradians.hrough the systematic analysigtedsegeospatial data
we will make better informed decisions to addressittterlinkedchallenges facing Rhode
Island's coastal ecosystems and the efforts described here willfatdnmeffective restoration
initiatives.The Division of Marine Fisheries will accept requesttmsa to thsedatafrom
partners and collaborators oncaseby-casebasis anddue to the sensitive naturef much of
the feature layerd will not be andopen accessonline database.

vi. WorkshopsStatewide ShellfisRestoration and Enhancement Plan (SREP)

In recognition that shellfish restoration in RI is currently conducted without a unified plan or
guantitative goalsthe Rhode Island Department of Environmental Management (DEM), Division

of MarineFisheries (DMF), RI Shellfish Initiative, and RI Shellfish Restoration Working Group have
all identified the need for a cohesive, overarching plan for shellfish restosaitbenhancement
activities that reflects the needs of both coastal stakeholders and manadgerssponse, RI DMF

in partnership with N, Rl Sea Grant, URI Coastal Resource CHR&INarragansett Bay

Estuarine Research Reserve, Narraganset Bay Estuary PaogtaiNg is leading the

development of a statewide Shellfish Restoratiod Enhancement Plan (SREP).

Key tasksluring plan development includeollating past restoration and environmental data
(SNEP Objective, Ipllecting new information on natural eastern oyg@rvirginica)
populations((SNEP Objective 1,2ngaging the public and underrepresented stakeholder
groups in the planning process, conducting outreach/workshop events, compiling and
summarizing information and data from workshops, and forging partnerships between state
agencies, NGOs, and Rl commasitiltimately these efforts will result in the compilation of
socioecological data that will be used to guide the development of the SREH@anda

habitat suitability index (HSI) model for oyster restoration in Rl that is at the same time
equitable,inclusive, and ecologically restorative.

An early aspect of the SRrticipatory planning procesgs a series ofrgup meetings to
capture stakeholder valugsnowledge andto identify priority ecosystem services to inform
restoration goals for locations within Rhe remainder of this Section contains a-prage
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summary of these public wakops(See Inset 1A full summary is availalkds part of the final
report packagend is included as a PQeeSupportingMaterials, Sectiod, Part IV Technical
Memoranda, Files, Progress Repprts
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Insetl

Ehode-I:land -Shellfish-Restoration-and -Enbhancement-Plan-{(SEEP)A]
Summary-of-In-perzon-Workshops-—-20239]
q

Introdnction 4]

1

Shellfizh-have long been -cultorally-and-economically important-to Fhode Taland {BI).-
However, several-shellfish-species -inchiding -eastern-gystar,-Atlantic hay-scallop, -and-

zoft-shelled-clam, -are-at-lowr-levels-of sbundance. -Festoration-and-enhancement practices-
ara-needed to-Testore papulation-levels -az-well-as-the -ecological fimctons -and-ecosy stam-
zarvices provided by-shellfish-species. -To-guide-forther-shellfizh restoration work, the BI-

Deparment-of Enviroamental hlenagement-(DER], -Division-af hlarins Fisheries-
(DAIFy-and-parmers -inchiding Morthezstern Tniversity (U} and-the -Pew Charitable-
Trzte-{Pew), are developing the-FI-Shellfizh-Festoration-and-Enhancement-Plan-
{SEEP). The-zpproach-inchides 3 pamicipatory-plannim g process, where-stakeholders co-
develop-restoration priorities-and -goals -and -provide local knowledge-and-insight-on-
resgurces, human uzes -and-challengss to-restoration-implementation.-During the-spring-
of-2023-a-zerias-of reEional -in-person-stakeholder-workshops-wera -held to-halp-idantify-
restoration preferences-and priorities. Here -we present-a-brief overview-of the Tesultz-
from these-workzhops. - A -complete rapart-is-available-at-www.risrep.org. -
1
Worlshop Formatf
7
Three m-perzon-workshops each focusing -on-a-
zeagraphic-region-(Figare-1), were-held betarean-
March-13-and-April- 18,2023 -Workshops -wara-lad by
a-profezsional-facilivator, with-aszizstEnce-from-5-4-co-
facilitatorz_-All three workzhops -followed the-sama-
process -Btaksholders were-randomly-aszizned to-
zmall-zroups-and co-facilitators-assisted the-groups-
with-note-taking -and -helpad to-facilitatsdizcnssions to-
addrezs thethreeworkshop-objectives: 4
1. = Drefine-and rank the restoration-and-enhancerment-
priorities-and-goals, -hazed-on-desired-ecosystem-
sarvices, forthe workshop's-focal region ¥
2. = Identify challenges -and-solations to-restoration-
and-enfancement-plannme-and mplementation ]
3. = Drescribe-kmowledze needed to-inform restoration-
and-enhancement-priorities-and-goals. |

Pew
ZDENE

Author Information: ]
Eric-Schneider, PITEM Div.-
of Marme Fisheria:|]

Enic. Schneider(@ dem i gony]

Figure-1. Focalareas-for-each-
in-perzon-workshop ¥

Figure 3. dixpw and sobycxmopomss of coonadem sorvsees peevded by i shedifisk
Audspicd o Alleway of al JTF1Y

Faor-theseworkshops, ecosystem-sarvices were -described-as benefits-to-bamans. -There -are -four- major categories of-
acozystem-services provided by wild-shellfish: Provisioning, -Fegulatng, -Culnral, -and-Habitat-and-Supporting services -
(Figure-2). When-conzidering -Objactive-1, -stakebolders were-encouraged to-envision-what-they want-to-achieve throngh-
restoration-or-enhancemsnt-work; hot-what they necessarnly-expect-iz possible-bazed on-prior-experisnces 1

Workshop-Resuliz4]

Table-1 NWiajer-types-of ecozystem services-provided by-wild-shellfish, ranked m priority-

1 Try-stakeholders-for-each regional workshop-and-across -all-workshop regions. -]
Fesults—Objective-1:-AcToss-all-

thres Tegions rezulating seTvices- South Sheore and West Bay amd East Bay amd Ml Regiom
was the-highestrankad-scosystem- _Fank  Coastal Lagoons Providens e Riwer Sakommeet River

zarvice, -followed by -habitat - 1 Halbitat Reesguala ting Reesguala ting Regulating
provisioning, -and-colhiral- 2 Reguil atiing Prowisioning Hiatbit ant Hakbitat
acpsystam-services; howevear, - 3 Prrcrwiis coniimg Habitat Provisioning Prrerviisd caniing
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VI. Deliverables and Milestones

Quality Assurance Project Plan Development

Building the QAPRquired a thorough review of field methods, supporting literature, protocols,
and procedures as referenced in the SNEP proposal. To facilitate the process of preparing the
QAPP we held meetings with DMF personnel, EPA consaltehtsviewerspartnersNU and
TNCOf particular importance was a discussion of the scope and goals of the QAPP and how the
two mainobjectives (see sectionlPwereintegrated. Following those meetings, we prepared a
series of drafts which we distributed to project partnersclmmment.We also conducted field
reconnaissance argracticed various methodologiessupport of the QAPP at sites in the
southern RI salt ponds and western Narraganset{&mSupportingMaterials, Sectiod, Part

V, Photographs, Images3). Findings and lessoned learrtbadt emerged from developing the
QAPP have included detailed decision trees for sampling sites that may be difficult to access,
formalizing the chain of custody for data, and review curation/acceptance and rejection of
outside dataAdditionally, we established field sampling priorities, and further developed the
theoretical framework for the creation of the Habitat Suitabilityek(dee next sectionThe

QAPP wasigned and acceptdaly project officers and quality assurareeerts at the EPA on
August o2021.

HSiFramework.

Data needed to inform thEcological Node of tfeREhcludes determininghe status of
restoration and wild populations and (2) devetgan oyster habitat suitability index (HSI)

model for oyster restoratio(See Section 4 Supporting Materials, Rarahd B The data and
results of the proposed work witiform the Ecological Node and be used within 8BREP

process by DMF and NU to develop an oyster reettd@ljde future restoration decisioen

making in RIThe following narrative contasa draft framework for the formulation of oyster
habitat suitability index (HSI) models that was included in the draft QAPP do¢8eeSection

4 Supporting Materials, ParB). HSI models provide spatially expiigciormation on the

capacity of a given habitat to support a species of interest. Using data collected from field and
secondary sources, a series of spatially explicit GIS layers consisting of oyster conditions and
environmental characteristics will be cred for the study region. Variables used in the HSI
model may include both physical and biological factors measured by field surveys or informed by
secondary data (e.g., physical attribytester condition monitoring

At the time of thigeport, we have progressettirough thefirst phase of thelevelopmentstage
(seeSection IVSupprting Materials Part IB) andare proceeding into thenodeling stagén
2024,with HSI outputs and maps be ready by 2025-ollowing thecompletion of the HSI work
the model outputs will be include in the RI Statewide Shellfish Restoration and Enhancement
Plan (SREP).
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Vll.Lessons Learnexhd Findings
Lessons Learned

During the grant period from October of 2020 to December of 20@8vercamechallenges
and compléed the tasksn support ofObjectivesl and 2 (Se&ection 21l). In particulag the
challenge of harmonizing field data collectioacording, and entry techniques consumed
significantfunded and unfundegbroject time.Although straightforwardn theory,the acs of
arrivingto a site, assessing oyster size and density accurately, and then repeating those
methodswith different partners and under various conditions was ndnvial.

Calibration of Data Collection and Techniques:

The refinement of field methods was ongoinghe first season Mayseptember of 2021.
During this time areas ofarying oyster density and extant were found and the first
collaborativefield meetings were held with partne(§NC/NU)We spent several days in the
field (seeSectiord, SupportingMaterials Photographsimagesl-3, 2425, 40, 48) purposefully
calibratingour techniguesmodifyingfield data sheetsand theroles of personnel.

We encountered challenges based thre manner in which sampling can océarshallow
subtidal areasvhich isdependent upon the water conditions/turbidity at the time of the
survey The ability of a snorkeler to remain submerged, or a diver to maintain nebtrayancy
is paramount to obtaining accurate dafsee Sectiod, SupportingMaterials Photographs,
Images28, 3537).

Training partners, interns, fellows, and research assistants how to properly take tied&ssic
sampling schem andin-field time managemenivas central to collectingonsistentdata.
Several sites were carefully surveyed only after we hadasons of experience with other
areas due to their high density and unique distributions of Oygs®s Sectiod, Supporting
Materials Photographsimages40,45, 46, 5254, 55. Following orthe-water exercises we
would conduct postoperation discussias) ask for guidance from partnerand evolve our
techniques to be more efficierand pragmatic whichultimately allowed us to colledbetter
data, with higher confidenceacross a larger geographic area

Data Sheets:

Despite having existing data sheets to use from similar surveys of qysifrcts onducted by
DMFwe found it necessary tdevel® a standardized sheeThis sheetook into account the

several modes of sampling we employaad allowed us to more easif\armonize data across
sampling strategie@reconnaissancesensus, transect/quadratlhisa 2 sigefits-k £ £ ¢ (& LIS
sheet was quickly deemed too cumbersoaral we settled on two main in field data collection
sheets $eeSectiord SupportingMaterials PartlV, Ill, Hi). Importantly following the collection

of data in the field it was necessary to apportion at leastrsper day of field work to clean,

edit, andkeypunchthose field notes.
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GPS an®igital Georeferenced Pictures

Throughout the course of our field wo(geeSection2, Project Maps an®esults Part Il Field
Work Table 2022023 for acompletelist of sites/datefactivities) we relied upon handheld
GPS units to collegioint and polygon tracks, as well as smartphone handsets to collect
thousands of images with imbeddeéeimporal andgeoreferenced metadatée.g.
latitude/longitude/direction/time). The use of a digital camera coupled with global positioning
wasone of the mospowerful tools for field workAlthough digital image resolution and
positional accuracy can vary based on satellite or cell signatt data is recorded in pictures
of the work,and datasheets were quickly backed up in the fiel@nsureproper data chain of
custody

Data Entry QA/QC

At any stage of a project the time that should be appamed tomigrating data from analog to
digitalformats should not beinderestimated Taking data fromhandwritten hard-copynotes
or digital imagesthen key punching thennto a databaseandfinally checking those notes for
errorswas atime-consumingpart of this project Most of this work outside the QA/QC
exercises wabandled byinterns/fellowdresearch assistantsupportedon nonSNEP funds

Beginning in the late summer of 2021 and ending in December of [@@2%rlan began
entering and training partners how to entdre large andmulti-dimensionakentries from
fieldnotes into the linear confines of excel tabldsdescribedabove the development of a
reliable and easy to followatasheetaided in making data entry straightforward, however
there invariably were details and notes collected witthinse sheets thaheeded special
attention. The initial datasheetsand fieldnotes wererelativelysimple overtimethey became
more complex, collecting data on a rangesié levelfactorssuspected of influencing oyster
size and densityThat complexity and the evolution of the fiedttasheetproved to be
challenging fopartnersand resulted in significaritme being spent in th€@A/QC by the data
manager to rectifyerrors and inconsistencigsee Sectiod SupportingMaterials Technical
Memoranda, Part IV,and ii)

Data Collection Application Development

Following the cessation of field activities for this grant, sites with high densities of naturally
occurring oysters will continue to be monitored by DMF staff and occasionally by unfunded
partners¢ KS&S | NFE O2yaARSNBR daaSyldAaySté ariasSa
parameterssuch at temperature and salinity

To carefully and methodically collect data on these sited new areas that may be found with
healthy oyster populationa streamlined and electronic versiohour paper data sheets is
under-development.Based on the three seasons of field data collection amathodology
refinementfrom keypunchingo QA/QC we will be moving toraostlyelectronic format for in

situ observationgn the future At this time withunfunded partner NRC&hd outside the scope

of thisgrant we have developed several applicatiepgcifically for use while surveying oysters.
As the constellation of free andodifiable platformsancreasesywe hope to reduce théarge

amount of time it took to enter and QA/QC data, while increasing accuracy, accountability, and
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ease of sharing those data with partners. This type of development could not have been
possible withoutSNEP and the time afforded field-test several iterations ophysicaldata-
sheets in the field and working through various sampling protoants QA/QC exercises
following field activities

Findings

This projechascaptureda contemporary snapshatf the currentextentof naturaland
restoredEastern Oystepopulationswithin Rhode Island state waters. \anvassed
biologically relevant shorelines from the Connecticut to Massachusetts borderstlienvers
that feed the upper Narragansett Bay to the coastal lagoons along the south shore and salt
marshesn between. We foundhat althoughthere are far fewer oysters now compared to
historical accounts, these resilient bivalves alde to maintairpersistentpopulations insome
areas. Several factors appear to be working in coron to allow the recruitment, survival
and growth of oystergncludingbut not limitedto freshwater inputs, bathymetric and
landscape choke points that forlarvaesinks sheltered shores, overhanging trees, the
presence of some types of green amebwn algae

We found thedistribution of oysters in the state to be patctandthose patchesvere small
(>10m2) compared to thepotentiallylarge sizeof the Narragansett Bay estuary and the south
coast salt pond Although atotal populationabundancesurveywithin the state was noé goal
of this project it appearthat abundance isnuchlower than historical highand consistent
with reportsfrom other Atlantic stateghat have noted significant declinest most sitesvisited
where oysters were foundheir populationdensity waless than 5 oystefs2, there was single
size class present, amysters on average were less than 3 years old based on shell hdights
oppositewas true of a small number of sit¢3)that had large amounts of oystevghere
densities exceeeld 100sper square meterthere were multiple size classégmwever oysters
were relatively smallCounterintuitively nany sites that werehosen for field surveysaving a
combination of characteristidenown to support oyster podations werefound to have very
low densities onone. Additionally we found that most restoration sites for Eastern Oysters
were in slow decline with regards to density of individuals and exhilsitgaals of dack of
recruitmentfurther supporting the need for comprehensive HSI modedifigrts (see Section 4,
Part IV Photographs, Imag8). For a detailed overview dhe results please see Secti@X.ii
below.

VIII. Obstacles and Setbacks

We experienced delays related to several interrelated factors, including: an extended period
neededfor grant award finalization and acceptance, additional time needed for completion and
execution of cooperative agreements (CAs) with partners (i.e., NU and TNC), and delays in hiring
staff, supported by noSNEP funds. The progression of the global paiwdaffeced personnel
availability and travelThese delays affected the timing of QAPP development and the initiation
and duration of field survey activitidsnecessitated the request for and approval of ecost
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extension in November of 2022, that prolonged the timeline of the project through December of
2023.

IX. Processes and Project Outcomes

In support ofproject Objectivegl and2, see Sectio.labove we developedtandardized
workflows tiered samplingechniques, andnethodologieghat were communicated to

partners These includedield and desktop processesonducing extensive field worlkand
gatheiingdata on local oystgropulations We aggregatetdoth published and unpublished data
from partners, colleagues, collaborataaad outside organizationslerewe presentan

overview of theoutcomes of thos effortsandlinksto other sections withithis documenthat
provide better resolution

In support ofObjective we evduated existing oyster reef restoration sites in the South Shore
CoastaPonds Block Islandhe upperProvidence Rivegasternand westerrNarragansett Bay
and the Sakonnet Riveie worked closely with partners tietermine the locations and status
of existing restoration reefs. Ween sampled those reefssing the standardized techniques
outlined in the QAPP that were consistent watigoing surveys and the body of literature on
restoration samplingseeSectiongt, SupportingMaterials,V Photographs, Image 23-26). We
also gathered as much historical data as poseibkose restoration reef@.g., area of
restoration, oyster size aiut planting whenout plantingoccurred).

In support ofObjective 2ve assesed wild oyster populations and potential restoratisites in
the South Shore Coastbnds Block Island, the upp@rovidence River, seernand western
Narragansett Bayand the Sakonnet Rivéfter developing the QAPP and field data collection
approachesve arrived al methodologyby which we camapidlysurvey, evaluatd)abitat and
oystercharacteristics in a given arbased on an initial reconnaissance vigytefficiently
evaluating large swaths of the state for wild oyster populations and mapiptogcaloyster
locatonswe were able to gather the necessary data that will fexd habitat suitability index
(HSImodeling exercised hisfulfillsthe goals of the Ecological Node of S&ttPthecollection
2F abSé | yR. TeoBahatelsarg cirreRtlinipfogressaind willallow the DEM and
stakeholders tanore appropriatelypick where, when, and how shellfish restoration should be
targeted(see above Section VI. Deliverables and MilestonésraiSeworl

X. Changes to the Proje@ummary of research results

Changes to the Project:

No significant changes were made to the project during funding period, with exception to
FOljdZANRY3A | ay2 O2ai SEGSyaArzyéd MNRY {bot {2
clarifications to procedures described in the QAPP were vettetlfmrtners and

communicated tall collaborators fee aboveSectionVi and iy for QAPP narrativeand

technical descriptions
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Summary oResearcliresults

We performedoysterreconnaissanceamplingat atotal of 350 unique locations throughout the
sevenregions in R|See Section Il, Project Maps &webults Figures 1 and 2Ysingthe tiered
appraach, the density of oysters found the initial site visitsyieldeda subset ofL0%of sites
receivingadditional samplingp collectdata on oysteshell heightsdensity water conditions,
and habitat typegSee Sectiod, Part IVa. QAP Eighteerof those 30docationshavethe
potential to bedsentinel site§for long term monitoring of populations and local water
conditiors (See Section Il, Project Maps and Drawings, Figure 1, red dots indicating logger
locations)

In the followingnharrativewe distillin generatermswhere we found oysters, what their derysit
and patch sizewere, whatsubstratesoysterswere growing on, and include some broad
observatios about site condition§Ve are not including detailed maps,sire/density figures in
this reportto protect the location information of sites that could be easily overhardeste
However, per the conditions of the proposal and scope of whdse datawill be made available
to partner organizations the futureand will be used ithe development of thé&REP andSI
models

i. Spatial Coverage of Oysters Samples

Most of the sampling efforts were in areas that were historically known to have oyster
populations, were part of restoration efforts in the past, and/or were likely to hold populations
of oysters due to local environmental conditions such as estuaringésahard substrates, and
restrictive water flow regimeS&eeSection 4 Supporting Materials, Il. Project Maps and Results,
Figure 1.

ii. OystergPatch Size

Most oysters foundand measuredh the field surveys were located in just a few locationsrey
densities were higand where there were several year classes preseet Sectiod, V,
Photographslmage 9)Most regions across the study area had few oysters scdttaer a
large area (i.e., very low densitieQysters in these areas ofteansisted of singlsetoysters or
several individuals clustered togeth&ypicalow densitypatch size of oysters throughout the
regionwere approimately10¢ 100m?in size while therewere areas of much larger
contiguous beds that were 160.000m? in total surface are@overage

iii. Oyster Densitpverall

As previously statedve identifiedmany locations where oysters can be foaftitiough in low
densities of less than 5 oystars (See Section 4 Supporting Materials, 1. Project Maps and
Results, Figure) QVith few exeeptions, the majority of historical/contemporary oyster
restorationsitesappearto suffer from a lack of recruitmérOver time nostrestorationbeds
slowlydecline inoyster densityikelydue tonatural mortalitybeing greater than the addition of
new individués. Exceptions to that rule are in a very small subssitedlocated in the south
coast salt pondthat receive episodic recruitment pulsd$e areas with the greatest densities
typically were along the south coast addrrow River, while some small pockets of higher
densities were found in other parts of thay €ee Section 4, Part IV Photographs, Intahe
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iv. Overall SizE€requency

In generalwe found a high degree of variability in gteell shape and size the course of our
field work(see Sectiod, V, Photographdmage 1022). Based on our preliminary findings
across the statéhere is adistinctpatternin the size and age of natural are$torationoysters.
The majority of oystersangefrom approximatelyd0- 80mm in shell heighSee Section 4
Supporting Materials, Ill. Project Results MapsRe®llts, Figure LONeobservedsmall
recruity>13mm)in only a few areas of existing high population desssiand a very few large
oystersthroughout the regionsWhen viewedhrough the lens ofteell heightas aproxy for
oysterage we can se¢hat most ofthe observedoystersarein their second year of growtts
they transition intoyear twothere isa steepdecline in overall numbewith a long rightail
revealinga small number of individuals surviving beyoridyearsof growth

v. Site Conditions

We found that most of th@aturaloysters surgyed had recruited to hard substratéSee
Section 4 Supporting Materials, Ill. Project Results MapResults, Figure 1)1 Restoration
oysters tended to be growing on shell cultch and other oysteliswhile natural oyster
populations were typified by their attachment to pebblegks,and cobblgsee Sectiod, V,
Photographslmage?2, 3, 4(restoration samplingp, 10, 1318, 24, 30, 50, 51, 53. In the absence
of thosecommonhard substratesind in areas with generally softer subaquesaits(e.g., Fort
Neck or Pisiggua) we found oysters recruiting to living clusters of ribbed mug€eldemissya
at the edges oSpartinaspp beds(see Sectiod, V, IV Photographsimage32). Those ribbed
musselcouldbe an overlooked refugia for oysters in areas wheeés or beds may not survive
dueto the subsidencef the relatively heavy shell#o soft subaqueousoils

Given the glaciated past BarragansetBay and the salt ponds th@esence of gravel/rock and
cobble in shallowubtidal andntertidal areas is common, thus settling substrate appears widely
availableMost salt ponds such &$inigret and bay systems such\&éckford Harbar
NannaquackeiGreenhill Pondyr the Narrow River have similandscape level mosaiof
marshinterspersed with cobble arabulder outcropgsee Sectiod, V, Photographs, Image. 7)
However, despite the relatively common occurrence of these suitable substrate types those
areaswere mostlyfound to have patchy areas lofv oyster density{see Sectiod, V,
Photographslmage20, 21, 27)

Throughout our surveys wecordedalgae coverand in many cases tlggerus and species
found.In aeas rich in rockweedg.g-Fucusspp and Asophylum spp) and sea lettuc¢UIva
spp) speciesalso ceoccurredwith natural oyster populationdVithin thesalt pondsand in parts
of Narragansett Bay we also found that the presence of overhadgoiguoudreeswas
associated with smaiklativelydense populations of oystecempared to surroundinguitable
environments and occasionally encountered venomous jellies in those same(seeaSection
4,V, Photographsmages38, 47).

Water temperaturedissolvedxygen, and salinity measurementsreveollectedusng handheld
YSI Pré&olo multiparameter tool®r snapshotmeasurementsndlongerterm autonomous
loggers to colledongterm data. HOBOJ20loggers continue to collect temperature and salinity
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REGE G F §6808S&ARTada KR Bedisrm \gBhotogkaghdniages (i S
28,29, 52) Those datecollected since 2022ill be integrated into the HSI modelinigmework
andmade available to partners on requeSee Section 4, IFigure 1Zor an example plot of
temperature and salinitgver time atFosters Cove in Charlestown RI

vi. Historical Records, and Institutional DR&search Results

Thousandsf pages ophysicabnd scanned electronkistorical documents in RIDEM DMF
archiveswere examinedThirty-five recordswere found that showed spatialipecific notes on
the location of living oyster beds at the time of their writilithose areas were checked during
the course of this proje¢see Sectior2, V, Part ii for more information drow wegathered
historical records

vii. DEM TNC Interngburvey Dateand Outside Source¥Vater Conditions

In addition to gathering in situ measurements of temperature and salinity atlsiese
directly surveyegdwe alsomined decades of survey and monitoring reports from projects
conducted by th®©MFor TN(e.g-coastal pond surveyinfish),bay seine surveffinfish), and
annual eelgrass fish habitat productivity survéyisthose surveys use a similar meansking
snapshot®f water conditionsvith handheld multiparameter toolsrefractometers, and
thermometers and some included longer tenoggerbaseddatasets These datawere
evaluated and may be ablefith in spatial and temporal gaps feater conditions throughout
the bay and salt pondk addition to those datave also have incorporated the Watershed
Watch and Salt Ponds Coalition water quality data which represent one of the longest citizen
science datasets in the US.

XI. Projectimpacts

Theimpacts of this projeatill be manifold To datethe results ofa subsebf our workhave

already been ugkto inform localizeghellfishmanagement, including oyster harvest

regulationsjn a south coast salt pontoving forward the results will continue tdveane SNEP
goals throughout the regiohe overarching goal of the proposed stu@s toencourage

resilience (SNEP Goal 1) by the collection of key data that will be used in the development of an
oyster restoration suitability model thaiill facilitate the implementation of the RI SREP and

guide future oyster habitat restoration efforts in Rladidition,our results will balirectly used

by RI DMFRo inform management options aridture monitoring and assessment survey work

The datasets produced by this work will be made available to potential partners andensd

(e.g., NarraganseBay Estuary Program) and will provide a baseline of restored and wild oysters
state watersThe tiered rapid site assessmengsirvey desigdeveloped and employed in this
projectpresents an approach thahouldbe considered fosurveysof oysters anather shellfish
speciesn Rl and the New England region.

We also expect thdhe sitelevelattributesfor wild oysterpopulationscollected during this
projectwill further illuminate habitat and design elements that nimeyp us findsolutions to
facilitate new technologies and approaches to improve habitat, aquatic life, andquatity.
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Given thatbyster reefs provide nursery habitat for economically valuable fish and remove excess
nitrogen from estuaries, our project alsill have impacts oprotectingand enhancing
ecosystem services that support local economies in the SNEP regioiG(RINER

XIl. Description of information created or acquired

Overthe course of this project we have methodically gathered quantitative and qualitative
information onoysters and their habitat characteristics throughout the state. We algoe
assembled a range datatypesfrom a variety osourcesThese data have been integrated into
a larger geodatabase that is archived on DEM servers anddattisase from whicthe
forthcomingHSI model will be drawing fror?lease see the following sectiomshin this
narrativefor better resolution and descriptions of the information gathered for this project:

i. Historical Datésurveys Section V
Primarily fom DEM archives, shellfish reports, hand drawn maps, and diagrams
Data Type: Acquired

ii. Non-Oyster Focuse8urveys(TNC/DMF) Sectionv
Survey work that operates throughout the state and collects data relevant to oyster
habitat/water conditions
Data Type: Acquired

iii. SNEP Oyster Field Surveys Sectionv
The bulk of the work funded blyis SNEP grant, field and desktop
Data Type: Created

iv. Outside SourceBata Section Xl
t NPGARSR 2yftAyS o6& OAUGATSY &
Data Type: Acquired

3 NP dzLJa

O
>
o
<
O
(0p))

v.HOBO Logms: Section XI
Placed throughout thetate following the first year of reconnaissance in areas of high
oyster density
Data Type: Created

vi. Geodatabase: Section IV
An ArcGIS basellection of feature layers, spatial and temporal data from a variety
of sources, and includes all da@scribed above.
See Busch Posté&upportingVaterials,Sectiorns, PartlV, e.
Data Type: Created
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2.B. Next Steps & Recommendations

During2024 and 2025, the results of Objectives 1 and 2 will be used to inform a HSI
model for oysters, aid in the development of the RI SREP, and inform future management and
shellfish survey work. Please see Section VI, Deliverables and Milestones for tiotesictife
HSI model development that will be occurring later this year. Recommended next steps, include:

wMaintain and expand the geodatabase of oyster and habitat variables as new data and
information become available.

wUse the geodatabase of oyster and habitat variabl@sorm a HSI model for oyster
restoration and explore the potential to inform other HSI modeling activities (e.qg.,
seagrass).

wEvaluate the potential of including brood stock from natural oyster populations,
identified during this project, in oyster restoration and enhancement practices to
increase the resiliency of restored oyster beds. Evaluations should include genomic
assessma to assess genetic diversity and potential advantageous traits, combined with
hatchery and out planting approaches that allow for the evaluafiamdovidual source
populations, as well as multiple sources (combined).

wDesign and implement a logrm monitoring plan to assess the condition of
important estuarine habitats, including oyster and shellfish habitats, and their response
to environmental stressors, including anthropogenic impacts and climate change.

wUpdate the SREP Coordination Committee and seek assistance from partners with
analyses and writing of the SREP. Information from this work and subsequent HSI model
development will inform sockgcoclinal system analyses to help determine the most
appropriate locations for future oyster restoration.

2.C. Compliance

QAPPQuality Assuranderoject Plan Development. The QAPP was finalized and signed by all

parties as of August 12th, 2021. Following collaborative and independent fieldwork conducted

by TNC and DMF to test out field protocols we will amend the final version of the methods withi

the QAPP. In brief the edits will allow field samplers to better account for the patchy nature and
variation in depths where populations of oysters occur across sites. In parttariéying

changesvereY | RS Ay -& Sa®ling Matlyods, Task 3: Assess natural and restored

oyster populations and potential restoration sites in the South Shore Coastal Ponds and

b NN} AFyasSad .Freé¢aod /KFIyaSa gAatft 06S YIRS aLISOA
sugSeAy3a GKS &Ll GALFEt SEGSYG FyR LINRPLISNIASE 27
CAStR aStiK2R&a YR ¢SOKyYyAldzSa¢ Ay GKAAa R20dzYSy
partner organizations by late March of 2022 ifeview.
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2.D. Project Partners

The RIDENDMF was the lead organization on this grant, withaboratordrom Northeastern
University(NU) and the Nature Conservan@NC)RI Chapter. In addition to those partneve
received the supporfrom a dedicated group afeasonal interns, research assistants, and Yale
Environmental Fellows Progrgrarticipants Thesendividualsover the course of the grant cycle
wereinstrumentalin completing a variety of tasks in the lab and field to keep our project on
track They alsallowed us to exceed the limited geograpoictprint of the project to the east
bay sitesand Block IslaneeSectiord, SupportingMaterials,Partlll. A and B

Rhode Island Department of Environmental Management, Division of Markisheries

RIDEMDMFcoordinated and executeitie majority of the operationto meet the goals and
deliverablef the grant Those tasks includeshsuringfield protocolswere promulgated to
staffwithin DMF,TNCand NU In the spring of 202fireparing the QAPP for dissemination
dominated much of the desktop work accomplished andrefased thereaftewhen necessary

Importantly the DMF alded field exercises to calibrate techniques and communicate
expectations fothe various evolutions of field woakmongst partnergcluding but not limited
to: field reconnaissancé&ansect and quadrat samplifigeeSection 4, Supporting Materials,
PartV, Image 29)water condition measureshe tiered sampling approackeeSectiord,
SupportingMaterials, Part IV,)aThe DMF also had the largeseasof the state to cover with
regards tageographic distribution of sites, atite mostsites with the highest densities of
oysters(seeSection SBupportingMaterials, Part Il, Figureahd). The DMF also increased the
geographic area of the original grantsiecompass the eastern part of the Narragansett Bay
estuary, specifically the Sakonnet River, Mount Hope Bay, and the KickemuasRnelt aghe
salt ponds on Block Islardlthough that work was unfunded by this grant it was critical in
developing a moréhoroughunderstanding of the current state of natural oyster populations
within RI waters.

The Nature ConservandyfNC)Rhode Island:

The Nature Conservanesas responsible faeviewing the field techniques particular the

early development of the QAPRNC also was aided by DMF staff at several sites to help finish
sampling in particularly dense areas and to provide logistical suppeasesee Section 4, Part

IV Photographs, Imag81, 33, 34, 44, 48, of TNC staff and interns in the field conducting survey
work.

Northeastern University(NU)

NU professorslamathanGrabowskiPhDandA. Randall Hughe#hD provided valuable
expertiseand guidancevith project scope and design, grgmbposal developmenQAPP
developmeniandsurveymethodologes and data QA/QC, and reportifigpr example, eetings
were held with Ds. Grabowski and Hughes frequently in 2021 to streamline the sampling
protocolsand ensure a focus on the primary factors to be analyzed and included-in post
collection modeling effortdn addition,Drs.Grabowski and Hughesovided valuable insight
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about how to buildn efficienciegegarding subsampling areasRifthat hadelativelyhigh
densitiesof oystes, as well as purchasing field survey supfdigs, data loggersForinstance,
it was determined quite early in the project that due to the nature of-made materials such
as docks and seawalls we would exclude those features from safspkn8ection 4, Part IV
Photographs, Image9, 41). This saved time and allowed us to look only at natural -avbah
are far more abundant than built structurd&xs.Grabowski and Hughes werdrequent
contact withRI DMKPI,Schneiderto discuss the evolution of sampling and experimental
design, to ensure the highest degree of accuracy across a patchwork of habitats and the
currently fragmented natural oyster landscape) graduate student&see Section 4, Part IV
Photographs, Imagel)and lab technician also assisted with field surveys, datgctot and
interpretation. NU partners were instrumental in shaping the sampling design and with
particular emphasis on how and where to sample for natural oyster populdbamsgthe
spring of 2021 John Grabowski came down to Rl and was aueampanyDMF staff in the
field for a day on the water to practice and discuss metf®esSection 4, Part IV Photographs,
Image ).

2.E. Volunteer and Community Involvement

Many peoplehat were not supported by this grant made the work possible and allowed us to
cover more of the state than what was geographically scoped for the initial proposal. Three
distinct groups of collaborators are highlighted below, however due to therasagng nature

of our data gathering this list could be even more detailed.

Community Involvement:

There was not an organized volunteer or community group involved in this project, however
coastal residents, fishers, and various other users of the shore were willing to share their local
knowledge(see Section \Photographs, Image .8lypicallyconversations while out in the field
with the public prompted us to investigate further, or collect historically relevant anecdotal
accounts of oyster presence and absence within their local area of familiarity. Thebadezld
outreach opportunities ghough spontaneous allowed us to amplify what we were doing with
SNEP funding andthout exception those interactions were 100% positive in nature.

Fellows, Research Assistants, and Interns:
Another category gbersonnel although not specifically volunteers were employed through the
DMF on norSNEP funds

Yale Environmental Fellows Program:
Significant contributions were made &group of highly motivated interns, felloyesd
research assistants over the course of the grant cycle. Of particulaar®te/o Yale
Environmental Program Fellows Natalia Jaworski and Madeline Armstrong who spent the
summers of 2022 and 2023 working on this project.
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Research Assistant

Consequential efforts mapping, organizing, and working on the QA/QC of spatial data in
support of the geodatabase as well as field work was accomplished by research assistant
Blake Busch. Following a successful summer season as a DMF intern in 2022;hMVir. Bu
returned in 2023 as a research assistant and developed his own independent funding to
continue working solely on this project.

RIDEM-DMFSeasonal Interns

Ove the course of grant a group of seasonal interns worked on various aspects of this
project. Field activities included wading, snorkeling, walking a large portion of the RI
shoreline in search of natural oysters. In lab work included data entry andnchemar
preparation and maintenance, and planning.

Unfunded/Unnamed Partners: Natural Resources Conservation Service

Natural Resources Conservation Service (NRCS) has been a strong partner with oyster
restoration, conservation, and research for more than a decadeVmeRlelp from the
Assistant State Soil ScientilBin Turenngwe gained invaluable knowledge of coastal
geomorphology, and subaqueous solts help in the field whether sampling,

measuring, or traveling by NRCS vessel to sites throughout the bay and salt ponds was
crucial to expanding our surveys beyond the original regitiasnentorship of staff

interns fellows,and others involved on the project combined with his technical expertise
made it possible to conduct impactful survejfciently and accuratelgee Section 4.
Supporting Materials, Part Ill)

2.F. Outreach & Communications

2022

0.

Please section 2.E above éxplanations of impmptu public outreach in the field, and
the list below for structured outreach, scientific talks, posters, and other rgediaane
to this SNEP grarbut notnecessarilgupported by SNEP funds.

Macfarlan andschneider mentored Blake Busch on an independent GIS project during
the fall of 2022 which was voluntary and required no funding while providing valuable
maps and insight&lake is a former DEM seasonal intern who has contributed heavily to
field reconnaissance, expanded sampling, and historical data compilation for this project.

Blake used a subset of the data that we collected to create a series of maps that
explored the spatial relationships between natural oyster populations, sources of fresh
water, and the presence of phragmitd$ie completion of that mapping work marks the
beginning of formally organizing and using those data described in grant Objectives #1
and #2 into a single repository of related files. Blake presented a poster of this work at
the University of Tampa, a pictuof which is included in treupportingmaterials within

this documentgee Section 4, Figure 2).
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2023

I.  The Nature Conservancy/ Department of Marine Fisheries Collaborative Summit
i. Date: March 2, 2023
ii. Format: In person, kBinute scientific talks
ii. al OFIF NI Iy LINBaSyGSRY aheadSNI I Lo
iv. { OKYSARSNIJ LINBaSyGdSRY a{KSt¢tT¥

(0] =N
QD¢ =

[I.  AnnualEQIP Growers Meeting
i. Date: March 6, 2023
ii. Format: In Person, Coastal Institute, URI Gradbelteol of
Oceanography Campus, RI
iii. Macfarlan:Oyster Lifecyclesnd Restoration Practices

[ll.  Block Island Shellfish Commission Meeting.

i. Date: May 9th, 2023

ii. Format: remote, video conference to discuss restoration opportunities
current status of oyster survey waskth the Block Island Shellfish
Commission

iii. Presenters: Schneider/Macfarlan

iv. In attendance: Block Island Shellfish Commission (5 members), public
attendees, Block Island Harbor Master, NRCS, DEM, CRMC staff

IV. SREP Workshaps
Please se8upmrting MaterialsSection 4 for the Draft Frameworlseean
abbreviated version of thé/orkshop Resul@bovein Section Vandfor
additional detailsind the full text of the workshop report s8ection 4.
SupportingMaterials V Technical Memorand&iles, Progress Reparts

a. Workshop No. 1: South Shore and the Coastal Lagoons
i. March 13, 2023, from 6:008:00PM, at the Hazard Conference Room, at
the URI Coastal Institute on the URI Narragansett Bay Campus: 210 S Ferry
Rd, Narragansett, Rl 02882

b. Workshop No. 2: West Passage of Narragansett Bay and the Providence River
i. April 18, 2023, from 6:008:00PM, at the Hazard Conference Room, at
the URI Coastal Institute on the URI Narragansett Bay Campus: 210 S Ferry
Rd, Narragansett, Rl 02882

c. Workshop No. 3: East Passage of Narragansett Bay and the Sakonnet River
i. March 15, 2023, from 5:307:30 PM, at the Common Fence Point Arts,
Wellness, and Community Center, in Portsmouth, 933 Anthony Rd,
Portsmouth, Rl 02871

Final Report 28

i



V. RI Oyster Restoration Training Sesslosted by RI NRCS in Partnership with RI DEM
i. September 120, 2023
ii. Schneider and Macfarlan attended both days, were involved in field
outings and classroom discussions. They both worked with NRCS
personnel to present on several topit#fe Cycle adDystersSoils and Site
Selectiont SNY¥AGUGAYy3 [/ KIfftSy3asSa yR wLQa {

VI. RI State Technical Team MeetdBCS and Partners
i. November 8th, 2023
ii. Format: Remote
iii. Schneider and Macfarlan attended, Schneider provided updategsber
restorationwork in the state for the past year and provided background
and context for those efforfsSREP, and SNEP

VII.  WBLQ Westerly, RI, Gray Sails Studio: Resiliency Radio Hour
i. October 12, 2023
ii. Eric Schneider and Gina Fuller District Manager, Southern District
iii. RIRestoration and Enhancement Plan, in particular oyster restoration,
coastal pond ecology.
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3. Project Budget Report

Summary Budget TableGrant funds and match expended and processed by Rl DEM Management Services through December 31,
2023.An updated budget table, reflecting total costs and invoices through June 30, 2024, will be submitted immediately after DEM
and RAE have accepted the final invoices and closed the grant accounting.

Grant Funds Match Funds | Match Source
Total Budgeted | Total Budgeted Expended Expended (note cash or
Budget Category Funds Match Cumulative Cumulative in-kind)
Personnel $21,191.81 $4,443.00 $15,525.38 $0.00 Cash
Fringe $11,730.45 $3,206.00 $8,944.36 $0.00 Cash
Travel $0.00 $0.00 $0.00 $0.00
Equipment $0.00 $0.00 $0.00 $0.00
Supplies $1,666.00 $0.00 $1,628.24 $0.00
Contractual $0.00 $0.00 $0.00 $0.00
Other $98,937.85 $53,030.00 $87,834.12 $0.00 In-Kind
Total Direct $133,526.11 $60,679.00 $113,932.10 $0.00
Indirect $16,473.89 $1,472.00 $10,091.34 $0.00 Cash
Total $150,000.00 $62,151.00 $124,023.44 $60,160.50
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Summary Budget Table Rxpenditures by project task (Grant Funds Only).

Estimated
Budgeted Grantf Expended | Estimated Expende
Sl CetEey Funds Progress to Date
Period 4
TaskiGrant |\ defined by
Implementation and task 0 0
QAPP Approval
Task 20bjectives 1,| Not defined by In Process $124.023.44
2 task
Task 3 Outreach and Not defined by
: 0 0
Reporting task
Total 150,000 In Process $124,023.44

3.B. Budget Narrative

DEM- Budget Narrative

Grant funds expended by RI DEM through December 31, 2022 @raised of personnel ($

15,525), fringe ($ 8,944), indirect ($10,091), and DEM Audit Fee ($750.00), as shown in Summary
Budget Table 1. These costs were for participation in oyster survey activities to support of Task 2
(see Table 3 and report narratifer details). The remainder of time committed by DMF staff,
including interns, contract employees, and-futle staff utilized noamatch, noRSNEP project

funded time used to plan and implement reconnaissance and preliminary site assesantents,

for the collection of historic and background information.
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TNG- Budget Narrative

Grant costs for totaled $28,884, including $15,694 and $6,466 for personnel and fringe,
respectively, as well as $5,273 for indirect costs. Additional costs included materials and supplies,
including data loggers and field and survey supplies, totalingri&26osts for travel for field

surveys was $1,424. Total match provided by TNC was $10,078.

NU- Budget Narrative

Grant costs for totaled $72,676, including $45,375 and $ 4,773 for graduate student personnel
and fringe, respectively, as well as $14,567 for indirect costs. Additional costs included materials
and supplies, including data loggers and field and surveyissipotaled $7,221 and costs for

travel for field surveys was $740. Total match provided by NU was $39,414.
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4. Supporting Materials

I. SREP Outlimand Oyster HSI Framework

A. Draft Framework for the RI Shellfish Restoration and Enhancement Plan\(BREPR)lated to this SNEP Grant Proposal

directly focuses on, and is restricted to, the Collection and Summary of Ecological Data (blue boxes below).

DRAFT Framework: Rl Statewide Shellfish Restoration and Enhancement Plan

Process
Development Information Collection
i 1
[ 1 [ 1
il . l Summary of New and Existing 1
| cotectionof | I Ecological Data |
New and d
/ l Existing ' ' * Determine Status of l \
| Ecologicat Data | Restoration and Wiild |
Proces ' Populations
¥ I — - - ' l * Develop Habitat Suitability '
development
0 Index (HS1) Model for Oyster '
o Ty o l Restoration
Initiation T e R e |
Collection of

porisenrel | >
Input |

I

\l Stakenolder |
| and Partner
|
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|
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B. Oyster Habitat Suitability FrameworRyster HSI Framework. The above diagram outlines the process by which thendata
Objectives 1 and 2 wilehused to develop an oyster Habitat Suitability Index (HSI), a critical component of the SREP. The
orange box indicates the information collected under the SNEP funding agreement for this project (i.e., Outside data and fiel
collection of data on restoreahd wild reefs) and the initial phases of HSI model developmentpiis® grant award). The

blue box encompasses the steps which are schedatezbmpletion in 20

—

Outside data on restored,'wild
oyster reefs

+

Field collected data on
restored/wild oyster reefs

Calibration and Validation/Verification

Develop Relationships amongst
variables

Create Spatially Explicit Layers of
Individual Variables

|

Determine whichvariables will be
Thresholds or Exclusionary

Biological:
Abundance
Recruitment
Oyster Spawnig Stock

Thresholds: *‘

Assign Exclusionary:
Categorical or Assignlor

Continuous

Values

+

Physical:
Salinity
Dissolved Oxygen
Temperature
Depth
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Il. Project Maps an&esults

Figure 1Map showing spatial extent of proposed work reproduced here from the QAPP. Regions
1-5 were originally proposed and funded, while regioidswere unfunded additiong-ormer

restoration areas are excluded from these projections, but have been mapped and are included
in the geodatabase

Kingston

4
Narfagansett

Attleboro
Putnam |
| Taunton
|
|
|
|
|
Danielson
|
|
| Somerset
|
Moosup | West
| Coventry Warwick Fall River
Plainfield |
Packer
|
swold

|
2!
Q;Acca«.ec

Pier
& ]
: . e/
weSterly P a@ /
wwhisH o X (
stic u = g;ﬁ g et
A
!
N
0 35 7mi
e
0 5 10km
® s Region 1: South Shore Coastal Ponds, Narrow River, and Little Narragansett Bay
HOBO Logger Locations

o) Reconnaissance and Region 2: Upper West Passage of Narragansett Bay

Transect Samphng D Region 3: Lower West Passage of Narragansett Bay
Region 4: Northeast Narragansett Bay
D Region 5: Providence River

| Region 6: Eastern Narragansett Bay

D Region 7: Block Island

Final Report

)

&Y rriooe

DEM 33

35



Figure2a I LJ 2 ¥

a2dzi K

AK2NB 021 aWi$3A 22 yIR&

b I

NNR G wADSNE

¢ //
J/

pier
P

Narragansett
]3 v

Freshwater Rivers and Streams

@ Water Shed Watch
A Ccps WATER QUALITY
® HoBO Logger Locations

Final Report

and Transect
Sampling

© Reconnnaissance

1:214,448

0 1.25 25 5mi

Coarse Sand and Gravel Coarse Sand f o — ™
| 0 225 4.5 9 km

Fine Sand Fine Sand and Silt
Sand B Fuuid sit
Bouldery, mixed

36



Figured.al LJ hT¥ wS3aAz2y

0 R yiOoF dRNIYASEZ R OPFR2ANRIS I ND2NI I YR WHYSahz2syo

E N

=
wi

hady Le

\.
NS

&\V\/\\./\E—’

//\

©
o
Kingstown,
\;S/\/ &—;\F\ N
N -

?*”w

Freshwater Rivers and Streams

®  HOBO Logger Locations Fluid Silt

© Reconnnaissance and

Transect Sampling Fine Sand

Final Report

Coarse Sand and Gravel

Sand
Bouldery, mixed
Fine Sand and Silt



Figured.a | RJF NBIA2Yy 0 NHzRS NI K S NI & by RENB/Sdy2ayAaCski 3 y R

2 NBAO] @

iﬂ/:} jJJ\ WAt wick

K )’\
) r/-/

uuuuu

7

Prudence

PTy dence
Island

antol

\

Freshwater Rivers and Streams Sand

© Reconnnaissance and Fluid Silt

3 Bouldery, mixed
Transect Sampling

Coarse Sand and Gravel Coarse Sand

Rhode Island

Fine Sand

Final Report

38



Figure5.a | RIT WBARMNA yIAG 2y T 2 | NILBNR & G/RE t 1 H NGSNNIWA YRS N
ljdzZA Ry SOl LatlyRo®

o
: / )».’

Swansea

1:124,448
15

0 0.75 3 mi

I —_— 1

0 1.25 25 5 km
A _.\,

Freshwater Rivers and Streams

® HOBO Logger Locations

© Reconnnaissance and
Transect Sampling

39

Final Report



Figure6. Map of Regiorb lower Providence River
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Figure9. Oyster densitper square meteacross regions
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Figure 10Size frequency of oysters across all regions, both restored and natural oyster beds
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Figure 11Substrate Type The top 5 most common substrate types where live natural oysters were found.
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Figure 12HOBO logger data from Fosters Cove, showing temperature and salinity from September of 2022 to February of 2023.
Temperature and salinitpeasurements are recorded every 15 mins and then downloaded every three months.

21415497 -
‘J‘| N —Low Range, pSfem
40000 L ===High Range, pSjtm
25 ==Temp, *C
I‘ + A Coupler Detached
. w ,\gwm A . , i P e
ﬁ‘#’f‘ ‘i’“l [
30000 w' 20
\ Hmu 'lﬂ'\ ;"* i
A W"‘ ! ' '
1 A L
v v | ﬂ] | | "I | ||| ﬂ L 4"|ﬂ| :15
E i L
=m"; 20000 a
10
10000 [
X -0
o A
09/01/22 1000122 10122 1200122 01/1/23 02/01/23
19/01/22 12:00:00 AM GMT-04:00 02/01/23 12:00:00 AM GMT-04:00

Final Report 46



Il. Field Work Tald 2021-2023

Date

Site Name

Regions:
1-7

Partners
Involved

Personnel
Involved:

Proj.
Obij's/
Tasks

Survey Techniques

Expanded
Sampling

Field Notes

Land or
Vessel

8/6/2021

Town Pond,
Portsmouth

DMF/NU

1 Staff/1
Grad
student

2-E

Recon, Hand Collection,

Genetic Sampling

No

Collected samples
for NU/Population
Genetics Sampling,
and searched for
wild oysters, found
several on a shell
bank near the
entrance of the
pond.

Land

8/16/2021

Potter and Point
Judith Ponds

DMF

1 Staff/2
interns

Recon, Natural Oysters

Yes

Surveys conducted
of upper Potter and
Lower Pt Judith
Ponds, higher
densities found in
Potter Pond. Upper
and Western Potter
Ponds have
densities that meet
expanded sampling
threshold.

Skiff

8/30/2021

Ninigret Pond

DMF

1 Staff

2-A

Recon, NaturaDysters

Yes

Concentrated on
central and eastern
Ninigret Pond. Mid
pond area has
densities that meet
expanded sampling
threshold.

Skiff

9/1/2021

Narrow River

TNC/ DMF

3 Staff/1
intern

2-A

Recon of Natural
Oysters, Transect

Yes

This was a mukKi
stop field visit
conducted along
the Narrow
Riverto test out
field methods

Skiff
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across a range of
densities and
substrate types,
these areas will
require expanded
sampling.

9/14/2021

Quonochontaudg?ond

DMF

1 Staff/2
interns

2-A

Recon, Natural Oysters

Yes

Focused on the
west end of the
pond, investigated
areas adjacent to
existing oyster
restoration areas,
found densities that
meet expanded
sampling threshold.

Skiff

9/15/2021

Quonochontaudg?ond

DMF

2 Staff/2
interns

Recon Natural Oysters
and Survey of Restored
Bed

No

Worked in the
western end of the
pond, sand flats,
and eel grass areas
found some dead
half shells but no
live oysters.

Skiff

9/16/2021

Quonochontaudg?ond

DMF

1 Staff/2
interns

Recon, Natural Oysters

No

Worked in the
western end of the
pond, adjacent to
restoration reefs,
subtidal gravel and
shell bars, emergen
boulders, and
freshwater inputs,
found no live

oysters.

Skiff
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9/17/2021

Quonochontaud?ond

DMF

1 Staff/2
interns

2-A

Recon, Natural Oysters

Yes

Survey work
concentrated on
the central pond,
found oysters
associated with
overhanging
Rhododendrons,
large boulders, and
freshwater inputs
along several small
coves. Mostly singlg
oysters were found
however there were
some small clumps.
Some of these area
have densities that
meet expanded
sampling threshold.

Skiff

9/20/2021

Quonochontaud?ond

DMF

1 Staff/1
interns

2-A

Recon, Natural Oysters

No

Worked inthe
eastern end of the
pond, along shore
and small islands
and creeks where
freshwater enters
the system, found
very few live
oysters.

Skiff

9/21/2021

Quonochontaud?ond

DMF

1 Staff/1
interns

Recon, Natural Oysters

No

Finished
Quonochontaug
Pond in the middle
Section along the
southern shore,
found limited
evidence of oysters,
dead half shells,
however no live

oysters.

Skiff
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9/30/2021

Ninigret Pond

DMF

1 Staff/2
interns

2-A

Recon, Natural Oysters

Yes

Finished up the Fort
Neck area. Wild
oysters found along
shores and in
shallow rocky areas
overhanging trees
and fresh water
seeps seem to hold
high density areas
appropriate for
further expanded
sampling.

Skiff

10/4/21

Eastern Ninigret

DMF/NU

2 Staff/1
Grad
Student

2-A

Recon, Natural Oysters

Yes

Remnant natural
population sampled
for population
genetic work.

Skiff

10/4/21

Green Hill

DMF/NU

2 Staff/1
Grad
Student

2-A

Recon, Natural Oysters

Yes

Remnant natural
population sampled
for population
genetic work, low
density beds also
investigated which
will require
additional
sampling.

Skiff

10/18/2021

Bold Point

TNC

3 staff

Recon of Natural
Oysters, Transect

Yes

Surveyed and
conducted 3
transects. Found
sparse oysters
around West and
North sides of the
point along the
intertidal and
shallow subtidal.
These areas have
densities that meet
expanded sampling

threshold.

Land

Final Report

50




10/20/21

NannagquackeBSystem

DMF

1 Staff

Recon, Natural Oysters

Yes

Investigated fresh
water/saltwater
input areas, found
significant densities
and multiple size
classes of oysters i
the system which
will require
additional sampling.

Land

10/21/21

Potter Pond

DMF

Recon, Natural Oysters

Yes

Returned to
historically known
natural oyster
recruitment
locations and found
new areas of high
density oysters
previously
undocumented.

Skiff

10/22/2021

Occupessatuxet Cove

TNC

3 staff

2-D

Recon, Natural Oysters

No

Surveyed. Oyster
shell found but no
live oysters.

Skiff

10/22/2021

Passeonkquis Cove

TNC

3 staff

2-D

Recon of Natural
Oysters, Transect

Yes

Surveyed and
conducted 1
transect. Found
small area with
some oysters in
shallow subtidal at
the transect site.
These areas have
densities that meet
expanded sampling
threshold.

Skiff

11/1/21

Potter Pond

DMF/NU

2-A

Recon, Natural Oysters

Yes

Remnant Wild
population sampled
for population

genetic work.

Skiff
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11/1/2021

Watchemoket Cove

TNC

2 staff

2-D

Recon, Natural Oysters

No

Surveyed. Some
oyster scars found
along North side of
bridge.

Land

11/1/2021

Pawtuxet Cove

TNC

2 staff

Recon of Natural
Oysters, Transect

Yes

Surveyed and
conducted 2
transects. There are
oysters present
along the rock jetty
that bounds
Pawtuxet Cove.
Quadrat sampling
will be performed in
the Spring.

Land

11/3/2021

Winnapaug Pond

DMF

1 Staff

Recon, Natural Oysters

No

Checked sites in the
eastern and middle
pond for wild
oysters, found very
few, overall low
density.

Skiff

11/9/2021

Rock Island

TNC

2 staff

2-D

Recon, Natural Oysters

No

Surveyed. Some
sparse oysters
present on
boulders.

Kayak

11/9/2021

Pawtuxet Cove

TNC

2 staff

2-D

Recon, Natural Oysters

No

Surveyed. Some
oyster scars found.

Kayak

11/15/2021

Wickford

DMF

2 Staff/1
Intern

2B

Recon and PopGen
Collection

Yes

Began systematic
recon of Wickford
system, populations
of oysters found on
rocky substrate and
also on muddy
areas will require
additional

expanded sampling

Skiff
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Surveyed. Some
oysters found in
Belcher Cove. Somg
oysters also present
at the island located

samples were

collected at several

11/15/2021 | Palmer River TNC 2 staff 2-E Recon, Natural Oysters | No at the exit of the Skiff
Palmer River,
however densities
too low to meet
threshold for
additional sampling.
Conducted pogen
1 Staff/l sampling in Narrow
11/16/21 Narrow River DMF/NU Grad 2-A Recon, Natural Oysters | Yes River upper and Skiff
Student middle sections in
three sites.
Found significantly
1 Staff/l more oysters at the
11/16/21 NannaquackePond DMF/NU Grad 2-E Recon, Natural Oysters | Yes southern end of Land
Student system in a newly
investigated area.
Remnant Wild
population sampled
for populations
1 Staff/1 genetics work, will
. L Intern/1 2- Recon and PopGen need to return to
11/17/21 KickemuitRiver DMF/NU Grad DI2-E | Collection Yes survey more of the Land
Student Kickemuet due to
land based
constraints and
fading light.
Surveyed for
S e
11/17/2021 | WWarren River, pMENU | ML o pp | Reconand PopGen |y found and Land
Barrington River Grad Collection : .
Student population genetics

Final Report

53




sites. Large enough
densities in the
lower end of this
system meet the
threshold for
expanded sampling

11/18/2021

Wickford

DMF

1 Staff/1
Intern/1
Grad

Student

Recon, Natural Oysters

Yes

Wild oyster recon,
found several areas
of high density
oysters, surprising
density of natural
oysters on boulders
and amongst
rockweeds.

Land

11/18/2021

Hundred Acre Cove

TNC

2 staff

2-E

Recon, Natural Oysters

No

Limited numbers of
oysters foundalong
the rip rap shoreline
densities do not
meet threshold.

Skiff

11/19/2021

Rumstick Point

TNC

2 staff

2-E

Recon, Natural Oysters

No

Some oysters found
on a manmade
rocky outcropping
in the marsh within
Rumstick Point,
densities do not
meetthreshold.

Boat

12/1/2021

Wickford and Allen
Harbor

DMF

1 Staff

Recon, Natural Oysters

Yes

Wild oyster recon,
significant findings
in dense
concentration of
wild oysters in
shallow tidal areas,
these sites will
require expanded

sampling.

Land
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11-Apr-22

Potowomut River

RIDEM

2-C

Recon

No

Hiked in from the
fish ladder at low
tide Potowomut
river sampled for
about 2 hrs, found
very few live
oysters, some dead

Land

14-Apr-22

Potowomut River

RIDEM

2-C

Recon

No

Potowomut River,
picked up where |
left off on 4/11/22,
hiked furtherdown
the river at low tide,
crisscrossing and
checking
submerged logs,
rocks and gravel
beds. Verfew
found until the
rocky choke point in
the system which
had densities of lesg
than 10 per m2.

Land

5/18/2022

India Point,
Providence

TNC

2 Staff

Recon of Natural
oysters, survey of
previous artificial reef
project

No

Surveyed from land
along the shore.
Few oysters were
found along the rip
rap shoreline. The
previous artificial
reef installation by
URI and RISD was
investigated but no
oysters were found
in direct proximity
though a small
patch was found
just west of the
area.

Land
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5/18/2022

Mill Pond, Bristol

TNC

2 Staff

2-E

Recon, Natural Oysters

No

Surveys conducted
along the southern
shoreline; no
oysters found.

Land

5/24/2022

Mill Gut, Bristol

TNC

2 Staff

Recon, Natural Oysters

Yes

The entire area was
surveyed by kayak.
Some of the areas
along the eastern
side have densities
that meet the
expanded sampling
threshold.

Kayak

24-May-22

Lower Kickemuit

RIDEM

2-E

Recon/Census

No

Lower Kickemuit
downstream from
the dam was fully
censused, higher
than expected
density found at
low tide, in very
warm(20+C) water
and low salinities.

Land

24-May-22

Pond Bridge Rd

RIDEM

2-E

Recon

No

Found live oysters
beneath the culvert,
measured all, lower
system could be a
better place to
check for further
oyster populations.

Land

25-May-22

Prudence Island,
North

RIDEM

2-E

Recon

No

Prudence Island,
checked several
estuary sites on the
northern end, and
middle western
facing shore, few

live oysters found.

Vessel
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26-May-22

Dutch Harbor

RIDEM

2-B

Recon

No

Recon within Dutch
Harbor found some
boulders with
limited density
associated with
marsh habitat and
fresh water inputs.

Vessel

26-May-22

Greene Point

RIDEM

2-B

Recon

No

Small tidal lagoon
with daily tidal

flows located, no
live oysters found

Vessel

26-May-22

Casey Point

RIDEM

2-B

Recon

No

Similar to Greene
Point, however
Casey Pointis a
larger lagoon that
does have a very
small(>10) oysters.

Vessel

14-Jun22

Prudence Island

RIDEM

Recon

No

Finished up
Prudence Island,
smallcoastal
estuary systems on
east and west sides
Potter Cove. Found
limited populations
of oysters, nothing
over 5 oysters per
ma2.

Vessel

14-Jun22

Aquidneck Island

RIDEM

Recon

No

Checked coastal
lagoon on the
Northwestern
shore, west of the
Mt. Hope bridge, no
oysters found,
shallow lagoon.

Vessel

15-Jun22

Wickford Harbor

RIDEM

Recon/Transect Quadral

Yes

NW corner and
Rock Island transec
and quadrat
surveys.

Vessel
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15 Jun22

Bissell Cove

RIDEM

Recon

No

Few live oysters
found on rock
outcrop identified

in Fall 2021 by local
commercial
guahaug fisherman.

Vessel

16-Jun22

Potowomut

RIDEM

2-C

Recon/Transect Quadral

No

Potowomut 2
locations were
sampled by quadrat
and then snorkeling
recon.

Vessel

16-Jun22

Warwick Cove

RIDEM

2-C

Recon

No

No live oysters
found, perused
cove from mouth to
head of the cove.

Vessel

16-Jun22

Brushneck Cove

RIDEM

Recon

No

No live oysters
found, perused
cove from mouth to
head of the cove.

Vessel

16-Jun22

Buttonwoods Cove

RIDEM

Recon

No

No live oysters
found, some half
shells and scars on
the eastern shore
by the entrance to
the cove.

Vessel

22-Jun22

Pawcatuck

RIDEM

Recon

No

Checked from the
dam in town to the
mouth of the River,
and part of Little
Narragansett Bay.

Vessel

24-Jun2?2

Green Hill Pond

RIDEM/TNC

2-A

Transect/Quadrat

Yes

Training with
partners and
sampling down in
the mouth of
Greenhill Pond,
large mass of live
wild oysters was

sampled, we

Vessel
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worked out logistics
of sampling several
hundred oysters per
m2.

28-Jun22

Ninigret

RIDEM

Transect/Quadrat

Yes

Ft Neck area
transects, then the
channel inNinigret,
and also the
Hummocks.

Vessel

6/28/2022

Green Hill Pond

TNC/ DMF

3 Staff/3
interns

2-A

Unify transect and

survey methods Natural

Oyster, transect, reef
survey

Yes

This was a single
field visit conducted
at a specific site at
Green Hill to test
out field methods in
dense reef
locations. Focused
on the upper pond,
closely investigated
areas with higher
gravel/cobble
substrate, found
densities that meet
expanded sampling
threshold and
surveyed one reef
along the
northeastern shore.

Land

6/29/2022

Narrow River Upper
Pond

TNC

2 Staff/2
interns

2-A

Yes

Kayak

29-Jun22

Wickford Harbor

RIDEM

2B

Transect/Quadrat

Yes

Finished upper
Northwest coves
and then started to
transect sample

Duck Cove.

Vessel
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29-Jun22

Duck Cove

RIDEM

2B

Transect/Quadrat

Yes

Within Duck cove
we transect
sampled areas that
identified in 2021 as
potential high
density areas and
conducted recon
the northern shore.

Vessel

30-Jun22

Duck Cove

RIDEM

Transect/Quadrat

Yes

Finished up Duck
cove
transect/quadrat
sampling.

Vessel

6-Jul22

Nannaquacket

DEM

6 Interns,
3 staff

2-E

Transect/Quadrat

Yes

Combination of
boat and land basec
sampling to canvas
multiple areas
within the
Nannaquacket
system.

Land/Vesse

8-Jul22

Winnapaug Pond

DEM

4 interns,
2 staff

2-A

Reconnaissance

No

Reconnaissance
work to finish off
this system, very
few oystersfound.

Vessel

20-Jul22

Greenwich Bay

DEM

4 staff, 1
intern

2-C

Reconnaissance/Quadrg

transect

Yes

Extensive
reconnaissance of
low density areas,
and expanded
sampling inner
Greenwich Cove.

Vessel

28-Jul22

Wickford

DEM

2 interns

Recon

No

Finished the
reconnaissance of
the Wickford harbor
system by parking
and hiking into
several sites, low

densities of oysters.

Land
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1-Aug22

Greenhill Pond

DEM

1 staff 2
interns

Transect/Quadrat

Yes

Expanded quadrat
sampling in areas
previous areas
identified by
reconnaissance.

Vessel

16-Aug22

Nannaquacket

DEM

2 interns

2-E

Transect/Quadrat

Yes

Finished off the
expanded sampling
within the
Nannaquacket
system.

Vessel

24-Aug22

Greenhill Pond

DEM

2 staff, 2
interns

2-A

Transect/Quadrat

Yes

Expanded quadrat
sampling in areas
previous areas
identified by
reconnaissance.

Vessel

26-Aug22

Greenhill Pond

DEM

1 staff, 3
interns

2-A

Transect/Quadrat

Yes

Expanded quadrat
sampling in areas
previous areas
identified by
reconnaissance.

Vessel

29-Aug22

Nannaquacket, Town
Pond, Wickford, Duck
Cove

DEM

1 staff

Logger Deployment

No

Logger deploymentg
across multiple
sites.

Land

31-Aug22

Quonochontaug Pond

DEM

1 staff, 2
interns

2-A

Logger Deployment

No

Single Logger
deployment in
Quonochontaug
Pond.

Vessel

12-Sep22

Narrow RiveiLa Forge
Park and Bridgetown
Rd.

DEM

1 Staff

2-A

Logger Deployment

No

Deployed two
loggers within the
Narrow River
system in areas with
high density in a
channel and lower
diffuse density
along a wooded

shoreline.

Land
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14-Sep22

Fresh Pond

DEM

2 staff

Logger Deployment

No

Logger deployment.

Vessel

19-Sep22

Fosters Cove

DEM

1 Staff

Logger Deployment

No

Logger deployment.

Vessel

26-Sep22

Kickemuit River

DEM

1 Staff

Logger Deployment

No

Logger deployment.

Land

7/5/2022

Narrow RiverUpper
and Lower

TNC

2 Staff/ 2
interns

ReconNatural oysters,
transect surveys

Yes

Returned to areas
identified in June
that met the
expanded sampling
threshold

Boat

7/20/2022

Pawtuxet, Warwick

TNC

1 Staff/ 3
interns

2-D

Recon, Natural Oysters

Yes

Field staff returned
and conducted
transects at
specified sites from
previous recon
conducted in
November 2021.
Staff did not
complete all
transects due to
rising tide and
needed to return
again to conduct a
reef survey.

Land

7/26/2022

Mill Gut, Bristol

TNC

2 interns

2-E

NaturalOysters, transect
surveys

Yes

Field staff returned
to Mill Gut based on
first recon visit back
in May to conduct
transects in areas
that displayed
densities that met
the expanded

sampling threshold

Kayak
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7/27/2022

Mussachuck Creek,
Barrington

TNC

2interns

Recon, Natural Oysters

No

Surveyed from land
along the shore, no
oysters were found.
Shoreline was
cobble and shell,
mostly Crepidula
and transitioned to
sand moving
northward

Land

7/2712022

Latham Park,
Barrington

TNC

2 interns

2-D

, Natural Oyster

No

Surveyed from land
along the shore, no
oysters were found.
Walked along the
riprap and rocky
shoreline on the
outer edge of the
park

Land

8/12/2022

Seekonk Waterfront,
East Providence

TNC

1 Staff/2
interns

2-D

Recon, NaturaDyster,
transect

Yes

Surveyed area nort
of the bridge along
Waterfront Drive.
Oysters were found
in densities that
met expanded
sampling threshold
and surveyed one?
Reef. Areas of
higher oyster
densities were smal
and scattered

Boat/ Land

8/26/2022

Pawtuxet, Warwick

TNC

1 Staff/1
intern

2-D

Natural Oysters,
Transect, Reef survey

Yes

Field staff returned
to complete a reef
survey from a
previous transect
survey in July

Kayak
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9/9/2022

Bold Point, East
Providence

TNC

1 Staff/1
intern

2-D

Natural Oysters, Reef
survey

Yes

Field staff returned
and conducted
transects at
specified sites from
previous recon
conducted in
October 2021. Reef
surveys were
completed.

Land

9/15/2022

Narrow River
Narrows and Upper

TNC

2 Staff/ 1
intern

2-A

Recon

No

Further recon of
new areas. Final
areas in Upper Pon
and along the shore
of the narrows

Boat

20-Jan23

Kickemuit River

DMF

1, Staff

2-E

Logger swapping and
some assessment of
habitat in the Kickemuit

No

Routine
maintenance of
loggers, swapping
out/downloading
data and cleaning
biofouling.

Land

23-Jan23

Wickford

DMF

1, Staff

2-B

Logger swapping.

No

Routine
maintenance of
loggers, swapping
out/downloading
data and cleaning
biofouling.

Land

24-Jan23

GreenHill Pond

DMF

1, Staff

Logger swapping.

No

Routine
maintenance of
loggers, swapping
out/downloading
data and cleaning
biofouling.

DMF Vessel

2-Feb23

Ninigret, Fresh Pond

DMF

1, Staff

Logger swapping.

No

Routine
maintenance of
loggers swapping

out/downloading

DMF Vessel
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data and cleaning
biofouling.

8-Feb23

Green Hill Pond

DMF

2, Staff

2-A

Logger swapping.

No

Routine
maintenance of
loggers, swapping
out/downloading
data and cleaning
biofouling.

Land

3-May-23

Fosters Cove

DMF/TNC

3 Staff, 2
Interns

2-A

Recon

No

Recon and methods
calibration amongst
TNC/DMF

DMF Vessel

18-May-23

Fosters Cove

DMF/TNC

3 Staff, 2
Interns

Recon and transect
surveys

No

Identification of
large beds and
shorelines with high
concentrations of
oysters for future
sampling, mapping.

DMF Vessel

22-May-23

Narrow River

DMF/TNC

4 Staff, 3
Interns

Logger swapping and
recon surveys.

Yes

DMF with TNC help
workedthrough the
guadrat and
transect sampling o
a large bed just
north of the
Bridgetown Rd
culvert, high
densities of
relatively small
oysters

DMF Vessel

30-May-23

Town Pond

DMF

2-E

Recon and transect
surveys

Yes

Surveyed previously
delineated bed of
historic oyster
restoration zone at
the mouth of Town
Pond.

Land
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3 Staff, 2

Recon and transect

Continuation of
survey work within

oysters, those were

1-Jun23 Fosters Cove DMF 2-A Yes DMF Vessel
Interns surveys Fosters Cove, Inner
closedarea.
Routine
1 Staff, 1 maintenance of
. Intern, | . loggers, swapping
6-Jun23 Ninigret DMF graduate 2-A Logger swapping. No out/downloading DMF Vessel
student data and cleaning
biofouling.
Routine
1 Staff, 1 maintenance of
Intern, | . loggers, swapping
7-Jun23 Quonochontaug Pond DMF graduate 2-A Logger swapping. No out/downloading DMF Vessel
student data and cleaning
biofouling.
Finished
transect/quadrat
2 Staff, 3 and recon surveys
Intern, | Recon and transect for this cove, overal Partner
8-Jun23 Fosters Cove DMF ! 2-A Yes large amounts of
graduate surveys vessel
small oysters found
student
and sampled
throughout the
cove.
Finished surveys of
2 Staff, 2 Greenhill Pond,
Intern, | Recon and transect large oyster beds Partner
14-Jun23 Green Hill Pond DMF ! 2-A Yes found deeper into
graduate surveys vessel
the pond to the
student S
west of historically
surveyed areas.
Initial recon efforts
2 Staff, 2 Logger Swapping and in the eastern end
22-Jun23 Fresh Pond DMF Intern, | 2-A recon andtransect Yes of F_resh Pond Partner
graduate during 2022 located| vessel
surveys
student dense beds of
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surveyed and
further recon was
conducted along
the banks of the
pond where
additional oysters
were found

Recon work was

Aquidneck Island 3 Intern, | performed in
28-Jun23 quicn ' DMF graduate | 2-E Recon site visits. No several areas on Land
Conanicut Island . :
student mid-bay islands, no
oysters were found.
Completion of
29-Jun23 Narrow River TNC 1 Staff, 2 2-A Recon site visits. Yes Bridgetown Rd area Vessel
Interns transect and
guadrat surveys
30-Jun23 Bullocks Cove TNC 1 Staff, 2 2D Recon site visits. No Recon of inner Vessel
Interns Bullocks Cove area.
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Ill. Project Partners, Organizations, and Individuals

A.Internsand fellowshat contributed to this projeabn norSNEP fund3he table below includes sevenajor contributors to this
project that were not included in the original project team but were brought aboard during the grant period. These und&gradu
recent graduates, and graduate students were instrumental in accomplishing the project Ob]&2j\e=pecially regarding field
work and initial data entry taskBhey all shared a common interest in restoration ecology and worked tirelessly.

Individuals Institution Program/Funding Contributions Year
Natalia Jaworski, (Masters Florida Atlantic Yale Environmental Fellows| Fieldwork, data entry and QA/QC, historig 2022
Candidate) University Program data.
Madeline Armstrong, (PhD CentralMichigan Yale Environmental Fellows| Field work, data entry, loggers. 2023
candidate) University, Program
Nowheresville

Blake Busch, (Undergraduate,| University of Tampa, | RIDEM(2022), Fieldwork, mapping, data entry, outreach | 202223
BS) DMF Seasonal Intern | Experiment.corrOcean materials.

Solutions Challenge Grant

(2023)
Olivia Chatowsky, DMFSeasonal RIDEM Fieldwork 2021
Postbaccalaureate
Erin Drumm DMFSeasonal RIDEM Fieldwork 2021
Jess Rugeri, Postbaccalaurea] DMF Seasonal RIDEM Fieldwork, dateentry 2023
Courtney Caccomo, DMFSeasonal RIDEM Fieldwork, data entry 2023
Postbaccalaureate
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B. Table ofWork Elements, tasks, statuschedule, and contributions for the grant from 2020 to 2Q24sterisks (*) indicate neSNEP support.

ShellfisRestoration and Enhancement Plan

assistance from other DMF staff*

Project Elements Major Tasks and Project Deliverables Schedule Staff and Contributors Csli;rtigt
Grant Implementation, | Develop QAPIEstablish Cooperative Signed Augus| DMF* (E. Schneider/JA Macfarlan), NU* (J. Completed
QAPP Approval Agreements. 12,2022 Grabowski, R. Hughes), TNC P

(1-A) Rewew.and assemble pertinent datg Feb 3, 2024 | DMF (E. Schneider/JA Macfarlan*), and NU cooy
collected during past and current restoration July 31, 2023 | student, with assistance from other DMF staff* Completed
Objective 1: Evaluate | projects and obtain field supplies yh ’
existing oyster reef
restqratlon sites in (1-B) Sample restored oyster reefs that have | Aug 152021 | DMF (E. Schneider/JA Macfarlan*) and NU coop
Regions 1 and 3. recently been sampled by collaborative DMF . )
. g P ¢ July 31, graduate students using a DMF vessel, with Completed
g2N] AYy wLQa {2dzuK { )
2023 assistance from other DMF staff*
Western Narragansett Bay
(2-A) Little Narragansett Bay, South Shore Oct 1, 202k, | DMF (E. Schneider/JA Macfarlan), NU graduate Completed
Coastal Ponds, and Narrow River Aug 31, 2023 | student, and TNC using DMF and TNC vessels P
L ' Oct 1, 202k DMF (E. Schneider/JA Macfarlan), NU graduate
Objective 2: Assess (2-B) Lower West Passage of Narragansett B{  “2.°" -, | student using DMF vessel, with assistance from | Completed
natural oyster g% other DMF staff*
populations and : : _ _
potential restoration 2.C) Upper West Passade of Narragansett B April 15¢ Aug | TNC using TNC vessels, with assistance from ot Completed
sites in Regions 1, 2, 4, (2C) Upp g g 31, 2022 DMF staff* P
5. .
(2-D) Providence and Seekonk Rivers ;Lim;olzéug TNC using TNC vessel Completed
(2-E) Northeast Narragansett Bay gfp;(};g\ug TNC using TNC vessel Completed
(3-A) Present results at Restore America's Winter 2022 | DMF (ESchneider)
Estuaries 2022_ Confe_rence, and SSREP, RIM DMF Macfarlamresented at the SNEP Symposiu Completed
and other public meetings Summer 2024 .
in June 2024
Outreach and Reporting . .
(3-B) Assemble and analyze |n.for.mat|0n, . " DMF (E. Schneider) and NU graduate student, w
produce Report and Maps of findings that will] August, 3%, . )
be directly incorporated into the RI Statewide | 2024. guidance from NU (J. Grabowski, R. Hughes) anj Completed
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IV. Technical Memorand&iles,Progress Reports

l. Filesincluded wihin the Final Report Package

Portions of the following are included in theport narrativein this documentHowever
more detail andhe entirety of the textandslidescan be found in the following files

a.

Final Report

QAPP
i. File:aQAPPRIDEMSNEP_ 20210812

SREP Workshops Full Report
i. File:b-RIDMFRISREWorkshop Summary09032024

Annual SNEP Conference Slides
i. File:c-MacfarlanSNERSymposium_06052024

MacfarlanTNGDEM Summit Slides
i. File:d-MacfarlanTNCSummiTalk_03012023

Busch Poster
i. University of Tampa, undergraduate research:
1. File: elBuschUT-OysterPoster2022
ii. Benthic Ecology Meeting
1. File:e2-BuschBEMOysterPoster GEO_ 04102024

Progress Reports@.

i. File:f-SNEPWG2RIDEMDMIProg_Report_1

ii. File:-SNEPWG2BRIDEMDMProg_Report_2

iii. File:f-SNEPWG2BIDEMDMProg_Report_3

iv. File:f-SNEPWG2BIDEMDMProg_Report_4

v. File:f-SNEPWG2BIDEMDMProg_Report_5

vi. File:-SNEPWG2BIDEMDMProg_Report6
Archived Records Research

i. File:g-SNERRIDEMFileCabinetMinindg’rotocol2022
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Geodatabase Feature Layi@ble At this time the geodatabase contains the following 10 distinct layers, but will
grow in complexity in the future as other studies become available and additional spatial data on other species is
added. The geodatabase is being constructed as a livingit@ydhat will be maintained and updatdd.brief this

Geodatabase
Data Name Type Source Regions UEESE] Georeference Details
Coverage
1 Watershed Watch Water Quality URI 1 19882022 Latitude/Longitude Po_lnts, periodic sample
collection
2 | Coastal Pond Survey| Water Quality | DMF 1,2 19942023 |  -atitude/Longitude Points, Temp, Sal, DO for
coastal pond sites
: Updated: .
3 Subaqueous Soils Bottom Type NRCS 1,2,3,5,7 5/28/2021 Polygons of subaqueous soil data for coastal pol
4 SNEP Points Logatlon, Oy_ster DMF | 1.234567| 20212023 Latltude/Longlltude of recon and transect samplir
Size, Density sites, abundance data.
5 TNC Points Loc_atlon, Oy_ster NG 1.4.6 2021-2023 Latltude/Longl_tude of recon and transect samplir
Size, Density sites, abundance data.
6 HOBO Loggers Water Quality | DMF 12,5 20222023 Latitude/Longitude Points, periodic sample
collection
. Oyster Size, No Date . .
7 Restoration Reefs Density DMF 1 Data Polygons of Quonochontaug Restoration sites
Saltmarsh plant . . .
8 Salt Marsh . : NRCS 1 2012 Ecosystem attributelelineations
delineations
Freshwater Rivers an( Updated: . .
9 Streams Map RIGIS| 1,2,3,4,5,6,7 12/15/2006 Mapped statewide streams and rivers
10 Historical Shellfish Hand Drawn Mapy DMF | 1,2,3,4,5,6,7 Various Statewide shellfish surveys conducted by DEM s
Surveys years
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lll. Data Sheet Exampl€he data sheet below iepresentativeof the final version used to collect site level data, the companion sheet
for oyster measurements is also included which is used to collect data on oyster heights, presence of macroparasitesated.othe

1) Example of a typical cover sheet for a site visit with multiple trangedisding water conditions, a small site map, and other
metadata
Scandate________ SNEP-Oyster Field Sheet-5/24/23 edit rage __ ui_— ¥
Data entry date/initials -
B
Trems . =
SNEP-Site Data Sheet-Recon, Quadrat, Transect sm::?m T1 fom} | T2 (10m) |T3 (20m)| T4 {30m} T§ (40m)| 50m % Lat:
£
= o ~ O I el R
System: Temp C: 1% 8. |2+ S zd5 123 144 &H |lon:
site: Sai ppt: 14 %2 25.9% 2 B2 0L | T iy Tl 2 z |t
Collectors: f\jpo mg/u: al 8. Skloag |a.uw lipa] o8] =2 Jlon:
— oy 53 N/S
Date: Depth M: o o0 |07 D S5 = FYes Y 8 liengthm: .
A 3 W/E
Time: ERRL. Quadrat Size: kle i1 1m & |widthm:
Transect Lt ‘2:) % \D ¥, L .
Tide: Station: Time High: Time Low: Magnitude: State: Flood Ebb
i E #Dead ) .
Trans | Quad | Mater | P5P ‘;“"elf subl] % Subl Sub2 | % Subz | Sub3 | % Sub3 %Aig“ Algaesp1| Azlgae Algaesp2 {a::) # Alive Notes/Other Critters
(em} | (em i .
L 1 a (sD e | A0 Sordk | 1T o | BE .
BN 2n | %D by P
z | 1d = S | D (ar | 2D : a0 | BT
2 12 1% 4y s s . S | Grag
FANHENEY
P YHEE 8 |over | S B _
Notes:ahd'Field Sketches of the Site: N
waP. Tov bed Stark ok SR - 4SS
D e .
/ Bl =N
gerte g il B "y \I’:
WS ok Py I e
Hreees
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V. Photographs

Image 1Green Hill Pond, Southern Coast. Prof Jonathan Grabowski (NU), Project Lead Eric
Schneider(RI DMF) and NU technician Jonathan Adgaissing field sampling techniques
whil examining a shallow subtidal oyster bed, June 29th, 2021.

REIY S
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Image 2Green Hill Pond, Southern Coast. Oysters recruiting on naturally occurring gravel
substratewith a complex community @figae, tube worms, barnacles and other fouling
organismdound in shallow subtidal bediune 29th, 2021.
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Image 3Green Hill Pond, Southern Coast. Maturing oyster that had recruited to a petiiie
a shallow subtidal bed in Green Hill Pond, June 29th, 2021.
w - :
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Image 4 Quonochontaug Pond, Southern Coast. DMF biologist Patrick Barret examining an
oysterrestoration reef The area of restoration reefs in the Northern part of the pond is
characterized by a complex boulder field with a sand and cultch bdWasn19th, 2021.
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Image 5Casey Point, Western Narragansett Bay. Wild live(left) and dead "box" (right) oysters
found during a field reconnaissance site visit, July 3rd 2021.

Image 6Green Hill Pond, Southern Coast. An oyster community on verticahadasubstrate
at the entrance to Green Hill Pond, June 29th, 2021.

J e Ay
'RECHRTINY TSR

~ L T
- » . -
. . \ )

. .‘l

Final Report 78



Image 7Green Hill Pond, Southern Coast. This pictuggisalof the complex mix of substrates

in RI salt ponds. In the foreground is a mix of low relief sand, mud and shell oyster bed, and
middle/background a grouping of boulders with high vertical relief and oyster aggregations, June
29th, 2021.

Image8. Commercial quahaug fisherman who offered local knowledge on the presence of
natural oysters in Region 2 (September 2021)
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Image9. Twolive oysters showinfpundonly meters aparin a location withow densitynatural
oyster recruitmentThis size difference ilsdicative of multiple year classescurringin a single
location, and potentiallgvidence ofelfsustaining populationsnd spawning success across
years(September 2021).
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Imagel0. An example of the distinctive rounded esipaped shell morphometry versus the elongated shell shapes observed at
various siteswefoundalargevariation in shell shape during the course of the prdfecin left Images fronseptember and October
2021).
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Image 11JA Macfarlan in foreground with Serit Truskey, PhD Candidate at Northeastern University collecting genetic samples from
the Kickemuit River in Warren Rgvember 2021
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Image 12Natural oysters found in the upper Kiok&t River, Warren RIl, November 2021
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Image 13In situ measuring of live oysters attached to rocks or boulders can be challenging with rigid Begmmder 2021
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Image 14RisingenvironmentaleaderHigh Schodhtern, conductingreconnaissanctr natural oysters iffrims Pond Block Island,
July 2023.

Final Report 85



Image 15A large natural oystettached to cobble on a shoal in Winnapaug Pond, July 2022.

Ca —
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Imaged 16A cryptic oystecamouflagedn barnacles antllva spp, Jamestown RI, May 2022.
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