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l. Purpose

The Community Environmental Health Laboratory (CEHL) at Mount Desert Biological Laboratory has
carriedout eelgrass restoration efforts in Upper Frenchman Bay since 2007. In an effort to understand

how restored eelgrass functions as habitat in comparison with bare sediment, a study was launched in the
summer of 2013 tonake this comparison by examinitige different faunal communities inside and

outside of eelgraskabitat In 2013 however,there was a widespread disappearance of eelgrass in the

upper bay(Figure 1). Accordingly, baseline data was gathered in restoration areas where eelgrass had
occurredhistoricallyi n or der t o sere®t @arsatai &kn a dp rod x yi pflner ¢ omn
addition, these community data could be compared aéthcollected in areas of the bay where eelgrass

did occur in 2013.
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Figure 1. Historic and curentdocumentedoverage of eelgrass in upper Frenchman Bay.

Il. Study Area

Hadley Point and Berry Cove are twocations where CEHL has historically carried out eelgrass
restorationWe therefore established sampling areas at thesgBitese 2) At Hadley Point, we divided
the restoration area mthree distinct sampling aredsadley Point 1, Hadley Point 2, and Hadley Point
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3. At Berry Cove, we establishethe bare sediment sampling arda.2013 eelgrass was present in a
small area at theoutherrend of Berry Cove (area 5 for the nutrient experiment) and it was also present at
Bar Island. Therefore, we conducted sampling in these areaslerto makesome2013 comparisons
between bare sediment communities amhimunities in eelgrass.
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Figure 2. Berry Cove and Hadley Point sample sites for the 2013 survayiefdlcommunities in eelgrass an
eelgrass restoration areatadley Point 13 (HPX3), Berry Cove (BC) and Berry Cove Eelgrass (BCE). I
shown is the sample site at Bar IslaBdl)(

lll. Sampling Designand Sample Collection

Four sampling techniques were usedaptureand characterizéhe different components of the faunal
communities in the study areaghis includedsamplingthe organisms living in the sediment (infauna),

the organisms living on the sediment surface (epifauna), and organisms in the water column, including
those in larvalfjuvenile life stage&ach sampling technique that was chosen needed to be replicable
inside and outside of eelgrasdommunity data is q@sented separately in the following sections for each
sampling technique.



IV . Infauna

One group that we were interested in was the infaunal community, or the organisms that live in the
sediment.

Field Sampling

Infauna were collected usirg corer thatvas approximately &n in diameter and went 15cm into the
sediment (Plate 1).

Plunger

create_s 15cm from bottom
watertight edge of ring to the en
seal. of corer.

Beveled edge facilitated
penetration into
sediment.

Plate 1.Infaunal corer used in 2013 survey of infauna at eelgrass and eelgrass restoration sites in Fr
Bay. Corer ceated by Dr. George Kidder.

At our bare sedimenii p-r e s t o rsited, o sampling design within the restoration areas was
ultimately based arounén array of 12 larval collector poles that we deployed in each area at the
beginning of the sampling season. These poles depoyed near the low water mark in the shallow
subtidal to lower intertidal zone. The poles spanned a distanceX$.2fn across shore and 8.3.75m
from the shallowest to the deepest poles (Fig)reThe 6 yellow collector polegmarking the larval
collectorsthat would remairin the fielduntil the end of the seasowpre used as a point of reference for
the collection of core samples. A towfl 12 cores, 2 cores (A and B) per yellow pole, were collected
within each sampling area. Two cores were taken from within a 60 x 60cm quadlis¢ 6t adjacent to

the pole or set a specified distarssaward or shoreward of tpele. With respect tthe latter,in some
casegores were takeh.2mshoreward oseaward of the poli@ orderto adjust fordifferencesn the area
covered by the poles at the different sifies. to make the sampling areas more comparable)s the
distance cosred from tle shallowest to the deepest core samples ranged frorl1@5m (from the
original distance covered by the poles of-837/75n). At the Berry CoveEelgrass sitetwo coreqA and

B) were taken from within the quadrat in each of the three eelgrass péiahesre presentor a total of

6 cores At Bar Island, 1Zores(6 pairs of A and B corgsvere collected in the eelgrass beds in "blank"
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patches.Each site that a core was takkesm was completely surrounded by eelgrdss thecores were
taken athe very edge of that spot

To use the core, the plunger was pushed all the way to the end of the corer and then the corer was placed
at the sediment surface. The core was pushed into the sediment until the bottomirufethmg marking
15cmreached the sediment surfatde person using the core would then work their hand underneath the
bottom of the core to ensure that noisesht was lost during extractiobsing the plunger,ares were
pushedbut of the corer ito labeled bag Seawateiwas added to each b&gcover the corelhe sampls

were each placed in a cooler (stacking the samples was avoided where possible) and back at the lab the
samples were moved into the fridge (again avoiding stacking).

Hadley Point Shoreline Hadley Point Shoreline Hadley Point Shoreline

A

]

|

il
[+
=
&
el
=

1

|

|
v

<———-w§0l-—>
< Wwi'g——>

<-Ww§0'9->

v

Figure 3. Deploynmentscheme for larval collectors at Berry Cove a
Hadley Point restoration areas. Orardggs representhe collectors
that were pulled out and replaced monthly and yellow represent:
collectors that remained in place for the summer. Infaunal cores
cdlected adjacent to or a set distance seaward or shoreward ¢
yellow poles (to adjust for differences in sampling area covered a
different sites). Togow, from left to right: Hadley Point 1, Hadle'
Point 2, Hadley Point 3.
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Sample Processig in the Lab

Samples were sievagsing a 0.5nm mesh sieven a tub with seawateiThe sample in its entirety was
poured into the sieve within the tub. The sample bag was rinsed with filtered seawater to get any of the
remaining sedimerftom the sides and corners of the bag and thispsased onto the sieve with the rest

of the sample. In order to minimize damage to the specimens in the sagpitleaup and down motion

was usedor sieving with the surface of the watkeptclosetat he t op owallstWhen thefine v e 6 s
sediments were sieved from the sample, the remaining sample was poureligapatri dish (pouring

filtered seawater from behind the sieve as it is tipped over the petri dish helps to wash the sarhgle into t
dish). It was important to examine the sieve to make sure there were no specimens remaining intertwined



in the meshThe sample in the petri dish si#hen jiggled to help levél out and the cloudy seawater sva
deanted into a separate dish (itsvianportant to maksure that no organismsroa out of the sample in
the decated water). Filtered seawater svithen gently poured into the sample dish to help with sorting.
The samples were sorted (from one end of the petri dish to the other) undetindjssgcroscopes.
Specimens that wer collected through the sortingrocesswere preserved in 98% ethanol. These
specimens were identified using Pollock _
(1998)and recorded on the datasheet foﬂrth§
respective core |

Data Analysis

Infaunal data were entered into a databa
using Microsoft Access. These data we
exported ® Microsoft Excel for analysis.
Organism abundances were averaged
paired A and B coeat each site. This resulte
in 6 replicates for all three Hadley Point sit¢
and for Berry Coveand 3 replicates for Berr ¥
Cove EelgrasdNot all samples were processs A "R » B )

from the Bar, which resulted in 4 replicates,pjate 2.Sorting coresamples under the dissecting microscope
with one replicate represented by a singléshannon White and Liz Thompson.

core. The ShannoiWiener diversity index,

species richnedse. total number of taxaand total individuals per sample were calculated compared
among sites. Prior to calculating the Shankidiener index and species richness, individuals that were
identified to a lower taxonomic resolution (polychaete unid, Lumbrineridae unid, Spionidaeandid,
Nereididae unifiwere removed. Aerewerealsoindividuals that were only identified to Nemertea unid
and Maldanidae unidyut these groups were left in for analysis becadnde/idualsrepresented by these
namesdid not occur in the same sampledratividualsidentified toa higher taxonond resolution in the

same groupthus eliminating the possibility of counting one species as two separate taxa. All statistical
analyses were conducted usiWjcrosoft Excel and R. A KruskaNallis test was used to compare
diversity indices among sites dwetdata did noall satisfy the assumptions of homogeneity of variance
and normality necessary to conduct ANOVA.

Results

KruskatWallis showed no significant differences in Shanitdh e ner i ndex*= 44 aix®y si t es
p=0.49) (FiguredA), in speciesr i chness a’mé.BMgdf=5, ip10.d7%5) (RigaréB), in total

number of individuals per sample among sites (mussel seed incluéed).15, df=5, p=0.291) (Figure

5A), and no significant differencm total number of individuals per sample amaiiggs (mussel seed

e x ¢ | u &etdl), di=6,@=0.519) (FigursB). While the differences were not significaBterry Cove

and Hadley Point 2 and 3 had the highest Shaiimmer indcesand species richnesghile the high

number of mussel seeds assodlatéth eelgrass in a sample from Berry Cove Eelgrass contributed to the

very high number of individuals recorded for this site (Plat&\#)en mussel seed was excluded, Hadley

Point 3 and Berry Cove had the highest average number of individuals per SAfmgethe mussel seed

associated with the eelgrass blades filamentous structures in the Berry Cove Eelgrass sasplat



representative of the infauneommunity this does exhibithe function of eelgrass structuras habitat
for musselsHadley Point 3 had relatively higbaluesfor each of the diversity indiceShis was the
shallowest of the three Hadley Point sites and the sedilesandier than in the other sites (as observed
in the field), which may or may not have contributedh® differences observed.able 1 depicts a list of
each of the taxa recorded from the samples delte during the infaunal survey and Table 2 depicts
average number of individugter sampleX samplds theaverage of pair of A and B corés

Plate 3. Mussel seed associated with eelgrass from Berry Cove
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Figure 4. A) Average ShanneiViener index Byaverage species richness gample bysitefor infaunal organisms
collected in cores that were ~5¢cm in diametet ®ent 15cm into the sedimei@ne sample is the average of two
cores, wih theexception ofone sample fronBar Islandthat isrepresented by a single coierry Cove Eelgrass
andBar Island are eelgrass sites and the remaining sites were bare sédiesbgtass restoration are&sror bars
are standard error. Berry Cove anddteyPoint 1-3 (n=6), Berry Cove Eelgrasgn=3), Bar Island(n=4).
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Figure 5. Averagenumber of individualger sample bysite for infaunal organisms collected in cores that were
~5cm in diameter ahwent 15cm into the sedimer@ne sample is the average of two coresh wieexception of

one sample fromBar Islandthat isrepresented by a single cor&) Mussel seed includdg) mussel seedxcluded

avery high number of mussel seeds were associated with eelgresghia one of the Berry Cove Eelgrass core
samples.Berry Cove Eelgrass and Bar Island are eelgrass sites and the remaining sites were bareisediment
eelgrass restoration aredsror bars are standard error. Berry Cove aratllely Point 1-3 (n=6), Bery Cove
Eelgrasqn=3), Bar Island(n=4).



Table 1 List of the infaunal taxa identified duriregsurvey of eelgrass restoration areas and areas where eelgrass

was present in Frenchman Bay2013 The col umn 6t axon i d®eworomi€reseldion r epr e s
achieved in thédentification of each taon. Presence at each site denoted by x for Berry Cove (BC), Hadley Point

1-3 (HP13), BerryCove Eelgrass (BCE), and Bar Island (BlI).

Phylum Class Family Taxon identified BC HP1 HP2 HP3 BCE BI
Arthropoda Malacostraca  Ampeliscidae = Ampelisca macrocephal: X
Arthropoda Malacostraca  Ampeliscidae  Ampelisca vadorum X
Arthropoda Malacostraca  Ampeliscidae  Ampelisca verrilli X
Annelida Polychaeta Arenicolidae  Arenicolaspp.

Nemertea Anopla Lineidae Cerebratulus lacteus X

Annelida Clitellata Tubificidae Clitellio arenarius X

Arthropoda Maxillopoda Copepoda unid

Annelida Polychaeta Phyllodocidae Eteonesp.

Annelida Polychaeta Maldanidae Euclymene zonalis

Annelida Polychaeta Glyceridae Glycera dibranchiata

Annelida Polychaeta Nereididae Hediste diversicolor

Annelida Polychaeta Polynoidae Lepidonotus squamatus

Mollusca Gastropoda Littorinidae Littorina littorea

Annelida Polychaeta Lumbrineridae Lumbrineridae unid.

Annelida Polychaeta Maldanidae Maldanidae unid.

Mollusca Bivalvia Myidae Mya arenaria

Arthropoda Malacostraca  Mysidae Mysisstenolepis

Mollusca Bivalvia Mytilidae Mytilus edulisseed

Nematoda Nematodes

Nemertea Nemertea unid.

Annelida Polychaeta Nephtyidae Nephtys caeca

Annelida Polychaeta Nereididae Nereididae unid.

Annelida Polychaeta Nereididae Nereis pelagica X

Annelida Polychaeta Lumbrineridae Ninoe nigripes X

Annelida Polychaeta Pectinariidae  Pectinaria gouldii X

Annelida Polychaeta Flabelligeridae Pherusa plumosa

Annelida Polychaeta Polychaete unid.

Annelida Polychaeta Spionidae Polydora cornuta X
Prionospio

Annelida Polychaeta Spionidae heterobranchia X

Annelida Polychaeta Lumbrineridae Scoletoma acicularum

Annelida Polychaeta Lumbrineridae Scoletoma fragilis

Annelida Polychaeta Spionidae Spio setosa X

Annelida Polychaeta Spionidae Spionidae unid.

Annelida Polychaeta Spionidae Spiophanes bombyx X

Annelida Clitellata Tubificidae Tubificoidesbenedii X

Tracheophyta Liliopsida Zosteraceae  Zostera marinaseed




Table 2. Average abundance per samfilesample = average phir of A and B coresper siteof theinfaunal taxa
identified duringa survey of eelgrass restoration areas and areas where eelgrass was present in Frenciiman Bay

2013 The

col

umn

6t axon

i d e ntaxonbniiceresdlutiaraenhjeved in thédentficatiom af

highes

each tarn. The presence of nematodes ghdnarinas eeds/ cases i s denotZemarinhy AP. 0

seeds may or may not be a reflection of different sample processors inawdixguding them in the sample

during processingerry Cove and Hadley Point3 (n=6), Berry Cove Eelgrass (n=3), Bar Island4n=

Phylum Class Family Taxon identified BC HP1  HP2 HP3  BCE Bl

Arthropoda Malacostraca Ampeliscidae  Ampelisca macrocephala 0.333
Arthropoda Malacostraca Ampeliscidae  Ampelisca vadorum 0.083
Arthropoda Malacostraca Ampeliscidae  Ampelisca verrilli 0.083
Annelida Polychaeta  Arenicolidae Arenicolaspp. 0.125
Nemertea Anopla Lineidae Cerebratulus lacteus 0.250
Annelida Clitellata Tubificidae Clitellio arenarius 0.167 0.083 0.083 0.750 1.375
Arthropoda Maxillopoda Copepoda unid 0.333
Annelida Polychaeta Phyllodocidae Eteonesp. 0.167
Annelida Polychaeta  Maldanidae Euclymene zonalis 0.083
Annelida Polychaeta Glyceridae Glycera dibranchiata 0.083
Annelida Polychaeta  Nereididae Hediste diversicolor 0.167
Annelida Polychaeta  Polynoidae Lepidonotus squamatus 0.083
Mollusca Gastropoda Littorinidae Littorina littorea 0.250
Annelida Polychaeta Lumbrineridae Lumbrineridae unid. 0.083
Annelida Polychaeta Maldanidae Maldanidae unid. 0.083
Mollusca Bivalvia Myidae Mya arenaria 0.333
Arthropoda Malacostraca Mysidae Mysis stenolepis 0.167
Mollusca Bivalvia Mytilidae Mytilus edulisseed 48.333
Nematoda Nematodes P P P P
Nemertea Nemertea unid. 0.167 0.167
Annelida Polychaeta Nephtyidae Nephtys caeca 0.083
Annelida Polychaeta Nereididae Nereididae unid. 0.167
Annelida Polychaeta Nereididae Nereis pelagica 0.250 0.583 0.167 0.500 0.125
Annelida Polychaeta Lumbrineridae Ninoe nigripes 0.250 0.083 0.333 0.333
Annelida Polychaeta Pectinaridae  Pectinaria gouldii 0.083
Annelida Polychaeta Flabelligeridae Pherusa plumosa 0.083
Annelida Polychaeta Polychaete unid. 0.167 0.083 0.333
Annelida Polychaeta Spionidae Polydora cornuta 0.750 0.167 0.083 0.333
Annelida Polychaeta  Spionidae Prionospio heterobranchia 1.167 0.167 0.167 0.333
Annelida Polychaeta Lumbrineridae Scoletoma acicularum 0.083
Annelida Polychaeta Lumbrineridae Scoletoma fragilis 0.083
Annelida Polychaeta  Spionidae Spio setosa 0.083 0.167
Annelida Polychaeta  Spionidae Spionidae unid. 0.083
Annelida Polychaeta  Spionidae Spiophanes bombyx 0.083 0.167
Annelida Clitellata Tubificidae Tubificoides benedii 0.083 0.167
Tracheophyta Liliopsida Zosteraceae Zostera marina seed/case P P P
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V. Larval Collectors

Eelgrass habitat adds structural complexity to the environment in which it occurs and provides a place of
settlement and attachment for other organisms, including larval forms floating in the water column. As
such, we wanted to be able to make comparisbisettiement inside and outside of eelgrass hafitat.

do this we utilized larval collectors, which introduced a settlement surface that could be placed both
inside and outside of eelgrass. We wal®o interested in differences in the organisms thatieseit

different points during the summer, so we left half of the collectors in for the duration of the sampling
season, while the other halfods plates were replac

Field Sampling

Larval collectors Plate4A) each consted of a 10cm x 15cm PVC plate that was roughened on one side.
Each plate was attached with two zip ties to a 5ft PVC pole. Two holes were drilled into each pole. One
hole was located 30cm from the bottom to mark the depth to which the pole shouldrberbdrimto the
sediment and the second hole was drilled 45cm from the bottom of the pole to mark the place of
attachment for the PVC plate, which would be positioned to sit 15cm above the sediment She&dop.

of each pole was spraainted either yiow or orange to indicate which plates needed to be replaced part
of the way through the sampling season.

The collector poles were hammered 30cm into the sediment so that the PVC plate sat 15cm above the
sediment(Plate 4B). The plates were oriented so that they pointed seaward. On June 11, they were

Plate 4. A) Larval collectorsB) Shannon White and Liz Thomms deploy larval collectors by hammering them
into the sediment.
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deployed in an alternating pattern of orange and yellow poles in three rows of four in the shallow
subtidal/lower intertidazone (Figureb). Yellow poles marked the larval cotirs that would stay in for

the duration of the sampling season while the orange poles marked the collectors with plates that would
be replaced part of the way through the sampling season.
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Figure 6. Deploynent scheme for larval collectors a¢iBy Cove and
Hadley Point restoration areas. Orardggs representhe collectors
that were pulled out and replaced monthly and yellow represent:
collectors that remained in place for the summer. oy from left
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On July 9 and 10, the plates on t
collectors marked by orange poles we
replaced with fresh plates. The zip tie
holding the plates on the poles we
snipped (Plate 5) and the plates wereg
placed in labeled plastic containers that h
been spritzed with filtered seawater. The
containers were then placed in a cool
New plates were reattached to the po
and the larval collectors were redeploys
(Plate 6)

At Hadley Point all 12 poles (orange and
yellow) were redeployed in a ne
configuration of two rows of six poles
each set seaward of the original array

Plate 5. A sample plate is collected by snipping the zip ties
which attached it to the PVC pole.
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Poles were redeployed in this configuration in order to avoid exposure of the plates (&nd
dessicationpt extreme low tides (we had observed the plates out of wateHadley Point 2 an@, the

deepest row of poles in the new configuration was 15m seawardthe deepest row of poles in the
original array. At Hadley Point 1 the deepest row of poles was only 10m seaward from the deepest row of
poles in the original array, as this was our deepest Hadley Point area. The poles were spaced 5m apart
from each dter within a row andhe tworows were also 5m apaifhe poles at Berry Cove were not

exposed tair in their original configuration and were left in the three rows of four poles.
I —

Plate 6.Ted Taylor and Dr. Jane Disney reattachradl collector plate to
the pole for redeployment.

In addition to setting up larval collectors at Hadley Point and Berry Cove in bare sediment, collectors
were set up in eelgrass areas at Berry Cove and at the Bar. On July 10, six larval colleetdeploged

at Berry Cove in three eelgrass patches (two collectors in each patch). On July 12, five larval collectors
were redeployed at the Bar with new plates. Six collectors had originally been deployed earlier in the
summer, but these were not locaitethe eelgrass and they were also exposed to air at low tide.

On August 7 and August 8, all of the larval collector plates and poles were retrieved and thequkates
placed in coolers to be brought back to the lab for processing.

Sample processingri the lab

In the lab, plates were removed from their plastic containers and larger organisms were picked off with
forceps and preserved in labeled tubes with 80% ethanol. Periwinkles were recorded on the datasheet and
were set free. Where present, a sulparof the hydroids attached to the plates was picked off the plates

and preservedTherefore, some of the hydroids may have remained in the algal masses that were
associated with many of the plates. To collect the remainder of the organic material on the plates, the
front, back and edges of each plate were scraped into the contangatés were collected in in the

field. A butter knife was aligned with the top edge of the plate (nearest to the hole which connects the
plate to the pole). One person sprayed the plate just under the knife with two sprays of filtered seawater

13



and the kife was used to scrape part way down the plate. This was repeated two more times for a total of
six sprays and three scrapes down the long surface of the plate. This was typically followed by one
additional spray and one long scrape down the whole plae knife was rinsedhto the container as
needed. Thisvas carried out for both sides of the plate. Both sides were also wiped downwards with a
finger after scraping with the knife. The finger was also rinsed into the container as necessary. All edges
of the plate were also scraped with the knife and wiped with a finger (both rinsed into the container as
necessary). Ultimately, we tried to get as much of the visible material off the plates as possible using the
knife and wiping with the finger, while

minimizing the amount of seawatsprayedSee

Plates 7 and 8 for examples of organisms on

larval collector plategrior to scraping

*The platescrapings from the samples collected
in July were only from the roughened side of the
plate as opposed to thosellected in August
which had all sidesand edges of the plates
scraped.

The slurry remaining in the container was

pipetted into a tube or a larger sample container

and fixed with Lugolés iodine (a drop of i odine
for every 2ml of liquid in the sample). Bales

were then stored in theark. The samples

collected in August were stored in th&idge

because of the high algal content of many of

them (it did not seem | i ke the Lugol 6s wa s
adequately preserving themltimately, all of

the larval plate samplesene stored the fridge.

Plate scrapings hateill be analyzed by

pipetting a 1mlsubsample fronthe container

fixed wi tohto d Sedgewiak Rafter

slide. Organisms observed on the slide are

guantified and abundance is multiplied up for the

original volume of the container, though starting

volumes varied depending on the amount of

seawater used to spray the plate during the

saaping process. Plate 7. Above: Asteriasspp. attached to face of collectol

_ _ ~ plate. Below Scale worm attached to edgecoflector
*Amphipods (preserved in the large organisnate.

tubes) were very challenging to try to identify

under the dissecting scopleepresentatives of the amphipod types observed were provided to Karen
James for DNA barcoding in order to reach arusai® identification (one shrimgnd a barnacle sample
were also provided Unidentified amphipodsare currently referred to as typesG\and their identities

can be updated in the Access Dataliage€olletors- Large Organisntson the CEHL drive
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