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Disclaimer

This report is preliminary, but data and information published herein are accurate to the best of our
knowledge. Data synthesis, summaries and related conclusions may be subject to changenas addit
data are collected and evaluated. While the Maine Coastal Program makes every effort to provide useful
and accurate information, investigations are-sjgecific and applicability of results to other regions in the
state is not yet warranted. Thele CoastaProgram does not endorse conclusions based on

subsequent use of the data by individuals not under their employment. The Maine Coastal Program
disclaims any liability, incurred as a consequence, directly or indirectly, resulting from theduse a
application of any of the data and reports produced by staff. Any use of trade names is for descriptive
purposes only and does not imply endorsement by The State of Maine.

For an overview of the Maine Coastal Mapping Initiative (MCMI) information products, including maps,
data, imagery, and reports vibitp://www.maine.gov/dacf/mcp/planning/mcmi/index.htm



http://www.maine.gov/dacf/mcp/planning/mcmi/index.htm
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ABSTRACT

As part of a multiyear, multtagency cooperative, the Maine Coastal Mapping Initiative (MCMI) has
been addressing the need for comprehensive resource assessment throrggohitibn seafloor
mapping using aultibeam echsounder IBES) and by collectig seafloor substrate datarhe purpose
of this investigation was to collect seafloor substrate data withipQhéfocus areandcombinel with
existing datawill help accomplish the following objectivdsenthic habitat classificain, modeling and
mapping via the federallgpproved Coastal and Marine Ecological Classification Stan@MECS)
(FGDC, 2012, generabn of generalizedeafloor sediment mapsuyild upon existing knowledge of local
and regional geologic framewordnd assegsotential sand and gravel reservoirs.isTieportpresens
summarizedottom sampl€69 sitesdatacollectedby the MCMI during the 20A4field season (April to
Septerber), generalized descriptions of sand and gravel deposits, and preliminary sediment mapping of
theapproximately 18 mi? (325 km?) survey areaffshore of midcoast Maine between Southport Island
and Monhegan Island



Introduction

The collection and analysis of geophysical gedlogicaldata allow state and federal agencies to
proactively identifyresourcesvailableto enhance resiliencymprovemanagenent ofresources within

their jurisdiction, and develop a more comprehensideustanding of potentiaharineresources A key
component of coastal resiliency and conservaiftortsi n  Ma i n e 0 sisacaess shigladuality, o n e
nearshore and ofshoresand and graveksources The Bureau of Ocean Enertfanagement (BOEM)
has recognized the netidentify additionabuter continental shelfJCS sand resources for beach
nourishment and coastal restoration projects because sand resourcesvatstaté most U.S. stategre
either diminishingpf poorquality, or otherwise unavailab(&).S. Department of the Interior, 2014In
Maine, quantitative assessments for these resources have only been comdiniteselect nearshore
waters ofstate jurisdictior(e.g. waters landward ofi3autical mile lineKelley et al., 19971998; 2003)
Although spatially extensive gglogical and geophysicéb&G) data(e.g. cores and seismic reflection
profiles)in the regiorhaslow resolutionoverall, and seldom extends into fedenadters When
supplemented with higresolutionmultibeam echosounder (MBE8ata(e.g. bathymetry and

backscatter intensitygnd additionainformation about seafloor substrate (e.g. sediment samples, video,
benthic faungaetc.),these data can tsynthesizedo develop a more thorough assessmemarine
resources

As part of a multiyear, multtagency cooperative, the Maine Coastal Mapping Initigt€MI) has

been addressing the need for comprehensive resource assabhsougtit highresolution seafloor
mappingusing a MBESand by collectingeafloor substrate datd his reportpresens summarized
bottom sample (69 sites) datallectedby the MCMI during the 2017 field season (April to September)
generalized descriptions of sand and gravel deposits, and preliminary sediment mapping of the
approximately 18 mi? (325 km?) survey areaffshore of midcoast Maine between Southysignd and
Monhegan IslandDescriptions and summariespfr e vi o u s ywviha thé midceast fegicaress
are outlined in separate reports

Purpose

The purpse of this investigation was to colleetafloor substrate data supplement MBES data
collectedwithin the2017focus aregFigure 1) which when combined with new and existiB&G data

will help accomplish the following objectives: perform benthic habitat classification, modeling and
mapping via the federaHgpproved Coastal and Marine Ecological Classification Standard (CMECS)
(FGDC, 2012)generate generalized seafloor sediment maps, build upon existing knowledge of local and
regional geologic framework, atacatepotential sand and gravel reservoirs.

Focus Areaand Previous Work

The2017focus aredFigure 1)wasl o c at e d i ncodgtadgionanonstersmaffshorearid

between Southport Island and Monhegan Island, Maiine general outline of the coast is largely
controlled by the structuratdmework of bedrock, whemumerous elongateedrock peninsulas separate
narrow estuaries. Late Quaternary deglaciation and relativeselachanges caused by widespread
isostatic adjustments have resulted in extensive reworkigtpoiomarinesedimentgKelley et al., 1987;
Kelley and Belknap, 1988)Because othesedynamicprocesses, major saadd gravel €positories

along the inneduter continental shelf are not widespr@athe midcoast regiqgrandlocalized
occurrencesre limited to the nearshe areasdjacent to major midoast beaches, submerged
paleodeltas, lowstand shorelines, and stratified moréBeshardt,1994; Kelley et al., 1987; 1997;
2003;2007).



Previous workn theimmediatevicinity of the focus area suggests tpatentialsand and gravel deposits
are of limited extent (laterally and verticallgidlikely of exclusive association witteworked,
subaqueous glacial outwasitratifiedmoraine sedimentsnd the subsequeatvncentratiorof those
sediments around lowstand shorelifi¢slley and Belknap, 1988; Smith, 198085. AlthoughG&G
datapreviouslycollectedby the Maine Geological Survéy spatiallyextensive (Figure lyithin the

focus areait is absent in many areasdnot of sufficient resolution to fully describe or ass&assll,
localizedpotential resource areas

Methods

Field methods used during this investigation consisted of collectingrégghutionMBES (e.g.
bathymetry and backscatietataandbottom sampling.

Multibeam surveys/bathymetry and backscatter collection

MBES data (bathymetry and backscatter) were acquired aboard the R/V Amy Gale with a Kongsberg
EM2040c set t@ survey frequency of 300 kHz and hidgénsity beam formingiith 400 beams per ping.
Parallel lines with consistent spacirgzéed on depth) were ran6- 6.5 knots throughout the survey

area. Data acquisition was performed using the Quality Positioning Services (QPS) QINSy (Quality
Integrated Navigation System; v.8)lacquisition software. The modules within QINSy integrated all
systems and were ed for realtime navigation, survey line planning, data time tagging, data logging, and
visualization Bathymetic data were processee.g.data cleaningyertical referencingetc.)using
Qimera(v.154)andbackscatter data were processed using
v.7.77) software For complete details pertaining to the multibeam data collect&daprocessingand
MBES data productsefer tothe survey descriptive repoddbbs 2017).

Bottom sampling

Sampling locationsvere generallgistributed in an attempt to obtain samples from a broad range of
benthic habitat types (e.g. variety of substrates, depths, morphologies, etc.; inferred from a review of
MBES data)to fill in spatial data gaps in the pexisting data sef&ind were concentrated in select areas
where preliminary analyses of multibeam backscatter intensity data suggested the prespotenth
sediment resource (e gredominantly sanedndgrave).

The bottom samplawasa single platform rig(Figure2) outfitted with aclamshell styld?onargrab
sampler GoPro Hero 3+digital videocameranside a Group B Inc. dive housingeldan underwater
dive light, divelasersspaced at0cmfor scale, and Xylem Exo 1to collect water column dataalinity,
temperaturgpH, dissolved oxygen, and chlorophyll concentrations; see OzZ20dr7 for details) The23
x 23 cmPonargrabhada maximunretrievalvolume 0f8.2 litersof unconsolidatednaterialper sampling
attempt. Immediately upon retrieval, the sediment surface was photographed and partitionea into t
subsamples; a minimum @00cm?® was set aside for grasize analysis and the remderwas processed
to collect infauna samplésee Ozmon, 201for details related to infauhaUnless distinctly stratified,
sub-samplesontained portions of the entipenetratiordepth of the originadample. Sediment
subamples were then bagged, labekednsportedn coolers and held in refrigeratorntil being
processed dhe sedimentology laboratory at the University of Mdid&laine). At each location where
the sampler returned empty aftbree attemptsa hard substrate (e.g. bedrock, boulders, etc.) was
inferred and confirmed later with video footage captured during each sampling attempt. Coordinates
(WGS84UTM Zone 19N meters; GPS horizontal accuracy at surface +3 m) were recordethehe
sampler reached bottom and when the wench tether was visually confirmed to have a vertical/near
vertical orientation relative to a flat sea surface. fEattime depth for each location waetermined
using a hulmounted singldbeam fathometer anglas not referenced to a specific vertical datum (e.g.
mean lower low watelMILLW). As a result, the vertical uncertainty associated with-tiea depths
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recorded in field notefor each site was as much +3 m (approximate mean tidal raHg&)ever, tre
depth(referenced tdILLW in meter$ at each sample site wastracted from the final bathyatric
surface (4m grid) and was includedith the data in this report.

Sediment samples were analyzed using staridaatatory techniques for thextural analyses of marine
sediments (Poppe et al.,14) by the sedimentology laboratory at the University of Maihbe

proportion of gravel sand, silt-, and claysized particles were used to classify the overall sample using
Folk (1974). The Wentworth (1922) graisize salewas the basifr major textural splits, and in
instances where thailt/clay ratio could not be determined accurately.mud-sized (silt + clay) portion
was less than 5% of total weighdtal mud was divided evenly between silt (phi sizé8%and clay (phi
size 8- 12) fractions.

As of the date of this reportdés completion (Noveml
laboratory analyses (e.g. graize analyses results) had not been received by the MCMI, and thus were

not included or discussed in thisport. Once received, these data will be attached as addendum to this

report. However, interpretations of seafloor characteristics and sediment distribution based on textural

field descriptions, video analysis, MBES data, aftdrter bathymetry derivives (e.g. slope) are of

sufficient quality to present and discuss seafloor character and general distribution of seafloor sediment

within the focus area.

Results and Discussion

Overview

A total of 69 sites,44 in state water angl5 in federal water, wersampledwithin thesurveyedarea
(Figure 3. Unconsolidated sediment samp(es loose, individual cobblesyere retrieved frond0 sites
and bedrock outcropsere observed alsites (e.g. no physical sample was retrievédsummary of
sampleattributes derived from textural field descriptions and video analysis are pravidegendix A
Samplefield pictures(if applicable)andbottom photographs aprovidedin AppendixB.

Seafloorbathymetrywascharacterized biproad,gentle slopepunctuated by a series miggedbedrock
outcrops Depths ranged frorl mto -153 mbelow mean lower low water (MLLWWwhere thénighest
local relief(up to 40 neters near 4579434842200 N occurredadjacent to outcropsong the western
margin of a nortiortheast soutsouthwestrending valky that bisects the survey area; local fisherman
referto thisareaast h e Baek$cattérintensity dagenerallyservel as a proxy for seafloor
substratewherebedrock anadoarseunconsolidated material waspresented by hightensity (light
grey/white areas in Figu# andpredominantly finegrainedmaterialwasrepresented bipw intensity
(darkest tones in Figue®. In many areashe heterogeneity of bedrock outcrop surfgeeg. irregular,
fractured surfaces with variable local relisédimentfilled fractures and sediment veniegy, dense
communities of attached faunag g¢tausedhem toappear agregularshapedzoneswith a mixture of
high and low or intermediateackscattemtensity.

Sand and Gravel Deposits Associated with Glacial Deposits

Quiteexpectedly preliminary analyses of MBES (bathymetry and backscatter) data indicated that
laterally extensive sand and gravepdsits were scarce. Likewighe occurrencef these depositwas
mainly limited tofour isolatedareasnear lowstand shoreline positiossispectedlacialmoraine
segmentandor presumablyreworked glacial outwashThree of the four areas wepesviously mapped

by Bamhardt et al. (1996a; 19B6pusing sidescan sonar However, sidescan sonacoverage was
incomplete and no bottom sampiesre collected.Thus these areaand select areas in betwesare
targeted for bottom sampling.hree of thefour targeted areasccurredn areasouthsouthwest of
Pemaquid PointThe fourthtarget area was ¢atedapproximately half way between Pemaquid Point and
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Monhegan Islandand straddled the-Bautical mile line south of Muscongus Bayhe relationship
between seabedorphologyand sediment distribution within these four zqraescrbed in greater detail
below,is well-illustrated in Figure Svhere transparent backscatter data is overlain on stratiefl
bathymetric data

ZoneA (inset Ain Figure 5

This zone igeferredtoasthéh u mp s ands 6 b wnd hppeara hortisautkitieredingna n
elliptical zone(0.3 knt) with aseries osinuousridges(3-5 mvertical relief)trending roughly easwest
eastnortheastwestsouhwest,or northwestsoutheast Ridge cresteccurringat depths betweeis0 and
-65m, placingthem at the approximate elevatiohthelate Pleistocenearly Holocendowstand
shordine (-55 m)noted by Barnhardt et al. (1995The attributes of these features are consistent with
thoseoff e c e s s i 0 n @morane segnietesaribet! throughout central and southern Maine
(Smith, 1982). Bottom samplésl0173 through MO17)/collected in this areeorroborated this
interpretation, with videoevealing semlinear ridges composed of cobHleuldersized material
(M0175)andthesurrounding flats and slopésaped irsub-angular to suvound sand and gravel
presumably reworked fronmé nearby moraines and glaciatwash. Seismic profile datan this zone
suggest unconsolidated sedinsH@ixcluding cobbleéboulder size) are relatively thin (<2 m) aokrlie
bedrock.

ZoneB (inset Bin Figure 5

Zone Bwas located approximately 8.4 km noertortheast of zone Aand with relatively subdued relief
compared to the surrounding outcrapsspunctuated by a series of southwesttheastrending, linear

or chevrorshaped morainal ridgg¢8-5 mvertical reliej. Depths of idge crestsncreased to the

northwest andanged from25 m to-40 m. Similar to zone A, the attributes of these features are
consistent with those of recessional dheahevioboar d o6 |
shaped accumulations of cobifleuldersized material andonsiderable proportion of coarse shell
fragmentsin bottom samples (M0188 through M0132jggest this zone has experienced a greater degree
of reworking due tshallower depthossiblyexposingthis portion to shoreface and nearshore process
for a longer duration than deposits in zoneAdthough sand and gravel depositghis zoneare
presumablythin (<2 m) they are thamost laterally extensive of the four zones highlighted in this report.
Interpretations of MBES suggesintiguoussand and gravelepositof variable thicknessoveed
approximately 0.9 k&(0.35 mf) in this zonewhich wasbound to the northwest by mud and to the
southeast by outcropping rock.

ZoneC (inset Cin Figure §

Zone Cwas located approximately 2 km northeast of zormn® 2 kmdue south of Pemaquid Point.
This zone contained twsputhwesinortheastrendingmorainalridgescomposed of cobblboulder
material(observed at sample sites M0183 and MQ1Bdth ridge crests were at a depth3 m The
chevron shape of the southanost ridge suggestonsiderable reworking of material through wave
action Accumulations of material winnowed from thedeposits lie within a trougz40 m to-50 m
depth)immediately to the west, whettee relative textural maturity eediment (sites M0182 and M0185;
moderate tanoderately welsorted mediuntoarse sanduggestan extendegeriod of reworking in a
nearshore environmentThe lack of nearby deposits sifnilar maturityand compaositiosupport the
interpretation thathesesediments were derived from a nearby source (e.g. adjacent moraines and
associated outwaslthat likely experienced a greater degree of wave adi@nto local bathymetry (e.g.
bound by outcrops teast and west) Of the four zones described in this repthits zonecontairs the
most suiable grairsize attributes fosandandgravel resoureextraction However, these deposésge of
the most limited areal extent (0.09 Rm



ZoneD (inset Din Figure §

Zone D was located at the northeastern extent of MBES coverage; approximately half way between
Pemaquid Point and Monhegkstand, and straddling thergutical mile line south of Muscongus Bay
This zone contained a series of suspected moraine segments surrounded by muddy sand watitti gravel
depths ranging fror5 m to-55 m The crests ofmoraine segmesin this zone were leggonounced

than those observed in zone$ &£, and surroundingnaterial at comparable depths contained a much
larger proportion of mu@sample sites M0159 through MO16BES coverage was sufficient to fully
map the areal extent of this zdmet appears to continue nortibwards Muscongus Bay

Seafloor Sediment Distribution

A preliminary,generalized quaitative characterization &feafloor substratiaroughout the entire survey
areawas possible through supervised classificationeqriencednterpretations ohigh-resolution
MBES (bathymetry and backscatter) ddf&orderbathymetriaderivatives (slope and terrain
ruggedness)ynd bottom sample datiie{d descriptions ofediment and videview). A summary of

the areal distribution of 7 generalized textural clagsehown in Table 1The generalized distribution of
seafloor sbstrate illustrated in Figurei$§ considered preliminary and for captual purposes only; scale
of mapped sediment types is unspecifieéd classes were basedmadominant graksize components
described in the fieldThus,do not strictly adhere to a specific classification system (e.g. Folk, 1974).

Table 1i Areal distribution of generalized substrate types within surveyed area

Class Arga Area % of total
(mi®) (km?) area
Bedrock/Rocky(includes cobbléoulder) 47.6 123.4 38.0%
Mud 59.1 152.9 47.1%
Muddy Sand 3.6 9.4 2.9%
MediumCoar® Sand and Gravel 1.2 3.2 1.0%
Gravel 1.8 4.7 1.4%
Very-fine to Medium Sand 0.4 0.9 0.3%
Muddy Mixtures 11.7 30.4 9.4%

Total 125.5 325.0 100.0%

Anthropogenid-eatures

A large, uncharted wreck was found idéeal waterapproximately 16.8&m due saith of Pemaqui

Point (Figure J. The object was identified in retime by the hydrographer on July 26, 2017. The depth
of this fedaure was approximateh86 m Coordinates and additiondtrébutes are listedvith sample e
attributesin Appendix A The suspected wreck is oriented southwest (bmutheast (stern), and appears
to be upright but slighgllisting to port (southeast). The vessel wpgroximately 70 mong, 10 mwide,
with a stern height of B and a 10n raised bow.Several attempts were made by the MCMI crew to
obtain video and/or grab samples of the feat@ediment retrieved from each sampling attempt
contained an abundance of coarse (Zim@@mm length), pdially decomposed wood fragments and
small (2mmi 10mm length), blocky coal chips. A review of underwater videos did not reveal the wreck
itself due to a combination of turbid water and the difficultly of precise sampler deployment in such a
dynamic enwionment. Thewreck was presumed as unchaftedlocumentedbr the following reasons:

(2) lack of inclusiorin the AutomatedVreck and Obstruction Information System (AWOiRintained



and distributed by the National Ocean Seiese Of f i ce of Coastinc@sistentey and
with those oftharted wrecksvithin 5 nautical miles.

Summary

During the 2017 field season, the MCMI mapjpggroximately 12 mi? (325 km?) of seaflooroffshore

of midcoast Maine between Southport Island and Monhegan Iskatatal of 69 sites,44 in state water
and25in federal water, wersampledwithin thesurveyedarea. Preliminary analyses indicated that
laterally extensive sand and gravel defsosiere scarcef poor quality,and limited to four isolated areas
near lowstand shoreline positions, suspected glacial moraine segments and/or presumably reworked
glacial outwash.Analysis and interpretation of these and-pxrésting G&G data collected in thcinity
allowed the MCMIexamine theelationship between seabed morphology gegerate preliminary
seafloorsedimentmaps adding insight to the extensively studied seafloor sediment in the rdgion.
addition, an uoharted wreck was discovered in federal waters approximately 8.5 nautical miles south of
Pemagquid Point.
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Figured4i 2017 sample sitegred circles), survey area backscatter intensignéter pixel mosajg and
20-m interval isobaths (transparent gray lines); high intensity (lighter tones) backscatter generally
corresponds with coarse unconsolidated material, low intensity (darke) tonfise muddy material,
irregular bedrock surfaces typically appear as a heterogeneous mix of dark and light tones
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Figure 51 Sand and gravel z
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Figure 61 Generalized seafloor substrate map of survey, #&neamap is considered preliminary and for
conceptual purposes only; scale of mapbpediment types is unspecifiegtdiment classes were based on
predominant graksize components described in thediahd do not strictly adhere to a specific
classificationsystem (e.g. Folk, 19743reas classified as rocky include cobbtailder areas
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(a) plan view of feature (2-meter surface)

(b) oblique view of feature soundings

Figure 71 Uncharted wreck discovereghproximately 8.5 nautical milssuth of Pemaquid Point,
Maine seeFigure 3 for overview map showing location
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Appendix AT Summary of sample site attributes

Samole Sediment
Site ID Date Time Easting Northing Depth thicknpess Textural Description (made in Color (field analysis
(EST) * (m) * (m) ** (m) (cm) field or video analysis) observation) submission
date
) 10 YR 4/2 at surface,
M0127 | 07/17/17| 6:34 451704 | 4840105 76.2 13 mud 10 YR 4/1 at depth 9/12/2017
) ) 10 YR 4/2 at surface,
M0128 | 07/17/17| 7:12 448048 | 4840299 75.9 13 mud; very soft 10 YR 4/1 at depth 9/12/2017
) 10 YR 4/2 at surface,
M0129 | 07/17/17| 7:49 448014 | 4844242 60.1 13 mud 10 YR 4/1 at depth 9/12/2017
M0130 | 07/17/17| 8:12 449674 | 4845440 49.7 13 mud; trace fineshell hash 10 YR 4/1 9/12/2017
muddy, fine to medium sargized 25y 4/2 at surface:
MO0131 | 07/17/17| 8:35 | 451758 | 4845292 | 56.8 12 shell hash;f§0me quartz sand; trg 10 YR 4/1 at depth 9/12/2017
ine gravel
MO132 | 07/17/17| 8:54 | 451357 | 4845594 | 49.9 13 mud with fine shell hash 25 Y 42 atsurface;| g1,/
2.5Y 3/1 at depth
MO133 | 07/17/17| 9:18 | 452237 | 4848209 | 45.7 13 mud with very fine shell hash; 5Y 4/1 9/12/2017
trace very fine sand
MO134 | 07/17/17| 9:38 | 450588 | 4848199 | 40.7 13 mud with very fineshell hash; 5Y 4/2 9/12/2017
trace very fine sand
MO0138 | 08/02/17| 6:43 457396 | 4840833 38.2 - bedrock - -
M0139 | 08/02/17| 7:01 | 460937 | 4842910 | 36.3 - bedrock - -
MO0140 | 08/02/17| 7:24 465385 | 4845029 73.7 - bedrock - -
MO141 | 08/02/17| 7:40 | 465133 | 4843020 | 68.1 8 muddy, angular finenedium 10YR 4/2 9/12/2017
gravel and shell hash
MO142 | 08/02/17| 8:30 | 464049 | 4840627 | 86.1 8 muddy coarse angular sand an 10 YR 4/2 9/12/2017
fine gravel; trace fine shell has
muddy fine to coarse subangula
M0143 | 08/02/17| 9:19 | 461168 | 4839688 | 61.1 8 gravel with very coarse sand an 10 YR 4/2 9/12/2017

shell hash

17



muddy fine to medim angular

M0144 | 08/02/17| 9:42 | 459633 | 4839064 | 81.5 8.5 . . 10 YR 4/2 9/12/2017
gravel; trace shell hash; very den
MO0145 | 08/02/17| 11:17 | 449355| 4833170 32.9 - bedrock - -
MO0146 | 08/02/17| 11:41 | 449854 | 4834010 49.4 - bedrock - -
M0147 | 08/02/17| 12:02 | 451540 | 4836386 | 68.6 - bedrock - -
M0148 | 08/02/17| 12:13 | 450351 | 4836950 | 72.8 - bedrock - -
M0149 | 08/02/17| 12:33 | 450519 | 4841080 13.9 - bedrock - -
MO0150 | 08/02/17 | 12:44 | 449776 | 4841874 10.0 - bedrock - -
MO0151 | 08/02/17 | 12:53 | 450078 | 4842472 10.3 - bedrock - -
M0152 | 08/02/17| 13:02 | 450372 | 4843036 | 23.9 - bedrock - -
M0153 | 08/02/17| 13:30 | 451465 | 4848259 9.3 - bedrock - -
MO154 | 08/02/17| 13:36 | 451207 | 4848161 7.8 - bedrock - -
MO0155 | 08/28/17| 6:29 | 460021 | 4847358 | 105.2 13 mud 10 YR 4/2 9/12/2017
MO0156 | 08/28/17| 6:52 | 461950 | 4848347 | 76.9 13 mud 10 YR 4/2 9/12/2017
coarse angular tsub-angular
MO0157 | 08/28/17| 7:28 | 465569 | 4849560 | 47.5 55 sandy gravel with mud and shel 10 YR 4/2 9/12/2017
hash
M0158 | 08/28/17| 7:53 | 465602 | 4849715 | 36.5 - bedrock - -
MO159 | 08/28/17| 8:18 | 467065 | 4850941 75 muddy angular to subngular 10 YR 4/2 9/12/2017
gravel with trace shell hash
muddy medium to coarse
MO0160 | 08/28/17| 8:32 | 467048 | 4850863 | 52.6 7 subangular to subround sand ar 10 YR 4/2 9/12/2017
fine gravel; trace shll hash
MO161 | 08/28/17 | 8:49 | 466999 | 4850752 | 54.0 10 | Muddy fine to coarse sand and fil 10 YR 4/1 9/12/2017
gravel; trace shell hash
MO162 | 08/28/17| 9:10 | 467176 | 4850762 | 52.2 1 subangulassubround cobbles and - -
boulders
dlightly muddy, very fine to fine
MO0163 | 08/28/17| 9:17 | 467135| 4850540 | 49.2 10 subroundgravelly sand (fine to 10 YR 4/1 9/12/2017
coarse); trace very fine shell has
MO0164 | 08/28/17| 9:47 467913 | 4850115 62.5 13 mud; very loose 10 YR 4/2 9/12/2017

18



muddy fine to coarse gravel and
fine to coarsehell hash; become

MO0165 | 08/28/17 | 10:33 | 466892 | 4847043 61.2 6 10 YR 4/2 9/12/2017
much denser below top3cm (and
less shelly)
MO166 | 08/28/17 | 10:52 | 463359 | 4846950 | 75.9 13 mud; dense; slightly sticky; top-1 10 YR 4/2 9/12/2017
2cm very soupy and loose
MO0167 | 08/28/17| 11:15 | 461434 | 4845340 | 86.2 13 mud; top 1 cm is loose muck 10 YR 4/2 9/12/2017
MO168 | 09/13/17| 6:33 | 452278 | 4848242 | 45.1 13 | Slightly sandy mud; trace very fin 10 YR 4/2 10/17/2017
shell has; dense
coarse to very coarse sasdp
MO0169 | 09/13/17| 7:11 | 456066 | 4845462 | 53.9 7.5 rounded; trace mud and very fin 10 YR 4/1 10/17/2017
gravel; trace coarse shell hash
sandy fine to medium sub
MO0170 | 09/13/17| 7:34 | 455911 | 4845218 | 55.8 7 round/subangular gravel; trace 10 YR 4/2 10/17/2017
mud and coarse shell fragments
MO171 | 09/13/17| 7:58 | 456204 | 4843228 | 63.2 10 slightly gravelly and muddy 10 YR 4/1 10/17/2017
medium sand
muddy gravely sand, sub
MO0172 | 09/13/17| 8:22 | 456394 | 4842761 | 66.9 11 angular/sutround; trace coarse 10 YR 4/1 10/17/2017
shells and shell fragments; grave
is very fine to pedo pebble size
gravelly sand, angular to sub
MO0173 | 09/13/17| 8:45 | 456314 | 4841584 | 61.3 6 angular; gravel very fine to stong 10 YR 4/2 10/17/2017
size; trace mud
slightly muddy gravellysand;
MO174 | 09/13/17| 9:06 456176 | 4841485 66.8 6 gravel very fine to pea size, sub 10 YR 4/2 10/17/2017
angular; fairly dense
M0175 | 09/13/17 | 9:37 | 456302 | 4841062 | 51.9 NA subangulasubround cobbles and - -

boulders
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muddy mixed gravel; gravel very
fine to cobble size; angular

MO0176 | 09/13/17| 9:59 | 456369 | 4841317 | 63.7 6.5 . 10 YR 4/2 10/17/2017
subangular; trace coarse shell
fragments and whole shells
muddy mixed gravel; gravel very
MO0177 | 09/13/17| 10:26 | 456158 | 4841141 | 64.6 5 fine to stone size, sub angular; 10 YRA4/2 10/17/2017
trace coarse shell fragments
MO0178 | 09/13/17| 11:00 | 458655 | 4846312 | 29.2 - Bedrock - -
MO179 | 09/13/17| 11:16 | 463520 | 4844129 70.6 - Bedrock - -
MO0180 | 09/13/17| 11:32 | 464873 | 4847220 22.6 - Bedrock - -
MO0181 | 09/13/17| 11:45 | 462566 | 4849087 ~ 40 - Bedrock - -
medium sand; subundround;
M0182 | 10/02/17| 6:54 | 458482 | 4851426 | 47.0 8 trace fine gravel; trace shell 10 YR 4/2 10/17/2017
fragments
MO183 | 10/02/17 | 7:10 | 458612| 4851197 | 32.7 . subangulassubround cobbles ang . .
boulders
MO184 | 10/02/17 | 7:25 | 458682 | 4851265 | 32.7 . subangulassubround cobbles ang . -
boulders
coarse sand; sufmund;
MO185 | 10/02/17| 7:38 | 458410 | 4851184 | 46.8 5 moderately well sorted; 105% 10 YR 472 10/17/2017
very fine to fine gravel; trace she
fragments
sandy very fine to fine gravel; trag
M0186 | 10/02/17| 7:59 457691 | 4850849 47.0 4 mud; trace shell fragments; rip u 10 YR 4/2 10/17/2017
clasts common
MO187 | 10/02/17| 8:18 | 457612 | 4850635 | 51.2 ? muddy gravelly sand; trace shel 10 YR 4/1 10/17/2017
fragments; very sticky; dense
M0188 | 10/02/17| 8:37 | 457073 | 4849817 | 40.2 2 Sandgravetshell hash mixture 10 YR 4/2 10/17/2017
muddy sandy, fine to medium
gravel; subangular to susound;
MO0189 | 10/02/17| 8:53 | 457087 | 4849705 | 37.0 8 trace fine shell hash and coarse 10 YR 4/2 10/17/2017
shellfragments; Many polished
well-rounded pebble size gravel
M0190 | 10/02/17| 9:10 | 457068 | 4849846 | 40.5 - subangulasubround cobbles and - -

boulders
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medium to coarse gravelly sand

looser mud

M0191 | 10/02/17| 9:35 456824 | 4849481 | 48.2 9 trace sangized shell hash; trace 10 YR 4/2 10/17/2017
mud
medium to coarse gravelly sand
M0192 | 10/02/17 | 10:07 | 456497 | 4848923 | 46.2 . and sand sized shell hash; trac 10 YR 4/2 10/17/2017
mud; abundant coarse shells an
shell fragments
MO0193 | 10/02/17 | 10:39 | 451126 | 4846579 | 18.9 ; 100% sanesized shell hash and ] 10/17/2017
urchin spines
M0194 | 10/02/17| 10:51 | 451193 | 4846582 | 23.3 - sand and gravel sized shell - 10/17/2017
fragments and shell hash
very fine shell hash and mud;
M0195 | 10/02/17| 11:10 | 450514 | 4847604 | 40.8 14 abundant coarse organic detritu 10 YR 4/2 10/17/2017
STRONGLY sulfidic
MO0196 | 10/02/17 | 11:33 | 447698 | 4847755 14.4 - coarse shell hash - 10/17/2017
MO0197 10/02/17 | 11:52 | 447370 | 4847781 13.3 - bedrock - -
muddy sand with fine angular
Wreck | g102/17 | 10:29 | 459159 | 4837575 | 86.0 13 gravel; small coal chips and . -
Anomaly decomposed wood fragments;

"WGS84 UTM Zone 19N meters

" Depths are referenced to mean lower low water in meters
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Appendix BT Grab sample field pictures and/or bottom photographs
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Still Image from Video

Field Picture

EXAMPLE LAYOUT
DESCRIPTIONS

Image af seafloor extracted from video file. Green lasers ave spaced 10 cm
apartfor scale. Scale is approximate for images/video lacking true reference
scale (g lasers).

Note: Lasers ave obscured in some inages as a result of turbidity.

Field picture of sediment sample taken nmediately upon retrievall This
blockwill appear as NO SAMPLE RECOVERED for sites where no physical
sample was recoversd, fipicallyrocky or gravelly sites too coarse for
retrieval with sampler.

Substrate Type: Sediment textural class based on field
description; subject to change pending results of grain-size
analyses

Sample ID:

MO000 (sample identification number)

Date/Time (EST) of sampling event:

mm/dd'vy 00:00 (eastern-standard time, 24-hr)

Depth (real-time, m):

Real-time depth (meters) observed by hull-mounted, single-beam fathometer

Easting (WGS84 UTM Zone 19N, m):

Approximate horizontal position uncertainty = 10 meters

IVICIVi

Maine Coastal Mapping Initiative

Northing (WGS584 UTM Zone 19N, m):

Approximate horizontal position uncertainty = 10 meters




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: mud

Sample ID: MO0127
Date/Time (EST): 07/07/17 06:34
Depth (real-time, m): 79.6
Easting (WGS84 UTM Zone 19N, m): 451704
Northing (WGS84 UTM Zone 19N, m): 4840105




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: mud

Sample ID: MO0128
Date/Time (EST): 07/07/17 07:12
Depth (real-time, m): 79.1
Easting (WGS84 UTM Zone 19N, m): 448048
Northing (WGS84 UTM Zone 19N, m): 4840299




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: mud

Sample ID: MO0129
Date/Time (EST): 07/07/17 07:49
Depth (real-time, m): 62.7
Easting (WGS84 UTM Zone 19N, m): 448014
Northing (WGS84 UTM Zone 19N, m): 4844242




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: mud

Sample ID: MO0130
Date/Time (EST): 07/07/17 08:32
Depth (real-time, m): 51.8
Easting (WGS84 UTM Zone 19N, m): 449674
Northing (WGS84 UTM Zone 19N, m): 4845440




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: muddy fine shell hash

Sample ID: MO0131
Date/Time (EST): 07/07/17 08:35
Depth (real-time, m): 58.8
Easting (WGS84 UTM Zone 19N, m): 451758
Northing (WGS84 UTM Zone 19N, m): 4845292




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: muddy fine shell hash

Sample ID: MO0132
Date/Time (EST): 07/07/17 08:54
Depth (real-time, m): 51.2
Easting (WGS84 UTM Zone 19N, m): 451357
Northing (WGS84 UTM Zone 19N, m): 4845554




Still Image from Video Field Picture

Lighting malfunction

~
Y
v
-

Laserspacing=10cm

Substrate Type: muddy fine shell hash

Sample ID: MO0133
Date/Time (EST): 07/07/17 09:18
Depth (real-time, m): 46.7
Easting (WGS84 UTM Zone 19N, m): 452237
Northing (WGS84 UTM Zone 19N, m): 4848209




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: muddy fine shell hash

Sample ID: MO0134
Date/Time (EST): 07/07/17 09:38
Depth (real-time, m): 41.7
Easting (WGS84 UTM Zone 19N, m): 450588
Northing (WGS84 UTM Zone 19N, m): 4848199




Still Image from Video Field Picture
NO SAMPLE
RECOVERED
Laserspacing=10cem
Substrate Type: bedrock
Sample ID: MO0138
Date/Time (EST): 08/02/17 06:43
Depth (real-time, m): 39.7
Easting (WGS84 UTM Zone 19N, m): 457396
Northing (WGS84 UTM Zone 19N, m): 4840833




Still Image from Video Field Picture
NO SAMPLE
RECOVERED
Laserspacing=10cem
Substrate Type: bedrock
Sample ID: MO0139
Date/Time (EST): 08/02/17 07:01
Depth (real-time, m): 38.8
Easting (WGS84 UTM Zone 19N, m): 460937
Northing (WGS84 UTM Zone 19N, m): 4842910




Still Image from Video Field Picture

NO SAMPLE
RECOVERED
Lasarspacing=10cm
Substrate Type: bedrock (thin sediment veneer)
Sample ID: MO0140
Date/Time (EST): 08/02/17 07224
Depth (real-time, m): 76.9
Easting (WGS84 UTM Zone 19N, m): 465385
Northing (WGS84 UTM Zone 19N, m): 4845029




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: muddy shelly gravel

Sample ID: MO0141
Date/Time (EST): 08/02/17 07:40
Depth (real-time, m): 70.3
Easting (WGS84 UTM Zone 19N, m): 465133
Northing (WGS84 UTM Zone 19N, m): 4843020




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: muddy sand and gravel

. '.j'“""

Sample ID: MO0142
Date/Time (EST): 08/02/17 08:30
Depth (real-time, m): 88.0
Easting (WGS84 UTM Zone 19N, m): 464049

Northing (WGS84 UTM Zone 19N, m):

4840627




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: muddy shelly gravel

Sample ID: MO0143
Date/Time (EST): 08/02/17 09:19
Depth (real-time, m): 64.1
Easting (WGS84 UTM Zone 19N, m): 461168
Northing (WGS84 UTM Zone 19N, m): 4839688




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: muddy gravel

W ﬁmhn v
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Sample ID: MO0144
Date/Time (EST): 08/02/17 09:42
Depth (real-time, m): 83.6
Easting (WGS84 UTM Zone 19N, m): 459633
Northing (WGS84 UTM Zone 19N, m):

4839064




Still Image from Video Field Picture
NO SAMPLE
RECOVERED
Laserspacing=10cem
Substrate Type: bedrock
Sample ID: MO0145
Date/Time (EST): 08/02/17 11:17
Depth (real-time. m): 338
Easting (WGS84 UTM Zone 19N, m): 449355
Northing (WGS84 UTM Zone 19N, m): 4833170




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: bedrock / boulder-cobble

Sample ID: MO0146
Date/Time (EST): 08/02/17 1141
Depth (real-time, m): 512
Easting (WGS84 UTM Zone 19N, m): 449854
Northing (WGS84 UTM Zone 19N, m): 4834010




Still Image from Video Field Picture
NO SAMPLE
RECOVERED
Laserspacing=10cem
Substrate Type: bedrock (thin sediment veneer)
Sample ID: MO0147
Date/Time (EST): 08/02/17 12:02
Depth (real-time. m): 69.0
Easting (WGS84 UTM Zone 19N, m): 451540
Northing (WGS84 UTM Zone 19N, m): 4836386




Still Image from Video Field Picture

NO SAMPLE
RECOVERED
Laserspacing=10em
Substrate Type: bedrock
Sample ID: MO0148
Date/Time (EST): 08/02/17 12:13
Depth (real-time. m): 36.6
Easting (WGS84 UTM Zone 19N, m): 450351
Northing (WGS84 UTM Zone 19N, m): 4839650




Still Image from Video Field Picture
NO SAMPLE
RECOVERED
Laserspacing=10cem
Substrate Type: bedrock
Sample ID: MO0149
Date/Time (EST): 08/02/17 12:33
Depth (real-time. m): 135
Easting (WGS84 UTM Zone 19N, m): 450519
Northing (WGS84 UTM Zone 19N, m): 4841080




Still Image from Video Field Picture
NO SAMPLE
RECOVERED
Laserspacing=10cem
Substrate Type: bedrock
Sample ID: MO0150
Date/Time (EST): 08/02/17 12:44
Depth (real-time. m): 11.0
Easting (WGS84 UTM Zone 19N, m): 449776
Northing (WGS84 UTM Zone 19N, m): 4841874




Still Image from Video Field Picture
NO SAMPLE
RECOVERED
Laserspacing=10cem
Substrate Type: bedrock
Sample ID: MO0151
Date/Time (EST): 08/02/17 12:53
Depth (real-time, m): 11.0
Easting (WGS84 UTM Zone 19N, m): 450078
Northing (WGS84 UTM Zone 19N, m): 4842472




Still Image from Video

Field Picture

NO SAMPLE
RECOVERED
Lasarspacing=10cm
Substrate Type: bedrock
Sample ID: MO0152
Date/Time (EST): 08/02/17 13:02
Depth (real-time, m): 236
Easting (WGS84 UTM Zone 19N, m): 450372
Northing (WGS84 UTM Zone 19N, m): 4843036




Still Image from Video Field Picture
NO SAMPLE
RECOVERED
Laserspacing=10cem
Substrate Type: bedrock
Sample ID: MO0153
Date/Time (EST): 08/02/17 13:30
Depth (real-time, m): 94
Easting (WGS84 UTM Zone 19N, m): 451465
Northing (WGS84 UTM Zone 19N, m): 4848259




Still Image from Video Field Picture

NO SAMPLE
RECOVERED
Laser spacing=10cm
Substrate Type: bedrock
Sample ID: MO0154
Date/Time (EST): 08/02/17 13:36
Depth (real-time, m): 7.9
Easting (WGS84 UTM Zone 19N, m): 451207
Northing (WGS84 UTM Zone 19N, m): 4848161




Still Image from Video

Field Picture

Laserspacing=10cem

Substrate Type: mud

Sample ID: MO0155
Date/Time (EST): 08/28/17 06:29
Depth (real-time. m): 108.0
Easting (WGS84 UTM Zone 19N, m): 460021
Northing (WGS84 UTM Zone 19N, m): 4847358




Still Image from Video

Field Picture

Substrate Type: mud

Lasarspacing=10cm

Sample ID: MO0156
Date/Time (EST): 08/28/17 06:52
Depth (real-time, m): 79.3
Easting (WGS84 UTM Zone 19N, m): 461950
Northing (WGS84 UTM Zone 19N, m): 4848347




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: muddy shelly gravel

Sample ID: MO0157
Date/Time (EST): 08/28/17 07:28
Depth (real-time, m): 489
Easting (WGS84 UTM Zone 19N, m): 465569
Northing (WGS84 UTM Zone 19N, m): 4849560




Still Image from Video Field Picture

NO SAMPLE
RECOVERED
Laserspacing=10cem
Substrate Type: bedrock
Sample ID: MO0158
Date/Time (EST): 08/28/17 07:53
Depth (real-time, m): 374
Easting (WGS84 UTM Zone 19N, m): 465602
Northing (WGS84 UTM Zone 19N, m): 4849715




Still Image from Video

Field Picture

Laserspacing=10cem

Substrate Type: muddy gravel

Sample ID: MO0159
Date/Time (EST): 08/28/17 08:18
Depth (real-time, m): 53.1
Easting (WGS84 UTM Zone 19N, m): 467065
Northing (WGS84 UTM Zone 19N, m): 4850941




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: muddy sand and gravel

Sample ID: MO0160
Date/Time (EST): 08/28/17 08:32
Depth (real-time, m): 53.6
Easting (WGS84 UTM Zone 19N, m): 467048
Northing (WGS84 UTM Zone 19N, m): 4850863




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: muddy sand and gravel

Sample ID: MO0161
Date/Time (EST): 08/28/17 08:49
Depth (real-time, m): 543
Easting (WGS84 UTM Zone 19N, m): 466999
Northing (WGS84 UTM Zone 19N, m): 4850752




Still Image from Video

Field Picture

Laserspacing=10cem

Substrate Type: muddy cobble-boulder

Sample ID: MO0162
Date/Time (EST): 08/28/17 09:10
Depth (real-time. m): 494
Easting (WGS84 UTM Zone 19N, m): 467176
Northing (WGS84 UTM Zone 19N, m): 4850762




Still Image from Video

Field Picture

Laserspacing=10cem

Substrate Type: gravelly sand

Sample ID: M0163
Date/Time (EST): 08/28/17 09:17
Depth (real-time, m): 495
Easting (WGS84 UTM Zone 19N, m): 467135
Northing (WGS84 UTM Zone 19N, m): 4850540




Still Image from Video

Field Picture

Lasarspacing=10cm

Substrate Type: mud

Sample ID: MO0164
Date/Time (EST): 08/28/17 09:47
Depth (real-time, m): 62.9
Easting (WGS84 UTM Zone 19N, m): 467913
Northing (WGS84 UTM Zone 19N, m): 4850115
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Lasarspacing=10cm

Substrate Type: muddy shelly gravel

Sample ID: MO0165
Date/Time (EST): 08/28/17 10:33
Depth (real-time, m): 60.3
Easting (WGS84 UTM Zone 19N, m): 466892
Northing (WGS84 UTM Zone 19N, m): 4847043




Still Image from Video

Field Picture

Laserspacing=10cem

Substrate Type: mud

Sample ID: MO0166
Date/Time (EST): 08/28/17 10:52
Depth (real-time. m): 76.5
Easting (WGS84 UTM Zone 19N, m): 463359
Northing (WGS84 UTM Zone 19N, m): 4846950
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