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Wor kgroup Lead?os : |IAvoltddilke wlthark the entenviorkgroup for the effort that wer
into the preparation of this dodumaenbrk thiiey accomplished in upda@dgribet and gestkhogps

of theeafloor in and adjacsatdovaters represents the most accurate Wathauaitehieinput, the

citizens of the Commonwealth would be deprived of easthanidess tombusdwikal to give special
thanks to the team of GIS specialists at CZM, Dan Sampson andde rtiyeidceptiggnal work in
collatingnd analyzitng data and producing the maps preSéetéshhest the USGS in Woods Hole has
also been instrumental in providing data, sediment analysis, and guidance dlsg teserastdour years
recognition are Adrienne Pappal, Todd Callaghan, and the bevy of interns gmetwttking Wwat# for the
they conducted in the analysis of over 10,000 seeftilyr Imamed.likeexpress my apprecigtien to
members of the 2010, 2011, and 2012 oceanographic surveys aboar®tireey &85O ¢an

0 B ofbrdthéinard work during ek surveys to ground truth the sediment data and collect benthic san
analysis. T¢wmentific panvese as follows;

2010 SurvéyMarceBelavaDan Sampson, Alex Boeri, Chris Garby, Dave Janik, Emily Huntley, Robi
LaceyKathryn Glerifathryn Ford, Steve Voss, Mark Rousseau, SaBbboeors

2011 Survedy Marcel Belaval, Todd Callaghan, Kathryn Ford, Dave Turin, Kate Connors, Dan Sampsor
Garby, Dave Janik, Mary Garren, Bob Boeri, Emily H&uatey, kdéx Douglas, John Logan

2012 Survey Marcel Belaval, Bob Boeri, Seth Ackerman, Dann Blackwood, Mike Bastoni, Steve Voss,
Perkins, Emily Huntley, Lisa Engler, Julia Knisel, Tay Evans, Jim Sprague, Brendan Sprague, Alex
MarcCarullo, Marinna Martini, Katherine Yee, Regina Lyons, Chris Garby

Thanks to all.



SECTION TWO: Introduction and Mission

On May 28, 2008, Governor Deval Patrick signed the Massachusetts Oceans A¢Aot),2008

which directed the Secretary of the Hbvee Office of Energy and Environmental Affairs to

develop a comprehensive management plan to serve as the basis for the protection and sustainable
use of the Commonweal thodds ocean and <coast al
Management PlgRlan)was promulgated on December 31, 200 Plan contained a list of 12

Special, Sensitive, or Unid8&U)esource areas, includiigrd/Complex Seafloor. These SSU

areas were mapped as part of the 2009 Plan using the best available datdhexistimgy a

The preparation of the 2009 Hard/Complex Seafloor SSU and the Surficial Sediment
Characterization maps were accomplished through the establishment of the Regional Sediment
Resource Management (RSRM) Workgroup, whose mission was texisimiy specific spatial

data that characterize the physical and chemical properties of sediment in the planning area and/or
that locate and quantify sediment typdse employed in RSRM. These data are used to assist with

the siting and review of pegjs in the coastal zone that propose to remove and use sediment
beneficially or whose location requires specific sediment types. These data are also used to prioritize
sediment uses and needs, assisting resource managers and the public in evaieating sedi
management activities.

Since 2009, over 30,000 additional data points have been addedass#ivbusetts Office of
Coastal Zone Management (CZMassachussttDivision of Marine FisherieBMF) surficial

sediment databasédditionalhighresolution backscatter, bathymetry, anebstibm profiling

datahave also been collected through the continuation of the seafloor mapping cooperative between
CZM and the U.S. Geological Survey (USG$ialysis and groundtruthing of these datag alon

with the interpretation andnclusion of over 10,000 seafloor images, allowed for a significant
improvement in the accuracy of the maps.

The Act requires that the Plan be reviewed and updated at least every five years. In 2013, the RSRM
Workgroup washarged with updating the Hard/Complex Seafloor SSU map and to investigate the
following

1 Identify any new data to add to or change the spatial extent of SSU resource areas from
what was mapped in the 2009 Plan

1 Characterznotable trends in the conditiof resources and uses covered in the
Baseline Assessment (contained in Volume Il of the 2009 Plan).

1 Reveahny new science that might advance the characterization of the ocean planning
area.

1 Review the steps toward addressing the science and d#ess pmitihie 2009 Plan and
making recommendations for priority research and data acquisitions to be included in
the 2014 Plan.

Inthisdocument , i t Neagerm Actors éodthelrdld BlandUpdate r e i ncor po
into theupdatedmapspr esent ed. T h o somgenmtAetions forl Futgsre @cdan Bland e r
Updatés n e ed f u mprohtenclusioreiscesabseguent Plan revisions.



SECTION THREE: Recommendations

Hard/Complex Seafloor

Hard/complex seafloor is seabed charnaetsingly orby any combination of hard seafloor,
complex seafloor, artificralefs biogenic reefs, or wrecks and obstructidasd seafloor is seabed
characterized by exposed bedrock or concentrations of boulder, cobble, or other similar hard
bottom distinguished from surrounding unconsolidated sediments. Complex seafloor is a
morphologically rugged seafloor characterized by high variability in bathymetric aspect and gradient.
Biogenic reefs and ammade structures, such as artificial reefs, wi@ckgher functionally
equivalent structures, may provide additional suitable substrate for the developmenttminmard bo
biological communities.

CZM characterizesdimentusing the Wentwortli1922)scaleand the Barnhardt et al. (1998)
classification schemEhe Wentworth scale is used to definegtansize ranges for mud, sand,
gravel, cobble, and boulder. Sediment data are then classified using the Barnhardt classification
schemdFigurel), where the faucorner classé€sock [R], gavel [G], sand [S], and mud [kBYe
090% of that p a r For tbewdmpasite slassks, the firdt letteryisptiee. majority
grainsize component of the seafloor sediment and the second letter is the minoritemoimpo

the Barnhardt scheme, rockleracterized ambbleandlarger(>64 mm) under the Wentworth
scaleFor the 2014 Planediment data classifiedrask (R), rock with gravgRg) rock with sand

(Rs) or rock with mudRm) were mapped as hardlsea Therefore, Wensediment is collected
viaagrab or other physical sampling deyvicard bottom is present when the dominant-graén

class (by volume) is >6#m. When a sample is collected remotely via bottom photographs, hard
bottom is presenvhen sediment >6rm is the spatially dominant sediment class in theffield
view.

The workgroup recommended the following actions.

Neasterm Actions for the 2014 Plan Update

1 Incorporate the following new data:
o0 UpdatedCZM/DMF sediment database
o USGSterpreted sediment mapsitflished andnpublishediatain reviewy
o Seafloor photos from USGS dD8V Boldsurveys
0 Rocky intertidal shosefrom 1:12,000MassachusetBBepartment of Environmental
ProtectionDEP) wetlands data
Artificial reefs
o0 Biogenic reefs (specificallyepiduland worm reefgdentified in seafloor photos)
with 108meter radius buffer around each reef location
o Board of Underwater Archaeological Resclnaxseationalshipwreck sites
designated asexempted sités(member sites of th&lational Oceanic and
Atmospheric AdministratiofNOAA]/ U.S. Department of the InteridDOl]
National System of Marine Protected Areats) 100meter radius buffer around
each wreck
o Automated Wreck and Obstruction Information Syg®&iOIS) with 100meter
radius buffer around each wreck and obstruction

o



1 Eliminate 250neter grid system of mapping and employ USGS interpretive sediment map
(high confidence) and Thiessen polygons (lower confidence)

1 Incorporate map confidence Key hard gafloorshowng the spectrum of the greatest to
lowest likelihood of being correct for any given location

1 Consider the retention 0f Co mp | e x 6 b (ot pgroteationiohhab@a® &$ discussed
below)

Longerm Actions for Future Ocean Plan Updates

1 Investigate the importance of and develop shapefilegldd@gronalbiogenic reefse(g.,
mussels) and incorporate into Hard/Complex Seafloor map if appropriate

1 MapCrepiduleefsusing backscatter data and incorporate into Hard/Complex Seafloor map
if appropriate

91 Develop shapefiles for oyster restoration areas for possible includiard/@@omplex
Seafloomapas biogenic reef

1 Continue collection and interpretation of bathymetry data, backscatter databattdnsub
profiling (areas presently mappedgubkighresolution bathymetry and backscatter data a
presented in Figui

1 Investigat@urchase dfigher resolution/more accurate wreck and obstrutditan

Discussion

The 2009 Hard/Complex Seafloor maps createthy combining three data sourdesst, a
statewide bathymetry dataset was created by combining therdsghdgin bathymetric datasets
available and then calculatingosity, a measure of bathymetric heterogeneity. Highlyaregsse
were then combined with seafloor delineatedrasbottomin USGSinterpretedseafloor maps.
Finally, the combination tfiese two datasetasadded to points coded as hard bottorthén
CZM/DMF sediment databas€&he resultant mapasrepresentative of hard/complex bottom, in
that it wasbased uponhte highest resolution data availabkes listed above in the ndarm
actions, dditional data sources have been identified and/or became available since 2009.

The Hard/Complex Seafloor map presented in the 2009 Plan covered a totanf@W6% d

the planning aregd@able 1) The updated mapncluding artificiadnd biogeniceefs, wreckgnd
obstructionsgovers a total area @6km?, or 14% of the planning area. Thisi#6% reduction in
Hard/Complex Seafloor, the result of additional data paimiseased accuracgnd refined
mapping Hard seafloousing updated datavers578 km? and complex seafloor (including hard
areas) covers 3BdAvY, 10% and 7%of the planning areaespectively. The complex seafloor is
further separated into compleardbottom (192 km?, 53% of complex seaflopand complesoft
bottom (171 knv, 47% of complex seaflopr Complex seafloddefined asreas of high rugosity
with rugositycalculateé from 30x3@meter resolution bathymetry data usingAle&s1S Vector
Ruggedness Measure tdalsed on an algorithm developed by Sappington et alw(20@79x9

cell neighborhood sizeontairs diverse benthic communities in some plagasanalysis of 8,911
bottom photographs taken within the planning area was condud@MbigiologistAdrienne
Pappal on select groups and taxatélpercentage of prevalence in the original and draft revised
Hard/ComplexSeaflooiSSU aresa Percentagaverecalculated by dividing the number of photos
with the group/taxadentified within the given hamt/mplexseafloorareaby the number of
photos with the group/taxa in tleeean planning ar€@able2). As an exampldéyard/complex
areasontain appmimately78% of soft coral®bservedn the photos,while only626 are covered
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by hard seafloor alon®veral] there was an averagé¥%fmore photos containing the select taxa
when includindgiard andcomplex areas rather than just hard bott@®eparatenaps identifying
hard seaflooy complexseaflooy artificialand biogenigeefs,and wrecks and obstctions were
prepared (Figurésthru 6), along with a combined Hard/@plex Seafloor SSU map (Figtre
Examples of the structure provided by biogeseifs, specificalirepidulsp. and the tubébuilding
polychaetéAmpharets, are shown in photographs presented in FigurAdditionally,a map
depicting the locations of areas identifiethasseleefsis presented in Figure fér discussion
relating to theipossible inclusion into the Hard/Complex Seafloor SSU.

Surficial Sediment

In addition to the Hard/Complex Seafloor maps, the workgroupeaismmended the following
updates tehe Surficial Sediment map.

Nea#termActions for the 2014 Plan Update

1 Incorporatethe updated CZM/DMF sediment database witér 30,000 new data points
obtained from:
o 2010, 2011, and 2003V Boldceanographic surveys
CZM Dredge Material Management Plans
DEP Wetlands SagpdBeacheand Rock IntertidalShoresviaps
DMF Northeast Consortium Study of MA Bay 2006 (analysis of bottom
photographs)
Massachusetts Water Resources Autl{ptityRA) Monitoring Reports (grasize
analysis 1999008, SPI photographs 2007)
o U.S. Army Corps of Engineersafgsize analysis Boston Harbor and Great Harbor
19982007)
0 NOAA nauticalchars s edi ment and 0*6 rocks)
0 USSEABED (DMF/CZM version)
1 Eliminate 256neter grid system of mapping and employ a combination of USGS
interpretive sediment mapping and Thiessen polygons
1 Incorporate map confidence kshowng the spectrum of the greatest to lowest likelihood
of being correct for any given locatio

1 Incorporate available sediment data for areas adjacent to state waters

(ol elNe]

o

Longerm Actions for Future Ocean Plan Updates

1 Develop regional sediment transport data
1 Develop a comprehensive contaminated sediment database in the planning area

1 Continue to research sediment data for areas adjacent to state waters for inclusion in future

mapping efforts
Discussion

Figure 10 illustrates the sediment sample locations used to create the Surficial Sedifment map.
Qurficial Sedimentmap (Figure 1) contains a wealth of newly incorporated,-fagblution data
includingnew USGS interpreted seafloor sediment ,nbdpR wetlands sandy beach and rocky

shore delineations, older USGS interpreted sediment maps, and an updated version of the

CZM/DMF sedment database used in the 2009 OceanA3agrart of the CZMJSGS Seafloor

Mapping Cooperative, USGS is delineating areas of similar seafloor sediment texture for much of

6



Massachusetts marine watgrgjualitatively analyzing acoustic backs¢atiexh @an be used to
estimate the seafloor hardnelajhymetry (which can be usedharacterizeoughandsmooth
topographies that are associated with rocky and finer sediments, ressectivellygeologic and
stratigraphic interpretat®nof seismigeflection profiles sediment samples, and bottom
photographs

In addition tothe sedimentmap in the planning area, two mapsre preparethat carry this
mapping beyond state waters and into adjacent federal watersl2figorgorateshe available
data from theCZM/DMF sedimentdatdaseout to a distance difO nautical miles. Using this
source, the confidence in data beyhdautical milewaslow, and therefore not included. The
map presented in Figur8 dmploys data obtained from tH8GSContinental Margin Mapping
(CONMAP) Program. Thesedataareuseful during the siting and review of projects entering the
state from federal waters and may also be useful for locating pasdidiaction sites oude of

state waters.

The confidence key associated with the Surficial Sediment map was developed using four data
confidence levels: low, medium, high, and very high.

Low = low confidence Thiessen polygand1:1M scale USGS CONMAP

Medium = medium conflence Thiessen polygons

High = high confidence Thiessen polygandolderUSGS sediment interpretations
Very High = newUSGS sediment interpretatibasdDEP Wetlands

= =4 4 A

! CONMAP datgPoppe et al. 200@kre used only outside fflanning area

2 Knebeland Circd 995 Rendigs and Knebel 2002ppe et al. 200Bpppe et aR007
% Pendleton et al. 2048d unpublished data in review

* Mapped at 12,000, used to extract spbeaches and rocky intertislabres

Thiessen polygons were created fronCEM/DMF sediment database. The sediment data within
contains a spectrum qtiality thereforeCZM developed aData Quality Indexto quantify the
variability in data confidence based on sample age, samplingraauiadytical technique.

Age Quality Values SamplingDevice Quality | Analytical Technique
Value Quiality Value
2000present = 12 Grab =4 Laboratory = 2
19851999 = 11 Photo =4 Visual = 1
19601984 =7 Core =3
Pre1960 = 1 Dredge = 2
Lead Line=1

Data Quality Index/) is:
/= ((A/12) + (S/4) + (N/2)) where,

A is age of sample
S is samplindevice
N is analytical technique




/ values range from 0.83 to 3, the higher the number equating to a higher confidence in the data.
The rangevas dividedhto quartiles yielding three Gdence levels and attributed accordingly.

High > 2.46 (highest quartile)
Med 1.37 to 2.46 (middle two quartiles)
Low < 1.37 (lowest quartile)

The age quality value is based on the inferred technology used to locate the point.

Global Positioning Systd@P9
From the Naval Postgraduate Schagb,//www.oc.nps.edu/oc2902w/gps/gpsadirti

GPS Accuracy Levels @
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Per this tableghe accuracy of
GPS withSelective Availabilit$A) is+100m
GPS after May 1, 2000t52.6m
Differential Global Positioning SystddGPS ist2m

LORAN-C

oThe distinction between absolute and repeatable accuracy is the most important one to understand.
With the correct app!l icovarage areedefmdd foAeadh&lsain,dhe d = wi
absolute accuracy of the Loran system varies from betweaeh®25aautical milés[0.25nm =
463m] http://msi.nga.mil/MSISiteContent/StaticFiles/NAV_PUBS/APN/Ché&lf2.pdf

PreLORAN

We presume a variety of differaavigational techniques were used in thEQRAN era, hence
we have no way to assign an approximate accalsEysome of the values are, however, reported
as latituddongitude pairs with two decimal placéao decimal places can span up to 1.1 km
(1,200m).


http://www.oc.nps.edu/oc2902w/gps/gpsacc.html
http://msi.nga.mil/MSISiteContent/StaticFiles/NAV_PUBS/APN/Chapt-12.pdf

Using the above informatid®dZM assignethe followingAge Quality/alues

Year Range Approx. Age Quality
accuracy Value

2000present | DGPS +32m 12

19851999 GPSwith SA | #100m 11

19601981 LORAN-C +463m 7

Pre1960 various +1,100m 1

Age Quality Values are derived from distances on the ground measured imtd@@ls.\When
ranked each 100 represents one ordinal number so tmat=212, 100n = 11 (12 1), 463n =7
(12- 5 where 5 is 4.63 rounded), etc.

Potential SandExtraction Areas
The workgroup recommended the preparation of the following maps and actions.
Neasterm Actions for the 2014 Plan Update

1 Developmap locating sites previously investigated for posantéhbind gravektraction
1 Incorporate availabt®re locations intthe potentiasandextractiommap

Longerm Actions for Future Ocean Plan Updates

1 Develop sulbottom profile data in cooperation with USGS to identify sand deposits
suitable for extraction

1 Continue to research sediment data for atadefederal waters, including the addition of
core sample analysis for potential sand extraction sites

Compile data attributes from exigtaore samples

Incorporate suibottom profilingand coringdata from studies conducted prior to GZM
USGS Seaflodapping Cooperative

1 Overlay all subottom data and sediment core data from available sources to identify
additional deposits of beach compatible sand

1 Develop a map of surficial sediments overlain by available coring information showing the
depth of granar material

Map existing nearshore disposal sites

Map existing beach nourishment sites

Conduct needs assessment for beach nourishment
Develop screening criteria for potential extraction sites
Develop screening criteria for potential nourishment sites

= =

= =4 4 -4 9

Disassion

When investigating the surficial and-sottom potential foisandextraction in the coastal and
offshore waters of Massachusetts, it becoeaellyapparent thathe geology of tis seabed is
highly heterogeneousAn overviewof the geology was conductddring a workshop with CZM
and USGS in August 2018s background for the discussidre following is a summary of that
overview.



In the north the seafloois dominantly sandy with few rocky aréremigh more rock occurs @os

to Cape Ann. Seismieflection surveylsave identified areas of thick (up tar9 sand and mixed
sandgravel deposits. Many of skeepositsare relatively close to shore, particularly in the Plum
Island area. There is a need for more detailedriade sampling (coring)this area in order to
assess the resource potential of these depBsited on seismic data arstingcores, there is
significantly less sand and muareky areasn Massachusetts Bay amgsternCape Cod Bay.
There are @entialsand resourcas western Massachusetts Bay dlsineedadditionalcoring
datato determine the texture and volume of the sediment depddiis region is generally
characterized by older glacial deposits (coarser sands). There also ppeacicompatible
sand deposits close to shore m&dlr andDuxbury. Buzzards Bay is a sendlosed basin with a
fairly flat seaflogwith more rocky topography toward the m@atuthwest) Postglacial drainage
channelsncised into Pleistoceneatwash depositreinfilled with muddyestuarine filand capped

by Holocendine-grainedmarine deposits. The central pathetbasin is predominantly mud with
margins that are sandyinimal existingares reveabotentialPleistocene and Holocesand
resources The posglacial sedimemayinclude Holocene sand, but could also include estuarine
deposits (mixed benefit mater@ed).g.the deposit could 20 netersthick but contain only two to
three metersf surficial sand. Holocene marine sand is likelywtellsorted; Pleistocene outwash
is likely to contain some gravexed with sand and/or mud\n evaluation o$and thickness using
isopach(sediment thicknessjapsderived from seismreflectiondataas a guide tooring should

be conducted in this are@here appears to be a significant sand deposit (approxsmatelgrs
thick) north of Cuttyhunk Island. In Vineyard Sound, most of the cores collected bgr@idale
othersdid not penetratentough the santhyer Some small wedges of sandl@ratednear
shorelines. There are several sand shodiselyard Sund d sediment can reach 12tersin
thickness. These features are ldeghpsitedn recessional moraines (Pleistocene in\dgeyard
Sound differs from Buzzards Bay in thatpibetglacial drainage surface is exposed over much of
the seabedWavs and tidal flow hae, and continue teworkthesesedimentsin places forming
armored beds of winnowed graveHedge FenceSquash Meadow, Middle Ground, and
L6 Homme di e urelatvklyp thitk docabzedesource of sand. Theralsyseveral thin,
mobile barchan dunes northwesthe main shoal area Thesesourcesnaybe self maintaining
(regenerate)allowing for the reoval for nourishment purposeegending on how mudandis
removedmore analysisf sediment transport procesgeseeded). Sand waweshis area may
migrate up to léneters pemonth put not theunderlyingoank;the feature itself is stable). The
tidal currents are very strong here and the stratigrapbsnpéex In Vineyard Sound, swath
bathymetry reveals several meters of relief. The backscatter data show large bodies of coarse grain
materialoriented in a nortsouth directioralongthe southwestern tip of the Vineyard. There are
large boulders in the nearshdfee r med oOsor t ed b eatefindicative dfsighly h e s e |
mobile, higkenergy environment. In Nantucket Sound, USGshtlycollected data a small area
just north of the island. There are several areas of natural gafiveitimnl0 metersf the
seafloor likely related to the presence of buried estuarine or lacustrine sediment Bageditsn
backscatter data, it is not likelyt thay sand resources are located in thejusieaorth of
Nantucket.

Several maps are presented. The first map, Figushdws the locations of sites that were
previously investigated for the possibility of sand and gravel extraction for usenoubshotent
projects. These potential sources of sand were identified using botibtt®suprofiling results

and sediment core analysls.should be noted that the work conducted in the 1970s for the
NOMES project was to be used for aggregate gniaisupport upland construction. Very little
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sand mining research has been conducted in state \Wearshore sediment disposal locations
utilized by the USACE are presented in Figure 15. These sites, often used for the disposal of sand
from channetlredging projects, may be sources of significant volumes of sand available for beach
nourishment. Further investigation is requiféidure % marks the locations of sediment cores
collected in and adjacent to the planning area. These data comadusnsmances and represent
preliminary characterizations for those sites. To determine the extent of any possible sand resources
for use in shoreline protection and beach nourishment needs, additional data collection and analysis
must be performed, incind subsurface cores, grsire analysis, and dudttom profiling to

determine the volume and type of sediment present and their compatibility with existing beach
sediment. In addition, the environmental impacts of mining these potential sand soutdes w

need to bessessedrigure ¥ represents tharea®of seismic (subottom) profiling data collected

in and adjacent to state watdtigures & 19 and20present maps showing the sediment thickness

in metersabove bedrockiorth of Cape Ann, in Massachusetts Bay, and in Boston Harbor. Total
sediment includes Holocene, Pleistocene, and coastal plain. deposits
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2009 Plamrea

2014 Update fea

Bottom Type (% of Planning (% of Planning % Change
Area) Area) (2009 vs. 2014)
Hard/Complex 904 kn (16%) 756 km? (14%) -16%
Hard 308 km (6%) 578knr (10%) 88%
Complex 755k’ (14%) 364 ki (7%) -52%
- ComplexHard 160 kn (3%) 12 kn (3%) 20%
- ComplexSoft 596 ki (11%) 171 ki (3%) -71%

Table 1. Area covered by Hard/Complex Seafloor SSU in the ocean management planning area.
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Number of Hard/ Hard Hard/

Photos in Complex  Seafloor Complex

Planning Area  Seafloor  (1/2014) Seafloor

Taxa/Group SSU (2009) (1/2014)
Alcyoniina (Soft Coral) 63 78% 620 8%
Astrangiap. (Stony Coral) 85 36% 3% 41%
Attached Fauna 680 58% 51% 61%
Attached Hydroids and Bryozoans 423 59% 47% 5%
AttachedMusselsindMusseRee$ 315 87% 86% 92%
Benthic Macroalgae 1,230 62% 66% 71%
Bivalvia (Clam Bed) 907 22% 6% 12%
Bivalvia and Soft Sediment Mussel 1,115 31% 1% 22%
Brachiopoda 371 7% 53% 768%
Canopyrorming Algal Bed (Kelps) 96 79% 86% 90%
Diverse Colonizers 29 93% 1006 1006
Porifera (Sponge, Sponge Bed) 1,030 67% 53% 68%
TubeBuilding Fauna 735 27% 7% 13%

Table 2. Select groups and taxa with percentage of prevalence in the original and draft revised
Hard/Complex Seafloor SSU areas
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Figure 1L Barnhardtlassification scheme (Barnhardt and others, i€9B)
to classify sediments.
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Figure 3. Hard seafloor in the ocean management planning area.
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